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1. OBIIASA XAPAKTEPUCTUKA YUEBHOM JUCIHUIIIINHBI
«MaTeMaTHKA»

1.1. MecTo ucUMILIMHBI B CTPYKTYpPe NpodeccuoHaILHOI 00pa3oBaTeIbHOI
nporpammbl CII1O:

O061meobpazoBaTelbHas TUCIUILTNHA « MaTeMaTHKay SIBISIETCS 00sS3aTeIbHON YacThIO
00111e00pa30BaTEILHOTO IMKJIAa 00pa30BaTeILHOM MporpaMMbl B cooTBeTcTBUM ¢ PI'OC
cnenuanbHocTy 54.02.01 Ausaiin (1o oTpacisam).

1. 2. Hean u niiaHupyemMble pe3yabTAThl 0CBOCHHS JUCHUIIMHBI:
1.2.1 Heau aucuunJIMHbI
CogepxaHue mporpaMMmbl 00IIe00pa30BaTeIbHON TUCIUILTMHEI «MaTemMaTrukay HampaBlIeHO Ha

JIOCTMDKCHHE PE3yJIbTaTOB €€ M3ydeHus: B cooTBeTcTBUU ¢ TpeboBanusiMu GI'OC COO c yuerom
npodeccuonanpHoi HanpasieHHoct @I'OC CIIO.



1.2.2. IInanupyemMble pe3yJbTaThl 0CBOCHHS 001e00pa3oBaTe/bHON AUCHUILVINHBI B c00TBeTcTBUM ¢ PI'OC CIIO un Ha ocHoBe PI'OC COO

OO01Ire KOMIIETEHIINT

[Tnaaupyemble pe3yabTaThl O0yUeHUs

OO0mue

HHCHHHHHH&pHHC

OK 01. Bri6upats criocoOsr
pelieHus 3aaa4d
npodeccnoHaTBEHOMI
JEATSIbHOCTH
NPUMEHUTEIHHO K
Pa3IUYHBIM KOHTEKCTaM

B gactu Tpy10BOro BOCIIUTAHUS:

- TOTOBHOCTb K TpPYyAy, OCO3HAHHE IIEHHOCTH MAaCTEpCTBa,
TpyaoIooue;

- TOTOBHOCTh K AKTHBHOM J€ATEIbHOCTH TEXHOJIOTHYECKOU H
COIMAJIbHOW HAIPaBJICHHOCTH, CIOCOOHOCTh WHHIIMHPOBATH,

IUIAHUPOBaTh U CAMOCTOSITENIbHO  BBIMOJHATH  TaKYHO
NEeSITeTbHOCTD;
- UHTepec K pa3nuyHbiM chepam mpodeccuoHaNbHOM

NEeSTeIbHOCTH, YMEHHE OCO3HAHHBIM BBIOOp Oymyrieit
npoecCul W Pealu30BbIBAaTh COOCTBEHHBIC IKU3HCHHBIC
IIJIaHbI,

OBnazicHUEe YHUBEPCATbHBIMH yYYEOHBIMHU ITO3HABATEIHHBIMH
JICUCTBUSIMHU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENIbHO (DOPMYIMpOBaTH H  aKTyaJM3HPOBAThH
nmpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYMIECTBEHHBIN MPU3HAK WM OCHOBAHHUS JJIS
CpaBHEHHUS, KIIaCCU(PUKAIIUU U 0000IICHNUS;

- ONpenessaTh eI JEATCIBHOCTH, 3a/JaBaTh MapaMeTpPhl H
KPUTEPUU UX TOCTUKEHHUS;

- BBIBJIATH  3aKOHOMEPHOCTH M
paccMaTpuBaeMbIX SIBICHUSX;

MMPOTHUBOPECUMA B

-  BHOCHUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OIECHHUBATH
COOTBETCTBUE  PE3yJbTATOB  LEJAM, OLEHUBATH PHUCKHU
MMOCJIE/ICTBUU NCATCIBHOCTH;

- pa3BHBaTh KpPEaTUBHOE MBILUJIEHUE TMPU  PELICHUHU

KU3HEHHBIX TIpobIIeM;
0) 6a30BBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

- BJIQJICHHE METOJIaMH J10Ka3aTeNIbCTB, alfOPUTMaMHU
pelieHus 3aaau; ymeHue GopmMyaupoBaTh
OmpeJieNICHUs], aKCUOMbl U TE€OPEMbI, NMPUMEHSTh UX,
MIPOBOJIUTH JJOKA3aTEJIbHBIE PACCYKACHUS B X0OJI€
pelieHus 3aay;

- YMEHHUE ONEPUPOBATH MOHATUSIMU: CTEIICHb YMCIIA,
norapudm YucIia; yMEHHE BBITIOIHSTh

BBIYHCIICHUE 3HAYEHUN U npeoOpa3oBaHus
BBIPQXEHUM CO cTenmeHsMU U Jorapupmamuy,
npeoOpa3oBaHus

JpOOHO-PALIMOHAIBHBIX BBIPAXKEHMUI;

- YMEHUE ONEepUpPOBATh MOHATUAMU: PALIUIOHAIIBHBIE,
UppalMOHANIbHBIE,  IOKAa3aTelbHbIE,  CTENEHHBIE,
JorapupMHUUECKUe, TPUTOHOMETPUUECKUE YPABHEHUS
1 HEpaBEHCTBA, X CUCTEMBI;

- YMEHHUE ONEPUPOBATh MOHATUAMMU:

GyHKIMS, HeTIpepbIBHAS QYHKIUS, IPOU3BOIHAS,
nepBooOpasHas, ONpEAETICHHbIM HHTErpai; yMEHHUe
HAXOJUTh MPOU3BOJIHBIE AIEMEHTAPHBIX (PYHKIINM,
UCIIOJIBb3Ysl CIIPABOYHBIE MaTEpUasbl; MCCIENOBATH B
MPOCTEHIINX CITydasixX QYHKIMH HA MOHOTOHHOCTb,
HaXOJUTh HauOOJNbIIME W HAUMEHBIINE 3HAYCHUS
GbyHKIUI; CTPOUTH rPaUKH MHOTOUJIEHOB C
HCII0JIb30BaHNEM anmnapara MaTEMaTH4ECKOI0
aHaJln3a; MPUMEHSTh NPOU3BOIAHYIO HPU pPELICHUH
3a1a4

Ha JBIJKEHUE; pelaTh MPaKTUKO-OPUEHTHPOBAHHbBIE
3aJ]aud Ha HauOoJIbIINE M HAUMEHbIIINE 3HAYCHHU,




- BIIAJCThH
MPOEKTHOMN
JeSTeIbHOCTH, HABBIKAMU Pa3pelieHus MpooieMm;

- BBISIBJISITD MIPUYHNHHO-CJIEICTBEHHBIE CBSI3U u
aKTyaJIM3upOBaTh 3aJa4y, BBIJIBUTATh TUIIOTE3Y €€ PCeIICHHS,
HAaXOJIUTh  apryMeHThl  JUIsl  JIOKa3aTelIbcTBA  CBOUX
YTBEPXKACHHIA, 33]1aBaTh MApaMEeTPhI U

KPUTEPUU PELICHUS;

- aQHAIM3HWPOBATh IIOJYYEHHBIC B XOJAC PCHICHUS 3aJaud
pe3yNbTaThl, KPUTUYECKU OIEHUBATh HUX JOCTOBEPHOCTb,
MIPOTHO3UPOBATH M3MEHEHHUE B HOBBIX yCIIOBUSX;

-yMeTh  MEpPEeHOCUTh 3HaHUS B  TIO3HABATEIBHYID W
MIPAKTUIECKYIO0 00JIACTH KU3HEICATSIIEHOCTH,

- yMeTb HMHTETPUPOBaTh 3HAHUA M3 PA3HBIX MPEAMETHBIX
obJacrei;

- BBIBUTaTh HOBbIE UJCH, IpeuiaraTb OpUTHHAIIbHBIC
MOJIXOJIBI ¥ PEIICHUS M CITIOCOOCTBOBATH MX MCIOJIH30BAHUS B
MO3HABATENBHON M COIMAILHOM MPaKTHKE

HABBIKAMHU  Y4EOHO-UCCIEAOBATEIbCKON |

Ha HaXOXJIEHUE MyTH, CKOPOCTH U YCKOPEHUS;
- YMEHHME OIEepHUpOBaTh MOHATUSAMH: pPaLMOHAJIbHAs
byHKIHS,

[Toka3zarenbHast CTEIeHHas GbyHKUIM,
norapupmuueckas (QyHKUUS, TPUTOHOMETPHUECKHUE
GbyHKIMH, 00paTHBIE QYHKIINH,

YMEHHE CTPOUTh TpapuKd H3YYCHHBIX (YHKIUH,
UCMOJb30BaTh IpaUKU MPU U3YyUYEHHH IPOLECCOB U
3aBUCHUMOCTEH, TpPH PEIICHWH 3a1ad W3 Jpyrux
y4eOHbIX NPEAMETOB U 3373y U3 PealbHON KU3HU;
BBIp@XaTh  (OpMyJaMH  3aBHCHUMOCTH  MEXIY
BEJIMYMHAMU;

- YMEHHE penaTh TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B
TOM 4YHCJI€ Ha IHPOLEHTHl, JOIM W YacTH, Ha
JIBW)KEHUE, Pa0dOTy, CTOMMOCTH TOBApOB M YCIYT,
HAJIOTH, 33/1a4 U3 00JIaCTHU YIPABJICHUS JTUYHBIMHU U
CeMEIHBIMU (UHAHCAMM); COCTABJISATH BbIPAKEHUS,
YpaBHEHMsI, HEPAaBEHCTBA U UX CHUCTEMBI MO YCIOBHIO
3aJauu, WCCIEN0BAaTh IMOJNYYEHHOE pelIeHHuEe W
OLIEHUBATh MPABJIONOA0OHOCTb PE3YIbTATOB;

- YMEHHE ONEepUpOBaTh MOHATHUSMHU: CpeIHee
apupmeTnyeckoe,  MeauaHa,  HauOojbliee U
HaVMEHBIIEe  3HAYCHHs,  pa3Max, JUCIepcHs,
CTaHJApTHOE OTKJIOHEHUE YUCIOBOro Habopa; yMeHue
U3BIICKATh, UHTEPIPETHPOBATH UHpOPMAIIHIO,
NpEeJCTaBICHHYI0 B TabimuIax, Ha JuMarpamMMax,
rpadukax,

OTPaKAIOIIYI0 CBOMCTBAa pealbHBIX TPOLECCOB U
SIBIICHHIA; TIPENICTABIISATE WHPOPMAIUIO C TTOMOIIBIO
TAaOMUI] M JuarpaMM; MCCIIEOBaTh CTATUCTHUYECKHUE
JTAHHBIE, B TOM YHCJIe C IPUMEHEHHEM TIpadUIecKux
METO/IOB M 3JIEKTPOHHBIX CPEJICTB,;




- YMCEHHE OIIepUPOBATh IOHATUSAMU: CIy4alHBIN
ONBIT W  ClydallHO€  COOBITHE,  BEPOSTHOCTb
CIIy4aliHOT O COOBITHS; yMEHHE BBIUUCIIATH
BEPOSITHOCTb C  MCIIOJIb30BaHMEM  IpadUuecKux
METOMOB; TPUMEHATH (OPMYJIBI  CIOXKEHUS |
YMHOXKEHUS BEPOSATHOCTEH, KOMOUHATOPHbIE (PAKTHI U
dopMydBl  TpH  pEUIEHWW  3a/1a4;  OLIEHUBATh
BEPOSTHOCTH PeaJIbHBIX COOBITUH;

3HAKOMCTBO CO CIIy4allHbIMU BEJIMYMHAMM; YMEHUE
IPUBOAUTE NPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX
qucesl B IPUPOIHBIX U

0O0I11eCTBEHHbIX SIBJICHUSX;

- YMEHHUE ONEepUpOBaTh MOHATUSAMHU: TOUKa, NpsMasd,
IUIOCKOCTb, ~ NPOCTPAHCTBO,  JBYTPaHHBIA  YIol,
CKpELIMBAIOIIMECS  MpsAMBIC, NAPALIEIBHOCTh H
NEPIEHIUKYJISIPHOCTh MPSAMBIX U IIJIOCKOCTEH, Yol
MEXIy TNpSAMBIMH, YIOoJd MEXAy MNpsAMOl U
IUIOCKOCTBIO, YTOJI MEXY IUIOCKOCTSMHM, PACCTOSIHUE
OT TOYKM JI0 IUIOCKOCTH, PpACCTOSIHUE MEXIY
IPSIMBIMHU, PACCTOSIHUE MEXKY IIIOCKOCTSIMHU; YMEHHUE
MCIIOJIb30BATh MIPU PELICHUH 33]1a4 U3yUeHHbIE (DaKThI
U TEOpeMbl IUIAHUMETPUHU; YMEHHE OLEHUBATh
pasmepbl 00BEKTOB OKPYIKAIOIIETr0 MUPA;

- YMEHHE ONEpUpOBaTh MOHATHSIMH: MHOTOTPaHHUK,
CEUEHHE MHOTIOIpaHHMKA, KyO, Napajelenumnes,
npusMa, nupaMmuia, (@urypa U MOBEPXHOCTb
BpallleHus, LUUIUHAP, KOHYyC, Imap, cdepa, QuUrypsl
BpallleHHus,  IUIOCKOCTb,  Kacamomasicsi  cgepsl,

IUIMHApA,  KOHyca,  IUIOMAAb  TOBEPXHOCTH
NUPaMUIbI, MPU3MBI, KOHYycCa, IHJIUHApA, IUIOMAIb
cdepsl, 00beM KyOa, IPSIMOYTOJIBHOTO

MnapajujicjicumIiicqa, MmupamMmuibl, HPU3MbI, OHJIIMHApPA,




KOHyCa, I1apa; YMEeHHEe M300pakaTb MHOTOTPAaHHUKH
U TIOBEPXHOCTU BPAILEHHUS, UX CEUEHUS OT PYKH, C
MTOMOIIIBIO YEPTEKHBIX WHCTPYMEHTOB u
JJIEKTPOHHBIX  CPEACTB; YMEHHME  pacro3HaBaTh
CHUMMETPHUIO B NMPOCTPAHCTBE; YMEHUE PACIO3HABATH
[IPaBUJIbHBIE MHOTOTPAHHUKH;

- YMEHHE OIepUpOBaTh MOHATUSMHU: JIBIOKCHHE B
MIPOCTPAHCTBE, MOJO0HBIE (UTYPHI B MPOCTPAHCTBE;
KCIIOJIb30BaTh OTHOWIEHUE IUIOLIAJCH MOBEPXHOCTEH
1 00beMOB MOJA0OHBIX (PUTYD MPHU PEIICHUH 3374,

- yMEHHUE BBIYHCIATH TEOMETPUUECKUE BEITMUYMHBI
(nmuHa,  yrom,  Iwiomianb, o0BeM,  IUIOMIAIb
MOBEPXHOCTH), WCIONB3Yysl H3ydeHHBbIC (DOpMyssl U
METO/IbL;

- YMEHHE OIEepPUPOBATH MOHATHUSMU: MPAMOYTOJIbHAS
cUcTeMa KOOpAMHAT, KOOPAMHATHI TOYKH, BEKTOD,
KOOPJIMHATBHl BEKTOpa, CKAJISIPHOE TPOU3BEICHHE,
yroal  MEXIy  BEKTOpaMH, CyMMa  BEKTOpOB,
MPOU3BEJCHUE BEKTOpAa HA YHUCIO, HAaXOIUTh C
MOMOIIBI0  HM3YYEHHBIX  (HOpMYyT  KOOpPIUHATHI
CepEeaUHBI

OTpE3Ka, PACCTOSHUE MEX]y ABYMS TOUKAMH;

- YMEHHE BBIOMPATh MOIAXOSIINN U3yYEHHBI METO/T
JUISL pEIeHUs 3a/1a4i, pacliO3HaBaTh MaTEMaTUYECKHE
(dakThl ¥ MaTeMaTHUYECKHE MOJCIU B TPUPOJHBIX U
OOIIIECTBEHHBIX SIBICHUSX, B HCKYCCTBE; YMEHHUE
MPUBOAUTH TMPUMEPHl MAaTEMaTUYECKUX OTKPBITUH
POCCHUIICKON U MUPOBOM

MaTeMaTHYeCKOW HAyKH.

OK 02
COBPEMEHHBIC
TOUCKA,

Hcnonb3oBath
Cpe/cTBa

aHaJIn3a

u

B 06macTi IEeHHOCTH Hay4YHOTO MTO3HAHUS:
- copMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH M OOIIECTBEHHOM

- YMEHHE OIepHUpOBaTh MOHATUSMH: pallMOHAIbHAs
byHKIUS, oKa3aTenbHas QyHKIuS,
creneHHas (QyHKuus, jorapudmuyeckas QyHKIuS,




MHTEpHpETaun
nHpopManuu,
MH(pOPMALMOHHBIE
TEXHOJIOTUU
BBITIOJIHEHUS
npoheCCHOHATLHON
JeSATeIbHOCTH

TSt
3a1a4

JAAJIore
CBOETO

MPAKTHUKH, OCHOBaHHOTO Ha
CIOCOOCTBYIOLIETO  OCO3HAHHUIO
MOJIUKYJIBTYPHOM MHUPE;

- COBEpPILEHCTBOBAHHME SA3bIKOBOM M UUTATENbCKOM KYJIbTYPBI
KaK CpeACTBAa B3aUMOJCHCTBUS MEXKIY JIOAbMH U NO3HAHUS
MUDA;

- OCO3HAHHUE IICHHOCTU HAYYHOW JEeATEJbHOCTH, TOTOBHOCTb
OCYILIECTBIIATh

IIPOEKTHYIO U HCCIIEZIOBATEIBCKYIO
WH/MBUYaJIbHO U B TPYIIIIE.

OBnazieHre yHMBEPCAIHHBIMU Y4eOHBIMU IO3HABATEIbHBIMU
NEUCTBUSIMU:

B) paboTa ¢ nHpOpManueii:

- BJIQJETh HABbIKAMU  [OJYy4YeHHUs HHGPOpMALUU U3
HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEJILHO OCYILECTBIISITh
IIOUCK, aHallM3, CHUCTEMAaTU3aLUI0 U  HMHTEPIpPETALUI0
nHGOPMAINY Pa3IIMYHBIX BUIOB U ()OPM TIPE/ICTABICHUS;

- cO37aBaTh TEKCTHl B PAa3IMYHBIX (opMaTax C Y4ETOM
Ha3HaueH HWHQOpMAlMU M LEJeBOM ayAUTOpPHM, BbIOMpas
ONTUMAJIbHYIO (hOpPMY MPEJCTABICHUS U BU3YyaIU3alluu;

- OLICHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh UH(POPMAIIIH, €€
COOTBETCTBHE ITPABOBBIM U MOPAJIbHO-3THYECKUM HOPMaM;

- HUCNOJNB30BaTh  CpeACTBA  MHQPOPMAIMOHHBIX  H
KOMMYHHUKAIIMOHHBIX TEXHOJOIMH B pEIIEHUH KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX

U OpraHu3alMOHHBIX 3a7ady C CcoOMIoeHueM TpeOOBaHUM
SPrOHOMUKH, TEXHUKHU 0€30MacHOCTH, THTUEHBI,
pecypcocOepexeHns, MPaBOBbIX M 3TUYECKMX HOPM, HOPM
nH(pOpPMaIMOHHOM 0€30MMaCHOCTH;

KYJIBTY,
MeECTa B

JCATCIIBHOCTD

- BJIaJIETh HaBbIKAMH PacliO3HABaHUs U 3alIUThl HH(OpMaIUH,
MH(POPMAIIMOHHOHN 0€30MacCHOCTH JIMYHOCTH.

TPUTOHOMETpHUYECKUE (PYHKIMH, 0OpaTHbIC PYHKINY;
yYMEHHE CTPOUTH TpadUKH H3YYCHHBIX (QYHKIHH,
UCTIOJIB30BATh TPAQUKH MTPHU N3YUYEHUH MTPOLIECCOB U

3aBUCHMOCTEH, MpH PEHICHUH 33734 W3 JIPYTuX
y4eOHBIX TPEAMETOB W 33734 U3 PEaJbHON KU3HU;

BbIpaxaTb  (opMmyramMu  3aBHCHUMOCTH  MEXAY
BEJIMYUHAMU;

- yMEHHE ONEepUpOBATh TMOHATUSMHU: TONKIAECCTBO,
TOXKIECTBEHHOE npeobpa3oBaHue, ypaBHEHHE,

HEpaBEHCTBO, CHCTEMa YpaBHEHUH U HEPaBEHCTB,
PaBHOCWIILHOCTh YpaBHEHHIA, HEPABEHCTB U CHCTEM,
panroHaIbHbIE, HPPALIOHAJIbHBIE, [I0KA3aTEJIbHBIE,
CTETICHHBIE, JorapupmMuIecKue,
TPUTOHOMETPUUYECKHE YypaBHEHMs, HEPaBEHCTBA MU
CHCTEMBI; YMEHHE pellaTh ypaBHEHHS, HEPABEHCTBA U
CUCTEMBI C MOMOUIbIO Pa3IMYHBIX MPUEMOB; pelaTh
ypaBHEHHsI, HEPABEHCTBA M CHUCTEMBI C IapaMeTpoM;
IPUMEHATh YPABHEHUS, HEPABEHCTBA, MX CHUCTEMBI
JUI pEUIeHHUs MaTeMaTHYeCKuX 3aJad M 3a1ad U3
pa3nuYHbIX 001acTe HAYKH U PeabHOM KU3HH;

- yMeHHE CBOOOJHO ONEpUPOBATh TOHSTHIMU:
JIBIDKEHUE, TMapajuleNbHbIM MepeHoc, CUMMETpUs Ha
IUIOCKOCTH W B TIPOCTPAHCTBE,  IOBOPOT,
npeoOpa3oBaHue MoAoOMs, MOJ00HBIE (UTYPHI;
YMEHHE pacro3HaBaTh paBHbIE U MOA00HBIE (DUTYPBHI,
B TOM YHCJIE€ B NPUPOZE, UCKYCCTBE, apXUTEKTYPE;
yYMEHHE

UCIIOJIb30BaTh reOMEeTPHUECKUE OTHOILICHHUS,
HAXOJUTh T€OMETPUYECKHE BEIWYHHBI (JJTUHA, YTOJ,
oAb, 00bEM) IpPU PELICHUM 33734 U3 JIPYTUX
Y4eOHBIX IPEMETOB U U3 PEaTbHOM KU3HHU;




OK 03. [ILianupoBaTh U
pean30BBIBATH COOCTBEHHOE

npodeccuoHanbHOe u
JTUYHOCTHOE pa3BUTHE,
MpeINPUHUMATEIbCKY IO
JeSITeTbHOCTD B
npodeccuoHaIbHOW  cdepe,
UCIIOJIb30BAaTh 3HAHUS  II0
MPaBOBOM 1

(uHAHCOBOW TPAMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CUTYaIHSX;

B o6nacTi 1yX0BHO-HPaBCTBEHHOT'O BOCITUTAHMUS:
- ¢(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, 3TUYECKOTO

[IOBEJCHUS;
CIOCOOHOCTh ~ OIICHHMBAaTh  CUTYallMIl0O H  NPUHUMATH
OCO3HAHHBIE  pELICHUSA, OPUEHTHUPYSICh Ha  MOPAIBHO-

HPaBCTBEHHbIE HOPMBI U [IEHHOCTH;
- OCO3HaHWE JIMYHOI'O BKJIaJa B IIOCTPOEHUE YCTOMYMBOIO
Oymymiero;

- OTBETCTBEHHOE OTHOILEHHE K CBOUM POJIUTENSIM M (MJIH)
JIpPYTMM 4J€HaM CEMbH, CO3/IaHHUI0 CEMbUM Ha OCHOBE
OCO3HAHHOTO IPUHATHUS LIEHHOCTEH CEMEMHON JKU3HU B
COOTBETCTBHUH C TpaauLUsiMu HapoaoB Poccuu;

OBnazneHne yHUBEPCAIBHBIMU PErYJISATUBHBIMU JEHCTBUAMMU:

a) CaMOOpTraHU3aIs:

- CaMOCTOSITEJIbHO  OCYIIECTBIATh  I103HABATEIbHYIO
NeSITENIbHOCTb, BBISIBJISIT ~ IPOOJIEMBI,  CTaBUTb U
(dbopmynarpoBaTh COOCTBEHHBIE 3ajlaud B 00pa30BaTEIbHOM
NeSITeIbHOCTH U KU3HEHHBIX CUTYyalUsX;

- CaMOCTOSITENIbHO COCTABIIAThH IJIAH PEIICHUs MpOoOJIeMBbI ¢
Y4E€TOM MMEIOIINXCS PECYpPCOB, COOCTBEHHBIX BO3MOXHOCTEN
U IIPEIIOYTEHUM;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

CIOCOOCTBOBaTh (DOPMUPOBAHHUIO U MPOSBICHUIO IHUPOKOM
SPYAMIMH B pa3HbIX 00JacTSIX 3HAHWM, IOCTOSHHO MOBBILIATh
CBO 00pa3oBaTeNbHBIN U KyJIbTYPHBIH YPOBEHB;

0) CaMOKOHTPOJIb!

- UCTOJIb30BATh MPHEMbI pe(IeKCUH Ui OLUEHKH CUTYaIUH,
BBIOOpA BEPHOTO PEIICHHUS;

- YMETb OILICHMBaTb PUCKHM M CBOEBPEMEHHO IPUHUMATb
pEeILIeHUs [0 UX CHUXKEHUIO;
B) AMOIMOHAJIbHBIN

WHTCIIJIICKT, Ip eJIImoararoun

- YMEHHE OIEPHPOBATh MOHATUSIMHU: PAUOHAIBHBIC,
HpparOHAILHBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
JorapuMUUECKHe, TPUTOHOMETPUICCKUE YPaBHEHHSI
1 HCPABCHCTBA, UX CUCTCMBbI;

- YMEHHE OINEPUPOBATH MOHATHSIMHU: MHOTOTPAHHHK,
CCUCHHE

MHOTOTPaHHHKA, napaJuiesenues, npu3Ma,
nupamuaa, Qurypa W MOBEPXHOCTH BpaIlCHUS,
WIHHIDP, KOHYC, mmiap, cdepa, (GUrypbl BpaIleHHs,
IUIOCKOCTh, Kacarolasics cqepbl, MUINHIPA, KOHYyCa,
IUTOMIA/(b TIOBEPXHOCTH MUPAMH/IBI, TIPU3MBbI, KOHYCA,
MWIMHIpa,  Toiomanbk  chepsl, o0beM  KyOa,
OpSIMOYTOJBHOTO  Mapayuliesenuneaa, MUpaMubl,
[pU3MBl, ULWIMHIApPA, KOHyca, lIapa; YyMEHUE
u300pakaTh ~ MHOTOTPDAHHUKH M [TOBEPXHOCTH
BpamcHus, HMUX CCUYCHHUA OT PYKH, C TIOMOIIBIO
YEePTESIKHBIX MHCTPYMEHTOB U AJICKTPOHHBIX CPE/CTB;
YMEHHE PAClo3HaBaTh CHMMETPHIO B MPOCTPAHCTBE,
YMEHHUE Pacrio3HaBaTh MPABHILHBIC MHOTOTDAHHUKH;
- YMCHUC OIICPpUPOBATH MOHATHUAMM: IPAMOYIOJIbHAs
cUCTeMa KOOpPJIWHAT, KOOPIWHATHI TOYKH, BEKTOP,
KOOpJMHATHl BEKTOpa, CKAJIIPHOE IMPOM3BEIACHUE,
yroll  MEKAy  BEKTOpaMH, CyMMa  BEKTODOB,
MPOU3BCACHUC BCKTOpa Ha YHCIO, HaXOAUTb C
MOMOIIIBI0  M3YYCHHBIX  (OPMYJIT  KOOPIHUHATHI
CEepEeNHBI

OTpEe3Ka, PaCCTOSIHUE MEKIY JBYMS TOUKAMU;




c(hOpPMHUPOBAHHOCTH:

- BHYTPCHHEH MOTHBAllMHM, BKJIIOYAIOMICH CTpPEMIICHHE K
AOCTHXKCHUIO LCIIU W YCIICXY, ONTUMHU3M, MHHUIHUATUBHOCTD,
yMEHHE JICHCTBOBATh, UCXO/IS M3 CBOMX BO3MOKHOCTEIA;

- OMIIAaTUH, BKJHO‘-IaIOH_[eI\/JI CIIOCOOHOCTH IIOHUMAThb
IMOIIMOHAJIBHOE COCTOSHHE JAPYTHX, YYHUTHIBATH €r0 IpH
OCYHICCTBJIICHUU KOMMYHUWKAIUHU, CIIOCOOHOCTH K COYYBCTBUIO
U COTIEPEKMBAHUIO;

- COUAJIBHBIX HaBBIKOB, BKIIHOYAKOMINX CIIOCOOHOCTH
BBICTPAMBATh OTHOILICHUS C JPYTUMH JIFOABMH, 3a00THUTHCA,
IIPOSIBJIATh UHTEPEC U pa3peiiaTbh KOH(INKTHI

OK 04. OddexTuBHO
B3aHMMOJICHCTBOBATh u
paboTath B KOJUICKTUBE H
KOMaHJIe

- TOTOBHOCTh K CaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPEIEIICHUIO;

- OBJaJieHWE  HaBBIKAMH  y4eOHO-HCCIIEOBATEIbCKOMH,
MPOEKTHOM M COLMATIbHOM JIEATEIIbHOCTH;

Osnanenue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
JEACTBUSAMMU:

0) coBMecTHas JesTeNbHOCTD:

- TMOHMMATh WM HCIOJb30BATh INPEUMYLIECTBA KOMAaHJION M
WH/MBUYalIbHOM paldoThI,

- IIPUHUMATH e COBMECTHOMN NEeSATEITbHOCTH
OpraHU30BBIBATb U KOOPAWUHUPOBATH JEUCTBUSA IO €€
JOCTH>KEHHIO: COCTABUTH IUIAH JIEHCTBUM paclpenessaTh poiau
C Y4YeTOM MHEHHMH YYaCTHUKOB OOCYXAaThb pe3yJIbTaThl
COBMECTHOH paboThI;

- KOOPIAMHHUPOBAaTh M BBIIOJHATH paboTy B YCIOBHUSX
peanbHOrO, BUPTYAJIBHOTO u KOMOMHHPOBAHHOTO
B3aUMOJCUCTBUS;

- OCYULIECTBJISTh ITO3UTUBHOE CTPATETMYECKOE IMOBEJICHHUE B
pa3sIMYHBIX  CUTyalusX, HpPOSABIATH  TBOPYECTBO U
BOoOOpakeHHe ObITh HMHUIIMATUBHBIM.

OByasieHNe YHUBEPCAJIIbHBIMU PErYJISITUBHBIMU JEHCTBUSIMU:

- YMEHHE ONIEPUPOBATH MOHATUSIMH: CITyYalHBIN OIBIT
U Ciy4ailHOe COOBITHE, BEPOSITHOCTH CIy4ailHOTO
COOBITHS; yYMEHHE BBIYHCIATH BEPOSATHOCTH C
MCIIOJIb30BaHNEM IpaUUECKUX METOJIOB; MPUMEHSThH
(GOpMYJIBI CIIOKCHUST U YMHOXKCHHS BEPOSITHOCTCH,
KOMOMHATOpHbIE PaKThl U (POPMYIIBI IPU

pEelIeHNH 3a/1ay; OLEHUBATh BEPOSITHOCTH PealIbHBIX
COOBITHI;

3HAKOMCTBO CO CIy4allHbIMU BEJIUYMHAMU; YMEHHE
MPUBOAUTH TPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX
YHCEJl B MPUPOJIHBIX U

OOIIECTBEHHEIX SIBJICHUSIX;

- yMeHHE CBOOOJHO OMNEPUPOBATH MOHITHUIMHU:
CTEMNEeHb C LENbIM MOKa3aTesieM, KOPEeHb HaTypaJIbHOU
CTEIICHU, CTCIICHD

C  palMOHAIBLHBIM
IEeUCTBUTEIbHBIM
(BemIeCTBEHHBIM) TIOKa3aTesneM, JorapudM dmHclia,
CHUHYC, KOCUHYC U TaHT€HC TPOU3BOJILHOTO YKCIA;

- yMeHHe CBOOOJHO OIEPUPOBATH TOHITHIMHU:

rpaduK QyHKIHH,

IIOKa3aTeJieM, CTCIICHb C




T) IPUHITHE Ce0sl ¥ IPYTHX JIFOICH:

- NPUHUMATh MOTUBBI W apryMEHTHl IPYTrUX JIOACH MpH
aHaJIM3e Pe3yJIbTaTOB JCATEILHOCTH;

- pa3BHBATh CIIOCOOHOCTh MOHUMATh MHP C TIO3UIIUU PYTOTO
YeJI0BeKa

obpatHast ~ (QyHKIUSA,  KOMOO3UIMUS  (DyHKIHH,
nuHeWHas — QYHKIWs, KBaJpaTW4yHas  (QYHKIWS,
cTerneHHasi pyHKIUS C LEeJIbIM

nokaszarejieM,  TPHUTOHOMETPHYECKHE  (YHKIIUH,
oOpaTHbBIE

TPUTOHOMETPHUYECKHE (YHKIMH, TIOKa3aTelbHAs H
norapupmuueckas (QyHKUIUH; YMEHHE CTPOUTH

rpaguku  QYHKIUH, BBINOJHATh MPEOOpPa30BaHUS
rpaduKoB GpyHKIHIA;

- YMEHHE HCIOJb30BaTh Tpapuku QYHKIUH UIs
M3yYEHUS TPOIECCOB M 3aBUCHMOCTEH IMPH pPEIICHUH
3aja4 U3 APYruxX y4eOHBIX NPEAMETOB U U3 PEaTbHOM
JKU3HU; BBIpaXaTh (OpPMyJIaMH 3aBUCUMOCTH MEXKITY
BEIIMYMHAMU;

- yMmeHue CcBOOOJHO OIEPHPOBATH TMOHSATHIMU:
YeTHOCTh  (DYHKIMH, TEPUOJAUYHOCTh  (PYHKIIUH,
OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTH (DYHKIIWH,
sKCcTpeMyM (GYHKIIUU, HauOOJbIIee W HaMMEHbIIee
3HaueHUs (YHKIMA HA TPOMEXKYTKE, yYMEHHUE
MIPOBOAMTD HCCIIEIOBaHUE (PYHKIINH;

- yMEHHE WCIOJIb30BaTh CBOWCTBA W TpaduKH
GbyHKIUI Ui pelieHusl ypaBHEHMI, HEPaBEHCTB H
3a7a4d ¢ mapamMeTpaMu; H300paxkaTh Ha KOOPIUHATHOM

IJIOCKOCTM ~ MHOXECTBAa  PELIEHUN  YpaBHEHUH,

HEPAaBEHCTB U UX CUCTEM
OK 05  OcymectBuirs | B o01actu 3cTeTHUECKOr0 BOCIIUTAHUS: - yYMEHHE ONEpUpOBaTh IIOHATUAMH: CpEIHEe
YCTHYIO M  TNHCBMEHHYIO | - 3CTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOYasi 3CTETUKY ObITa, | apuMeTHuyecKoe, MeauaHa,  HauOoJbllee U
KOMMYHHUKAIUIO Ha | HAYYHOIO M TEXHWYECKOI0 TBOPYECTBA, CIOPTA, TpyJda M | HAUMEHbIIEe  3HA4YeHUs,  pasMax,  JUCIepcus,
rocyJapCTBEHHOM A3bIKE | OOIIECTBEHHBIX OTHOIICHU; CTaH/JapTHOE OTKJIOHEHHUE YMCIOBOTO Habopa; yMeHue
Poccuiickoit ®enepauuu ¢ | - CIOCOOHOCTh BOCIPUHUMATh pa3jIMYHbIE BHUJbI HCKYCCTBA, | U3BIEKATh, UHTEPIPETUPOBATH UHpOPMAIIHIO,
Y4ETOM O0COOCHHOCTEH | TpaJuIMK U TBOPUYECTBO CBOETO U APYTUX HAPOJOB, OIIYIIATh | MPEACTaBIEHHYI0 B Ta0iuIax, Ha JAMarpaMmax,
COLIMAJIBHOIO M KYJIBTYPHOI'O | SMOLMOHAIBHOE BO3ACHCTBUE UCKYCCTBA, rpadukax,




KOHTCKCTa

- yOSXKICHHOCTh B 3HAUMMOCTH ISl JIMYHOCTH M OOIIECTBa
OTEUECTBEHHOIO M  MHUPOBOIO MCKYCCTBA, JTHUYECKUX
KYJBTYPHBIX TPaJULUKA U HAPOJHOTO TBOPUYECTBA;

- TOTOBHOCTb K CAMOBBIPaKCHHUIO B Pa3HBIX BUIAaX MCKYCCTBA,
CTPEMJICHHE IIPOSIBIIATH KA4€CTBA TBOPYECKOM JIMYHOCTH;

Osiagenue
NEUCTBUSIMU:
a) obuieHue:
- OCYIIECTBIJIATH KOMMYHHUKAIIMH BO BCeX chepax KU3HU;

- pacmno3HaBaTh HeBepOaJbHbBIE CPEeICTBA OOIIEHNS, TOHUMATh
3HAYCHHME COILMAJIbHBIX 3HAKOB, PACIIO3HABATh IPEANMOCHUIKH
KOH(MJIMKTHBIX CUTYAIlUi U CMATYATh KOH(IUKTHI,

YHHUBCPCAJIbHBIMU KOMMYHHUKATHUBHBIMHA

- PasBCPHYTO H JIOTMYHO H3JIaraTb CBOKO TOYKY 3PCHUA C

OTpaXKaloIllyl0 CBOWCTBAa pealbHBIX IPOLECCOB U
SBIIGHUH; TMPEACTaBIATh MH(OPMALHUIO C MOMOUIBIO
TaOJIUIl U JUarpaMM; HCCIENIOBAaTh CTATUCTHYCCKUE
JaHHbIE, B TOM YHUCJIE C MPUMEHEHUEM IpapuuecKux
METO/IOB U 3JICKTPOHHBIX CPEJICTB;

- yYMEHME OIEepUPOBaTh MOHATHSMU: TOUKA, MpsimMasi,
IJIOCKOCTh, ~ IPOCTPAHCTBO,  ABYTPAHHBIA  yro,
CKpeIlMBAIOIIMECS NpsSMble, MNapajUIe]bHOCTh U
NEePHEHAUKYISPHOCTh MPAMBIX M IUIOCKOCTEH, Yroiu
MEXIy MNpSAMBIMH, Yroid MeXay MpsAMoll U
IIJIOCKOCTBIO, YTOJ MEXY IJIOCKOCTSIMHU, PACCTOSIHUE
OT TOYKM JI0 IUIOCKOCTH, PACCTOSHHE MEXAY
MPSIMBIMH, PACCTOSTHUE MEXKAY IUIOCKOCTSMH; YMEHHE
MCTIOJIB30BATh TPU PEIICHUH 33124 U3YUYCHHBIEC (DaKThI

UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB; U TEOpPEeMbl IUIAHUMETPHH; YMEHHE OICHUBATh
pa3Mepbl 00BEKTOB OKPY>KAIOIIEro MUPA;

OK 07. CogeiicTBoBath B 065acTH 3K0JI0TM4ECKOro BOCIIUTAHUS: - yMEHHE OIepupoBaTh MOHATUAMHU: (QYHKIHS,

COXPAHEHUIO OKPY)KAIOLIeH | - HempusiTHe [IEHCTBUH, MPHUHOCSIIUX BpEA OKpY’Karolled | HempepblBHAs

Cpelibl, pecypcocOepeKeHHUIO, | Cpee; byHKIHS, MIPOU3BOTHAS, nepBooOpasHasi,

IPUMEHSATh 3HaHUS 00 - YMEHHUE MPOrHO3UPOBaTh HEOJIArONPHUITHBIE SKOJIOIMYECKHE | ONPEACNCHHbI  MHTEerpaj;  yYMEHHE  HaXOAWUTh

W3MEHEHUH KJIMMaTa,
MIPUHIIMITEI OEPEKITMBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO
JICVICTBOBATH B
YPE3BBIYANHBIX CUTYAIUSIX

IIOCJIE/ICTBUS MPEIIIPUHUMAEMBIX JEHCTBHM, MPENOTBpaALIaTh
UX;

- pacmmpeHue
HaIIpaBJICHHOCTH;

OIIbITa JCATCIIBHOCTH 3KOJOTrHYEeCKOM

- pa3pabatbIBaTh IJIaH PELICHHUs MPOOJIEMBI C YIETOM aHAIN3a
MMEIOIINXCS MAaTePHATBHBIX 1 HEMAaTEePHAIBHBIX PECYpPCOB;

- OCYLIECTBIATH IleJICHANpaBJIeHHBIH MOUCK IepeHoca
CpEenCTB

U CIIOCOOOB ACHUCTBUS B IPO(ECCHOHAIBHYIO CPEY;

MIPOU3BOJIHBIE AJIEMEHTAPHBIX (PYHKIMH, HCIOIB3YS
CIIPaBOYHbIEC MAaTE€pUabl; UCCIEA0BATh B IIPOCTEHIINX
ciydasix (yHKIMM Ha MOHOTOHHOCTb, HAaXOJIUTh
HauOoOJbIINE M HaWMEHbIIUE 3HAYeHUS (OYHKIIHIA;
CTPOUTh TpapuKd MHOTOUJIEHOB C HCIOJIb30BaHUEM
anmapara MaTeMaTU4YeCKOrO aHalu3a, IPUMEHATH
MIPOU3BOJHYI0 TIIPU PELIEHWH 3a/1ad Ha JBUKEHUE;
pemiatb IIPAKTUKO-OPUEHTUPOBAHHbIE 3aJayd Ha
HauOoJbIIME W  HAUMEHbIIME  3HAYEHHs, Ha
HAaXO0/ICHUE ITyTH, CKOPOCTH U YCKOPEHHU,




- YMCTb INCEPCHOCUTH 3HAHHUA B IIO3HABATCIBHYIO U
IMPAKTUYCCKYIO obnactu KHU3HCACATCIIbBHOCTH,

- JaBaTb OLICHKY HOBBIM CHUTyallMsIM, BHOCUTb KOPPCKTHUBEI B
ACATCIIBHOCTD, OLICHUBATh COOTBCTCTBHC

PE3YIBTATOB LCIIAM,

- npeajaratb HOBBIC HPOCKTHI, OLCHUBATH HJCU C IMO3ULUU
HOBHU3HBI, OpUT'MHAJIbHOCTH, HpaKTquCKOﬁ 3HAaYUMOCTHU

- yYMEHHUE OIEpPHpOBaTh NOHATHUSIMH: [BKCHUEC B
NPOCTPAHCTBE, MONOOHBIE (QUIYyphI B MPOCTPAHCTBE,
UCIIOJIb30BaTh OTHOIICHHE TUIONIAJEH MOBEPXHOCTEH
1 00beMOB MOJAO00HBIX PUTYp MpH

pEIICHUY 33]1aY;

- YMCHHE BBIYHCISTH T'€OMETPHUYCCKUE BEITMYMHBI
(umHa,  yroi, IJomagb,  00BEM,  IUIOMIAJb
MOBEPXHOCTH), HWCHOJb3Yysl H3y4YeHHbIE (OPMYIBI H
METO/IBI,




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIBHOM

JUCHHUIIJINHBI

2.1. O0beM JUCHUILVIMHBI U BH/bI Y4eOHOH padoThl
Buj yueOHoi padoThl O0bem B yacax
O0beM 00pa3oBaTeJbHONH MPOrpaMMBbI AU CIIUILTHHBI 303
OcHOBHOE cojIepKaHHe 295
BT u.:
JlekuMOHHBIE 3aHATHS 178
ITpakTrueckue 3aHATHS 117
NuauBuayanbHbIii NPOEKT (HET)
IIpoMeskyTOouHasi aTTecTalus (IK3aMeH) 8




2.2 TemaTn4yecKuii IJIaH U CO/iePKAHME TN CHUILIUHBI.

HaumeHoBaHue Conep:xkanue yuyeOHOro Marepuasia (0OCHOBHOE M PO ecCHOHAILHO- O0bem | @opmupyemble
pa3aesioB U TeM OPHEHTHPOBAHHOE), J1A00PATOPHbIE U NPAKTHYECKHE 3aAHATHS, TPUKJIATHOH MOIYJIb 4acoB KOMIIeTEeHIIUHN
1 2 3 4

OcHnosnoe codeprcanue

Pasnen 1. I[loBTOpeHue 21

Kypca MaTeMaTUKHU

OCHOBHOM IIKOJIBI

Tema 1.1 Cojnepkanne ydeOHOro Marepuana 8

Ienu u 3agaun MatemaTuky | [lemw v 3a1a4u MaTeMaTUKH ITPU OCBOSHUH CIICIIUATBHOCTH.

P OCBOCHUH ba3oBbie 3HaHUS ¥ YMEHUS MO0 MaTeMaTUKE B MPOPECCUOHAIBHOMN U B TOBCEAHEBHON

cnenuansHocT. Yucna u JIeSTeTLHOCTH.

BBEIYUCIICHUS JleficTBUSI HaT TTOJIOKUTETBHBIMH M OTPHUIIATSIIBHBIMUA YUCIIAMH, C OOBIKHOBEHHBIMHU 1 OK 01, OK 02,
JECSITUUHBIMU IPOOSMHU. OK 03,
JeticTBus co cTeneHsMH, GOPMYIIBI COKPAIICHHOTO YMHOXKEHUS OK 04, OK 05,
KoMmOuHHpOBaHHOE 3aHSTHE OK 07

Tema 1.2 Copneprkanue yueOHOro MaTepuaa 7

[TpotieHTHI BHIYUCIICHHUS. [TpocThie mpOLEHTHI, pa3Hble CIOCOObI UX BblunciaeHus. JInHelHble, KBapaTHBIE,

VYpaBHEHMs U HEPABEHCTBA | NPOOHO-TMHEHHbBIC YPaBHEHUS M HEPaBEHCTBA
KoMmOuHHpOBaHHOE 3aHSTHE

Tema 1. 3. Copneprxanue yueOHOro MaTepuasa

Pemenne 3amau. Bxongnon

KOHTPOJIb
Boruncienus u npeoOpa3oBaHusi. Y paBHEHHUS] M HEPaBEHCTBA.
[IpakTHueckoe 3aHsiTuE 5
KourponbHnas pabora 1

Paznen 2 Ilpsambie n 20

IUVIOCKOCTH B

NPOCTPAHCTBeE.

Tema 2. 1 OcHOBHBIE Copneprkanne ydeOHOro MaTepuana 5




MIOHSTHSI CTEPEOMETPHUH. [Tpenmer crepeomerpun. OCHOBHBIE OHATHH ( TOUKA, MPsAMasi, INIOCKOCTb, OK 01, OK 03,
Pacnonoxxenne npsiMbIx B npoctpancTBo). OCHOBHBIE aKCHOMBI cTepeoMeTpuu. [lepecekarommuecs, mapauieibHbIe OK 04, OK 07
IIPOCTPAHCTBE Y CKPEILMBAIOLIUECS IPAMbIE. YTOJI MEKIY IPSIMBIMU B IIPOCTPAHCTBE.
[lepneHauKyIsipHOCTh NpsiMbIX. OCHOBHBIE TPOCTPAHCTBEHHbIE (PUTYPBI
[TpakTHueckoe 3aHsATHE
Tewma 2.2. ITapannensrocts | Coneprkanue yueOHOro MaTepuaia 3
IPSAMBIX, IPSIMOM U [TapannenpHble npsiMas U mnockocts. Onpenenenue. Ipusnak. CpoiicTBa.
IIJIOCKOCTH, IJIOCKOCTEHN [TapannensHblie miockoctu. Onpexnenenue. [Ipuznak. CpoiicTa.
Tetrpasnp u ero anementsl. [lapannenenunen u ero snemeHTsl. CBOMCTBA
IIPOTHUBOIIOJIOKHBIX IPaHeil U nuaroHaneu napamienenumnena. [locrpoenue oceBbix
CEYCHUM.
[IpakTHueckoe 3aHsiTUE
Tema 2. 3. Cogepxanue yueOHOro Marepuasa 4
[lepnieH IUKYISAPHOCTD [TapannensHbie npsimbie. [lapamienbHbie npsiMble, TEPIEHAUKYJIIPHBIE K IUIOCKOCTH.
MPSAMBIX, IPSAMOH U [Tpu3Hak neprneHIuKYJIIPHOCTH IPSIMON U TIIOCKOCTH
IJIOCKOCTH, MJIOCKOCTEN [TpakTHueckoe 3aHsTHe
Tema 2. 4 nepnennukynsap | ConepkaHue yueOHOro MaTepuaa 4
1 HakJoHHas. Teopema o [Tepniengukynsip 1 HakiIoHHas. TeopeMa o Tpex NepeHIUKYIsIpax. YOI MEXKIY
TpeX NEPIEHIUKYIIApax IPSIMOM M TIOCKOCTBIO. YTOJI MEKIY IJIOCKOCTAMU. [lepnenauKyIsspHble TNIOCKOCTH.
PaccTosiHMs B IPOCTpaHCTBE
[TpakTHueckoe 3aHsATHE
Tema 2.5 Pemenue 3amau. | ConepkaHue yueOHOro MaTepuaa 4
[Ipsimbie 1 TIOCKOCTH, Pacnionoxenue npsMbIX U IIJIOCKOCTEW B TPOCTpaHCTBE. [lepneHAnKyIapHOCTD U
NapaJUIEIbHOCTD MPSIMBIX U MIJIOCKOCTEN
IIpakTHueckoe 3aHsaTHE
Pa3znen 3. Koopaunarsl u 18 OK 02, OK 03,
BEKTOPHI B IPOCTPAHCTBE OK 04, OK 07
Tema 3. 1 Koopaunatel n Copneprkanue yueOHOro MaTepuasa 10

BEKTOPHI B IPOCTPAHCTBE

JlexapToBbI KOOp/IMHATHI B ITpocTpaHcTBe. BekTopsl B mpocTpancTBe. ClaoxeHue u
BbIUMTAaHUE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha yKcii0. CKaJsIpHOE IPOU3BEIECHUE




BEeKTOpOB. IIpocrelimue 3a1a4u B KOOpAMHATAX

HpaKTI/I‘ICCKOC 3aHATHUC

Tewma 3. 2 Pemienne 3agau. | Coneprkanue yd4eOHOTO MaTepuaia 8
Koopnunatsl ¥ BEKTOpEI B | JlekapTOBbI KOOPAMHATHI B TIPOCTpaHCTBE. BekTophl B mpocTpancTBe. Cl0KeHUE U
IIPOCTPAHCTBE BbIUMTAaHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 4yuciio. KoopauHaTsl BeKTopa.
[TpakTHueckoe 3aHsATHE
Pa3nen 4. OcHOBBI 25 OK 01, OK 02,
TPUTOHOMETPHUH. OK 03, OK 04,
Tpuronomerpuyeckue OK 05, OK 07
GyHkuun
Tema 4.1 Copepxanue yueOHOro Matepuasa 3
Tpuronomerpuueckue Panuannas mepa yrina. [ToBopot Touku BOKpyr Hadaja koopauHat. OnpezneneHue
(GYHKIMH TPOU3BOJIBHOTIO CHUHYCa, KOCHHYCa, TAHI€HCA U KOTaHT€HCa. 3HAKU CUHYCa, KOCUHYCa, TAHI€HCA U
yria, yncna. Paquannasg u | KOTaHreHca 10 YeTBEPTSAM. 3aBUCHMOCTD MEXYy CHHYCOM KOCHHYCOM, TAHT€HCOM
rpagycHas Mepa yria OJIHOTO M TOTO K€ yIJa.
[IpakTHueckoe 3aHsaTHE
Tema 4. 2 OcHOBHBIE Copneprkanue yueOHOro MaTepuaa 2
TPUTOHOMETPUUECKHE Tpuronomerpuueckue ToxaecTsa. CHHyC, KOCUHYC, TAHT€HC M KOTAHT€HC YIJIOB @ U —
ToX)IecTBa. DOPMYIIBI a. DopMysIbl IPUBEICHUS
MPUBCACHNUA IIpakTHueckoe 3aHsaTHe
Tema 4. 3 Cunyc, kocunyc, | ComepikaHue ydeOHOro Marepuana 2
TaHI'€HC CYyMMBI U pa3HOCTH | CyMMBI M pa3HOCTh CUHYCOB. CyMMa U pa3HOCTh KOCUHYCOB. CHHYC, KOCUHYC IBOMHOTO
nByX yrioB. CUHYyC U yraa. @opMyIibl OJI0OBUHHOTO yria. [IpeoOpa3oBanre CyMMbl TPUTOHOMETPUYECKUX
KOCHHYC JJBOMHOIO yrija. (GyHKUMI B IpOU3BEICHUE U POU3BEICHHS B CyMMY. Bhipaxkenue
@DopMyJIBI TOJIOBUHHOTO TPUTOHOMETPUUECKUX (YHKIIMI Yyepe3 TAaHT€HC MOJIOBUHHOTO apryMEHTa.
yria [TpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUYECKHUX BBIPAXKEHUN
[TpakTHyeckoe 3aHsATHE
Tema 4. 4 ®yHkuun, ux Copepxanue yueOHOro Marepuasa 2

CBOWCTBA U TpaUKu

OO0nacTh OnpeaAcICHUA U MHOXCCTBO 3HAYCHUN (I)yHKI_[I/II/I I’ICTHOCTI:, HCYCTHOCTD,




nepuoandHOCTh pyHKImu. CriocoOb! 3a1aHus PYHKIHH

HpaKTI/I‘ICCKOC 3aHATHUC

Tema 4.5 Copepxanne yueOHOro Marepuasa 2
Tpuronomerpuyeckue O6uacTh ornpeaeneHuss 1 MHOKECTBO 3HAaYCHHUI TPUTOHOMETPHUUECKUX (YHKITHMA.
(byHKIMHU, UX CBOMCTBA U YeTHOCTh, HEYETHOCTD, IEPUOAUYHOCTh TPUTOHOMETpHUYECKUX (yHKIMNA. CBOKCTBA U
rpaduk rpaduku GyHKIMA Y = cosx,y =sinx,y =tgx,y = ctgx.
[TpakTHueckoe 3aHsATHE
Tewma 4. 6 Tlpeo6pazoBanue | Conepsxkanue yueOHOro Marepuaia 2
rpadukoB Cikatue u pactsbkeHue rpadukoB TpuronomeTpudeckux pynkuuii. [IpeobpazoBanue
TPUTOHOMETPHUYECKUX rpadMKOB TPUTOHOMETPHUUECKUX (DYHKITHIA
QyHKuMi IIpakTHyeckoe 3aHsaTHe
Tema 4. 7 ObpaTHbIC Cojnepkanne ydeOHOro Marepuana 2
TPUTOHOMETPUYECKHE Ob6parnbie Tpuronomerpudeckue Gyakipn. X cBolcTBa U rpaduKu.
QynKIHMHM [TpakTHueckoe 3aHsATHe
Tema 4. 8 Cojnepkanue y4eOHOro Marepuana 2
Tpuronomerpuyeckue VYpaBHeHus cosx = a,sinx = a,tgx = a,ctgx = a. Pemenne TpuroHoMeTpuueCcKuxX
YPaBHEHHs U HEPABCHCTBA | ypaBHEHHH OCHOBHBIX THIIOB; IPOCTEHIIINE TPUTOHOMETPHUIECKHE YPAaBHEHUS,
CBOJISIIIIMECS K KBAJPATHBIM, PelIacMble Pa3IoKeHUEM Ha MHOKUTENH, OJHOPO/IHBIE.
[Ipocreimre TPUrOHOMETPUYECKHE HEPABEHCTBA.
[TpakTHyeckoe 3aHsTHE
Tema 4. 9 Cucremsl Copneprkanue yueOHOro MaTepuaa 2
TPUTOHOMETPHUYECKUX CucTeMbl MPOCTEHIINX TPUTOHOMETPUIECKUX YPABHEHUH
YpaBHEHUI U HEPABEHCTB [TpakTHyeckoe 3aHsATHE
Tema 4. 10 Pemienne 3agau. | Coneprkanue ydeOHOro Matepuana
OCHOBBI TPUTOHOMETPUH. [TpeoOpa3oBaHust TPUTOHOMETPUUECKUX BhIpAXKEHUH. Pelienne TpuroHoMeTpu4ecKkux
TpuroHomeTpuveckne ypaBHEHHIA U HEPABCHCTB B TOM YHCIIE C UCTIOIH30BAHUEM CBONCTB (DYHKITHH.
byHKIUN [TpakTHyeckoe 3aHsTHe 1
KourposbHas pabora 1
Paznea 5. KommiekcHbie 18
YHCIIA.
Tema 5. 1 KommuiekcHble Copepxanue yueOHOro Marepuasa 10 OK 01, OK 02,




qucia [TonsiTne koMIUIeKCHbIE YKciia. CONpsHKEHHBIE YUCIIA, MOJIYJIb U ApTYMEHT OK 03, OK 04,
KOMILIEKCHOTO uncia. opma 3armucu KOMIUIEKCHOTO YKclia (TeoMeTprudecKas, OK 05, OK 07
TPUTOHOMETpHUYECKast, anredpanyeckas). ApupmMeTuyecKre AeHCTBUS C KOMIUICCHBIMH
YHClIaMu
[TpakTHueckoe 3aHsATHE
Tewma 5. 2 Cojeprkanue y4eOHOro Matepuasa 8
IIpuMenenre KOMILIEKCHBIX | BhImonHeHne pacyeToB ¢ MOMOIIbIO KOMIUIEKCHBIX yucel. [IpruMepsl Heroib30BaHus
qrcen KOMIUIEKCHBIX YHCEI
IIpakTHueckoe 3aHsaTHE
Pasnen 6 IlpousBognas 31 OK 01, OK 02,
(pyHkuumn, ee npuMeHeHune OK 03, OK 04,
OK 05, OK 07
Tewma 6. 1 IlonsTue Cojnepkanne ydeOHOro Marepuana 4
npousBoaHou. @opmyiel u | [Ipupamenue aprymenta. [pupamenne dyHkuuu. 3aiaun, IpUBOISAIINE K TOHATHIO
IpaBuIIa npou3BogHON. Onpeaenenrne Npou3BOAHON. AJTOPUTM OThICKaHHS POU3BOIHOM.
muddepeHIpoBaHUSL Dopmyansl quddepenipponanus. [Ipasuna nuddepeHupoBaHmst
[IpakTHueckoe 3aHsaTHe
Tema 6.2 IIponsBogHas Copneprkanue yueOHOro MaTepuaa 4
CYMMBI, pa3HOCTH, Dopmyansl quddepenipponanus. [Ipasuia guddepeHunpoBanus
IIPOU3BENIECHNUS, YACTHOTO [TpakTH4ecKoe 3aHsATHE
Tema 6. 3 IIponsBoanbIe Copneprkanue yueOHOro MaTepuaa 4
TPUTOHOMETPUYECKUX Ornpenenenne cnoxxaon GpyHkiuu. [Ipons3BoaHast TPUTOHOMETPUUYECKUX (DYHKITHIA.
¢byukuuit. [IponsBoanas [Tpon3BoiHAs CIOXKHON (PYHKIIUH.
CIIOKHOU (DYyHKIIUU [IpakTHdeckoe 3aHsTHE
Tema 6. 4 Ilonsarue o Copneprkanue yueOHOro MaTepuasa 3

HENPEPHIBHOCTH (PYHKIIUH.
Meron uHTEpBAIIOB

[TousiTue HenpepsIBHOW (yHKIMU. CBOCTBA HEMIPEPBIBHON (QyHKIMU. CBA3b MEXTY
HENPEPHIBHOCTHIO U AUPPEpEeHINPYEMOCThIO (PYHKIIMH B TOUKE. AJTOPUTM PELICHUS
HEPAaBEHCTB METOJIOM MHTEPBAJIOB.

[TpakTHueckoe 3aHsTHE




Tema 6. 5 'eomerpuueckuit
U QU3UYECKUI CMBICT
IIPOU3BOIHOMN

Conepkanue yueOHOro MaTepraia

['eoMeTpuyecKuii CMBICIT MPOU3BOIHON (DYHKIIMH - YTJIOBOW KO3(P(GUIIMECHT KacaTeIbHOU
K rpaduKy QyHKIMH B TOUKE. Y paBHEHUE KacaTebHOU K TpaduKy (QyHKIIHH.
AJITOpHTM cOCTaBJIEHHsI YPaBHEHUsI KacaTelbHOM K rpaduky dyukimu y = f(x).

HpaKTI/I‘IeCKOG 3aHATUC

Tema 6.6 ®uznueckuit
CMBICIT TIPOM3BOJTHOM B
podecCHOHATEHBIX
3ajauax

Conepkanue yueOHOro MaTepraia

Ddusznueckuii cMBICH HpOHSBO,HHOﬁ — MI'HOBC€HHAas CKOpPOCTbh B MOMCHT BPpEMCHU t:
v=>S5'(t)

HpaKTI/IqCCKOG 3aHATHUC

Tema 6. 7 MOHOTOHHOCTH
¢ysakuuu. Toukn
JKCTpeMyMa

Cogepxanue yueOHOro MaTepuala

Boszpacranue n yosiBanue pyHKITHH, COOTBETCTBUE BO3pacTaHUs U yObIBaHUS (PYHKIIUU
3HAKy IIPOU3BOJHON. 3aJaud HA MAKCUMYM U MUHUMYM. AJITOPUTM UCCIIEIOBAHUS
(GYHKIMH U IOCTPOEHHUSI €€ TpaMKOB C IIOMOIIBIO POU3BOAHOM.

HpaKTI/IqCCKOG 3aHATHUC

Tema 6. 8 lccienoBanue
(GYHKIIUHU U IOCTPOCHHE
rpaduxoB

Cojnepkanne ydeOHOro Marepuana

HccnenoBanue (yHKIIMM HA MOHOTOHHOCTb M IOCTPOEHHUE IrpauKoB

[IpakTrueckoe 3aHsTHE

Tema 6. 9 Haubonsiiee u
HaUMEHbIIIEE 3HAYEHUS

byHKIUH

Copepxannie yueOHOro MaTepuana

Haxoxnenue HaKOOJBIIEr0 ¥ HAUMEHBIIICTO 3HAYCHHUS (I)YHKI_[I/II/I, MMOCTPOCHUC Fpaq)I/IKOB
C MCITOJIB30BAHUC alIiaparta MaTCMAaTUYCCKOro aHaJIn3a.

HpaKTI/IquKOC 3aHATUC

3amaun MPUBOISAIINE K TIOHITHIO OMIPEIETICHHOTO MHTErpaja - O BBIUYMCICHUU TUIOMIATN
KpPUBOJIMHENHOU Tparneuuu. [lonsarue onpeneneHHOro uarerpaia. ['eoMerpudeckui u
busndeckuit cMbICH onpeneneHHoro nurerpana. ®opmyna Hetotona — Jleioauna.
Pemmenune 3aa4 Ha MpUMEHEHUE WHTETpaa Ui BBIYUCIECHUS GU3NYECKUX BETUYHUH U
IIomanaeu

HpaKTI/ILIeCKOC 3aHATUC

Tema 6. 10 Pemrenue 3amau.
[TpousBonHas GyHKINH, €€
IIpUMEHEHNE

Conepxanue yueOHOro MaTeprasia

®opmyisl 1 npaBuia auddepenunposanus. Mccnenoanue GyHKIMH ¢ TOMOIIbIO
npou3BogHoN. Hanbonbliee 1 HauMeHblIee 3HaueHusl QyHKIUH.

KonTponbHas pabota




Pazngen 7. 19 OK 01, OK 02,
MHOrorpaHHMKH H TeJjia OK 03, OK 04,
BpalleHHsA OK 05, OK 07
Tewma 7. 1 Ilpusma, Copepxanre yueOHOro Marepuaa 4
napajuienenunen , Kyo, [Tpusma (HaksIOHHAs, IpsiMast , apajiiesibHasi) U ee ieMeHTsl. [lapamnenenunes.
MUpPaMU/Ia U UX CEUCHUS CaolicTBa npsiIMOYyTroJibHOTO napamienenunena. Ky0. nupamusa u ee 31eMeHTHI.
[TpaBusibHas TUpaMUJIA.
[IpakTHueckoe 3aHsaTHe
Tewma 7. 2 IlpaBunbHbIe Cogepxanue yueOHOro Marepuasa 4
MHOTOTPAaHHHUKH B KHU3HH [Tnomane moBepXHOCTH MHOTOTpaHHUKOB. [IpocTeiime kKoMOMHAIIMY MHOTOTPAHHUKOB.
Brrunciienue 31eMeHTOB TPOCTPAHCTBEHHBIX (uryp ( pedpa, IMaroHau, yTiibl).
[TpaBUIIbHBIE MHOTOTPAHHUKH.
[IpakTHueckoe 3aHsTHe
Tema 7. 3 Hunuunap, konye, | Coaepkanue ydeOHOTO MaTepuaa 4
I1ap U UX CEUYCHUS [wmaap, koHyc, cdepa u map. OCHOBHBIE CBOWCTBA MPSMOT0 KPYTOBOTO IMJIMH/IPA,
psSIMOT0 KpyroBoro KoHyca. M3o0pakeHue Ten BpalieHus Ha MI0CKOCTH.
[Ipencrasnenne 00 yceueHHOM KoHyce. CeueHuns KoHyca (mapaiielbHOe OCHOBAHUIO U
pOXOo/slIee Yepe3 BepIINHY ), CEUCHHs MINHAPA (MapayieIbHO U NepIeHIUKYISIPHO
OCH), CeYeHUs Iapa.
[TpakTHyeckoe 3aHsTHE
Tema 7. 4 O6beMbI 1 Cojnepkanne ydeOHOro Matepuana 3
IUIOIAAM MOBEPXHOCTH T€N | OOBeM npsMoyroiasHoro napamienenunena. Oovem ky6a. O6beMbl IPSIMO IPU3MBI U
nunuHApa. O0BeMbl MpaMuIbl 1 KOHyca. O0beM 1mapa.
[TpakTHueckoe 3aHsTHe
Tema 7. 5 Pemienue 3anau. | Conepkanue yueOHOro MaTepuasa
MHOTOrpaHHHUKH U TeJa OO0BeMBl U IJIONIAIU TIOBEPXHOCTH MHOTOTPaHHUKOB U TEJl BPAIICHUS 3
BpaIlCHUS [TpakTHyeckoe 3aHsTHe
KourposbHas pabora 1
Pasnea 8 IlepBooOpasnas 22 OK 01, OK 02,
(pyHK1UM, ee NIPUMEHEHHE OK 03, OK 04,




Tema 8. 1 IlepBooOpaznas | Conepkanue yueOHOro MaTepuaa 6 OK 05, OK 07
¢byskuuu. [Ipasuna 3agadya 0 BOCCTAHOBIICHUHU 3aKOHA JIBI)KEHHS 10 M3BECTHOM ckopocTH. [lonsaTre
HAXOXKJICHUS uHTEerprupoBaHus. O3HaKOMIICHHE C TIOHSATHEM HHTErpasa ¥ MepBooOpa3sHoOn A
epBOOOPA3HBIX ¢yskin y = f(x). Perenne 3a1a4 Ha CBsI3b IEPBOOOPA3HOM U €€ MPOU3BOIHOI,
BBIUMCJICHHE MTEPBOOOPA3HOM s JaHHOU QyHKIMH. Tadnuia GopMyIt Ui HaXOXICHUS
nepBooOpa3HbIX. M3ydyeHue npaBuil BEIYMCICHHS IEPBOOOPA3HOI
[IpakTHYeckoe 3aHsTHe
Tewma 8. 2 ITnomans Cojnepkanne ydeOHOro Marepuana 5
KPUBOJMHEHHON TpanelMy. | 3a7auu MPUBOAIINE K TIOHATHIO ONPEICICHHOTO HHTErpalia — O BEIYUCICHUH TUTOIIA M
®opmyna Herorona - KPUBOJIMHEHHOM TpaIleliy, O IEPEMEILEHUH TOUYKHU. [[oHsATHE OonpeneneHHoro
JleiiOHuna uHTerpaia. 'eoMmerpudeckuii 1 GU3NUECKUI CMBICT ONPEEICHHOIO MHTEerpaa.
®opwmyna Heiotona - JleliOnuna
[TpakTHyeckoe 3aHsTHe
Tema 8. 3 Cojnepkanne ydeOHOro Marepuana 5
Heomnpenenenusiit u [ToHsiITHE HEONPEIETICHHOTO HHTErpaia
OTIpeIeIEHHBIN HHTErpall [IpakTHYeckoe 3aHsTHe
Tema 8. 4 IlousTie 06 Copneprxanue yueOHOro MaTepuasa 5
OIPEJICIICHHOM HHTErpane | I'eoMeTpuuecKUil CMBICII ONPEIeIEHHOT0 HHTErpaia
KaK IJIOIIa 1 [TpakTdeckoe 3aHsTHE
KPUBOJMHEHHOW Tpanenuu
Tema 8. 5 Pemenue 3amau. | Coneprkanue yueOHOro Matepuana
[TepBoobOpasnas ¢pynkuun, | [MepBooOpasuas dynkuuu. [IpaBuina HaxoxkaeHus HepBooOpa3HbiX. Ee mpuMeHeHue 1
ee MpUMEHEHHE. KonTponbHas paboTa
Paznen 9. Ctenenn n 20 OK 01, OK 02,
kopHu. CTenHas, OK 03, OK 04,
dpyHkuus OK 05, OK 07
Tema 9. 1 Crenennas Copneprkanne ydeOHOro MaTepuana 5




(byHKIHMsA, ee CBOWCTBA.

T[ToHsATHE KOPHS N-0f CTETIeHH N3 AeHCTBUTENBHOTO urcia. OyHKImH y = /X ux
cBoiicTBa 1 rpaduku. CBolicTBa KOpHs N-0if crenenu. [IpeoGpazoBanue
UPPALMOHATILHBIX BBIPAKECHUH.

HpaKTI/I‘IeCKOG 3aHATUC

Tema 9.2 IIpeoOpazoBanne | ConeprkaHue ydeOHOro Marepuasa 5
BBIPAKEHUM C KOPHAMHU N- [Ipeobpa3oBaHye HppaLMOHAIBHBIX BBIPAKEHUH.
Ol cTeneHu [IpakTuueckoe 3aHATHE
Tema 9. 3 CBoiicTBa Cogepxanue yueOHOro MaTepuasa 4
CTEIIEHU C PalMOHANBHEIM | [loHsTHE CTeTeHn ¢ panMOHAIBHBIM MOKa3zaTeseM. CTerneHHble (PYHKIUHN, UX CBOWCTBA U
U IEUCTBUTEIbHBIM rpaduku
[IOKa3aTesIMHU. [IpakTuueckoe 3aHATHE
Tema 9. 4 Pemienue Cogepxanue yueOHOro Marepuasa 5
HppaLMOHAIBHBIX PaBHOCWIIBHOCTD HpPAaLIMOHANIBHBIX YpaBHEHUNH. MeTonbl ux penieHus. Pemenue
YPaBHEHUI U HEPABEHCTB UPPALMOHATIFHBIX YPaBHEHUI U HEPABEHCTB

[TpakTHueckoe 3aHsATHE.
Tema 9. 5 Crenenu u Cojnepkanne ydeOHOro Marepuana 1
kopHH. CTeneHHas Omnpenenenue creneHHoN GyHKUMU. Vcronp30BaHue ee CBOMCTB MPU peLIeHUN
byHKIUSA YpaBHEHUU U HEPABEHCTB

KontposnbHas pabora
Paznen 10 21
IHoxkazarenbHas pyHKIUA
Tema 10. 1 [TokazatensHass | ConepkaHue yueOHOro MaTepuaa 6
(GyHKIUS, €e CBOMCTBA. CreneHb ¢ IPOU3BOJIBHBIM JIEHCTBUTENBHBIM OKa3aTesieM. Onpeenenue

noka3areibHON (QYHKIUH ee CBOICTBa U rpaduk. 3HAKOMCTBO € IPUMEHEHUEM

nokaszareiabHON QyHKIuH. Perenne nokazaTenbHbIX ypaBHEHUH (QyHKIIMOHAIBHO-

rpaduuecKuM METOJIOM.

[IpakTuueckoe 3aHATHE.
Tema 10. 2 Pemenne Copneprkanne yaeOHOro MaTeprana 5

[Toka3zaTenbHBIX ypaBHEHHUS
1 HEPAaBEHCTBA

Pewrenne nokasarenbHbIX ypaBHEHUN METOIOM YPaBHUBAHUs I10KA3aTENEH, METOIOM
BBEJICHHUS] HOBOM IIepeMeHHOM, QyHKIHOHATbHO-TpaduueckuM MeToioM. Pemenne




IMOKAa3aTCJIbHbIX HCPABCHCTB.

HpaKTI/I‘ICCKOC 3aHATHUC

Tema 10. 3 Cuctemsl Copepxanne yueOHOro Marepuasa 4
NOKa3aTeIbHBIX ypaBHEHHUH | PenieHue cucteM mokasaTeiabHbIX YpaBHEHHN
Tema 10. 4 Pemenue 3amau. | Conepkanue ydeOHOTO MaTepuaia
[TokazarenbHast PyHKIHS Pemenuie nmokazareabHbIX YpaBHEHH METOIOM YpaBHUBAHUS MTOKa3aTeIe U METOJOM
BBEJCHUsI HOBOM NIEpEMEHHOM. Penienre noka3aresibHbIX HEPABEHCTB
[TpakTHueckoe 3aHsATHe 4
KonrposbHas pabora 1
Paznen 11. Jlorapudmbl. 20
Jlorapudpmuueckasn
bynxuus
Tema 11. 1 Jlorapudm Cojnepkanue y4eOHOro Marepuana 4
yucna. [lecaTuuHslil u Jlorapudm yucina. JlecaSTHIHBIA U HATYPATBHBIN JIOTapu(MBI, YUCIIO €
HATypanbHbIA JorapuMel, | [IpakTHYECKOE 3aHATHE
YHCIIO €
Tema 11. 2 Jlorapupm Coneprkanue yueOHOro MaTepuaa 3
yucna. CBoiicTBa CsoticTBa norapudmon. Oneparus JjorapuMupoBaHus
norapupmoB [TpakTHyeckoe 3aHsATHE
Tema 11.3 Cogneprkanne y4eOHOro Marepuana 3
Jlorapudpmuueckas Jlorapugmuueckasi pyHKIUs, €e CBOUCTBA U TpadUK.
GyHKIHs, €€ CBOWCTBA U [IpakTHyecKoe 3aHsATHE
rpaduk.
Tema 11.4 Pemenue Coneprkanue yueOHOro MaTepuana 3
JorapupMHUUECKUX

YpPaBHEHUI U HEPABEHCTB

[Tonsitne norapudmuyueckoro ypasHeHus. Ornepars moTeHIupoBadus. Tpyu OCHOBHBIX
METO/Ia peIIeHH s ToOTapu(PMUUECKUX YpaBHEHUH; QyHKIIMOHATBHO-TpaUuecKuii, METON
MOTEHIIMPOBAHMS, METO]T BBEICHHsI HOBOM nepeMeHHou. Jlorapudmudeckue
HEpPABEHCTBA.

[IpakTHueckoe 3aHsTHE




Tema 11. 5 Cucremst Copepxanne yueOHOro Marepuasa 3
JorapupMUUECKUX AJNropuTM peleHHs CUCTEMb] ypaBHEHHH. PaBHOCHMIIBHOCTB JIorapu(pMuyecKux
YpaBHEHUU YPAaBHEHUI U HEPABEHCTB
[TpakTHyeckoe 3aHsTHE
Tema 11. 6 Pemenue 3amau. | Conepkanue ydeOHOTO MaTepuaia
Jlorapugmsi. Jlorapudmuueckas pynkius. Perienus npocteidmumx gorapupMHUUECKUX ypaBHEHUN
Jlorapugmuueckas [TpakTHueckoe 3aHsATHE 3
GyHKIHsA KonrponbHas pabora 1
Pa3nen 12. MHosKkecTBA. 20 OK 01, OK 02,
DJIeMEeHTBI TEOPUH OK 03, OK 04,
MHOKECTB OK 05, OK 07
Tema 12. 1 MHoOX)ecTBa Cojnepkanne ydeOHOro Marepuana 5
[Tonstue MuoxkectBa. IlonmMHOokecTBO. Oneparuy ¢ MHOXKECTBAMHU
[IpakTHueckoe 3aHsTHe
Tema 12. 2 Onepanuu ¢ Cojnepkanne ydeOHOro Marepuana 5
MHOKECTBaMHU Onepanyu ¢ MHOKecTBaMH. Pelienue npukiIaaHbIxX 3a1a4y
[IpakTHueckoe 3aHsaTHE
Tema 12. 3 I'padst CopneprkaHue yueOHOro MaTepuaa 5
[Tousitue rpad, AepeBo, LUKI rpad Ha MIIOCKOCTU
[TpakTHyeckoe 3aHsTHE
Tema 12. 4 Pemenue 3anau. | Conepkanue yueOHOro MaTepuaa 4
MHokecTBa, rpadsl U UX Onepanuu ¢ MHOXkecTBamMH. ONrcaHue peanbHbIX CUTYAlUi ¢ TOMOIIbIO MHOXKECTB.
IIpUMEHEHHE [TpumeHeHue TpadoB K peLISHUIO 3a1a4
[IpakTHueckoe 3aHsaTHe
Paszgen 13. DaeMeHTBI 20 OK 01, OK 02,
KOMOUHATOPUKH OK 03, OK 04,
CTATUCTHKHU U TEOPHH OK 05, OK 07
BEpPOSATHOCTEM
Tema 13. 1 OcHOBHBIE Coneprxanue yueOHOro MaTepuaia 5

IIOHATHUHN KOM6I/IHaTOpI/IKI/I

HCpCCTaHOBKH, PaSMCIICHHU A, COYCTAHUS

[TpakTHueckoe 3aHsTHE




Temal3. 2 CoOnITHE,

Conepkanue yueOHOro MaTepraia

BEPOSITHOCTb COOBITHS. CoBMecTHBIE M HECOBMECTHBIE COOBITHSL. TeopeMbl 0 BEpPOATHOCTH CyMMbI COOBITHH. 4
CrnoxeHue 1 yMHOKEHUE YciioBHast BEpOSATHOCTh. 3aBHCUMBIEC M HE3aBHUCUMBIE COOBITHS. TeopeMbl 0 BEpOATHOCTH
BEPOATHOCTEU IPOMU3BEACHUS COOBITHI
[TpakTrueckoe 3aHsATHE
Tema 13. 3 BepositHocts B | Conieprkanue y4eOHOTO MaTepuaia 4
npo¢ecCHOHATIBHBIX OTHOCHUTENBHAS YaCTOTA COOBITHS, CBOMCTBA €€ ycToiunBoCcTH. CTaTUCTUYECKOE
3a1auax onpezeneHue BeposiTHocTU. O1ieHKa BEpOSITHOCTU COOBITHUS
[TpakTHueckoe 3aHsATHE
Tewma 13. 4 TuckperHas Cojnepkanne ydeOHOro Marepuana 3
CllyyaiiHas BEJIUYMHA, Bunpl ciyuaiineix BenuuuH. OnpeneneHue TMCKPEeTHON Cly4aiiHON BeIMYUHBI. 3aKOH
3aKOH €€ pacIlpeaeiICHUs pacnpeneseHuss AMCKPETHOM ciydyallHOW Beau4rHbl. E€ uncioBble XapaKTEpUCTUKH.
[IpakTHueckoe 3aHsaTHe
Tema 13. 5 3apgauun Cogepxanue yueOHOro MaTrepuasa 3
MaTeMaTUUECKOU Bapuanunonnsiit psig. [lonuron gactot u ructorpamma. CTaTUCTUYECKHE
CTaTUCTUKH XapaKTEPUCTHKH psiia HAaOIr01aeMbIX JTaHHBIX
[IpakTHueckoe 3aHsaTHe
Tema 13. 6 Pemenune 3anau. | ConepkaHue yueOHOro MaTepuaa 1
DeMEeHTHI TEOPUH Bunsl coObITHI, BEpOATHOCTH COOBITHI. ClIO’KEHHE M YMHOXKEHHE BEPOSITHOCTEH.
BEPOATHOCTEN U JluckpetHas ciayvaiiHast BeIMUMHA, 3aKOH €€ pacipeieleHns. 3aladl MaTeMaTH4eCKOn
MaTeMaTH4eCKOn CTaTHCTHKH.
CTaTUCTUKH KonTponbHas pabota
Pa3zpnen 14. YpaBHeHnus u 20 OK 01, OK 02,
HEepPaBEeHCTBA OK 03, OK 04,
Tema 14. 1 Copneprkanue yueOHOro MaTepuasa OK 05, OK 07
PaBHOCHIIBHOCTB PaBHOCHIIBHOCTE ypaBHEHUH U HEpaBeHCTB. OnpeneneHnsa. OCHOBHBIE TEOPEMBI
YPaBHEHHUI U HEPABEHCTB. PaBHOCHJIBHBIX II€peXo/jax B ypaBHEHUs M HepaBeHCTBaX. OOIIMe METO/Ibl peIIeHus 4

OO0mme MEeTOIBI perIeHUs

YpaBHEHHUM: IEPEX0/1 OT paBEHCTBA (PYHKIMH K PAaBEHCTBY apryMEHTOB ISt
MOHOTOHHBIX (DYHKIIMA, METOJT pa3JIOKEHHUs HA MHOXKUTEIIN, METO/] BBEIEHUSI HOBOU
NepPEeMEHHO, PyHKIMOHAIbHO-TpadUUEeCKHI METOJ




HpaKTI/I‘IeCKOG 3aHATUC

Tema 14. 2 I'paduyeckuii Cojeprkanne y4eOHOro Matepuaa 3
METO/]I PELICHUS OO011re METOIbI peIIeHUs] HEPAaBEHCTB: TIEPeXo/1 OT CPAaBHEHUS 3HAUCHHH (DYHKIIMU K
ypaBHEHUIA, HEPABEHCTB CPaBHEHMIO 3HAYEHUN apTryMEHTOB JJIi MOHOTOHHBIX (DYHKLUN, METOJ UHTEPBAJIOB,
¢byHkunonanpHO-Tpaduueckuii Meto. ['paduueckuii MeTo1 peleHns: ypaBHEHUH 1
HEPABEHCTB.
[IpakTuueckoe 3aHATHE
Tewma 14. 3 YpaBHeHus u Cojnepkanne ydeOHOro Marepuana 3
HEPAaBEHCTBA C MOJyJIEM Omnpenenenne moayns. PackpeiTe Moy o omnpenenenuto. [Ipocreiiiime ypaBHeHUs
Y HEpaBeHCTBa ¢ MoAyJeM. [IpuMeHeHne paBHOCUIIbHBIX IEPEXO0/I0B B OMPEITIEHHBIX
TUIAX YPABHEHUN U MHTEPBAJIOB C MOJYyJIEM
[IpakTrueckoe 3aHsTHE
Tewma 14. 4 YpaBHeHus u Cogepxanue yueOHOro Marepuasa 3
HEPAaBEHCTBA ¢ apaMeTpoM | 3HaKOMCTBO ¢ napamerpoM . [Ipocrelinine ypaBHEHMsI U HEPABEHCTBA C IAPAMETPOM
[TpakTHueckoe 3aHsATHe
Tema 14. 5 CocraBnenne u | Coneprkanue yueOHOro Marepuaia 3
pelieHne Pemenne TecToBbIX 33124 IPO(EeCCHOHATIBHOTO COAEPIKAHMUS
npoeCCHOHANBHBIX 3a1a4 | [IpakTHYECKOE 3aHATHE
C TIOMOIIIbIO YPaBHEHUS U
HEpaBEHCTBA
Tema 14. 6 Pemenne 3agau. | Coneprkanue yueOHOro Matepuana 4
VYpaBHenus v HepaBeHCTBa | OOLIMe METOBI peIIeHUs] YpaBHEHUI. Y paBHEHUs U HEPAaBEHCTBA C MOAYJIEM U €
apaMeTpoM.
[TpakTHyeckoe 3aHsTHE
IIpomexyTounas arrectauus (Ik3amMeH) 8

Bcero:
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3. YCJIOBUS PEAJIM3ALIUM ITPOI'PAMMbI YUYEBHOM JIUCLIVITINHBI

3.1. las peanu3anuu mporpaMMbl JUCHHUILJIMHBI JOJIKHBI ObITH MPETYCMOTPEHBI
cJeAyouue crneuraabHble OMEIeHUs:
Peanuzanus nporpaMMbl y4eOHOM TUCIUILTUHBI IPEANoNaraeT Halnyre yueOHoro kabuHera
«Kabuner maTematuku u uHPopMaTHKu», KabuHeT 11 camocTosTenbHOM paboTsl, KoMnbroTepHbIii
kiacc Ne315
[lepeueHb OCHOBHOTO 00OPYIOBaHUS:
Cron yuenndeckuii - 15 mir.
Cryn nans npenojiaBarens - 1 mr.
Cron ans npenojiaBarens - 1 mr.
Cxambs yueHndeckas - 37 miT.
MenoBas yueHndeckas 10cka - | mr.
KoMmbroTep ¢ BO3MOKHOCTBIO MOAKIIOUEHUS K ceTh "MHTepHeT" 1 00ecrieueHreM JI0CTyIa B
3JIEKTPOHHYI0 HH(POPMAITMOHHO-00pa30BaTeIbHYIO Cpeay opranu3auu - 10 mrT.
Ilepeuens npocpammnozo obecneuenus:
OnepanuonHas cucrema Microsoft Windows XP SP3 - ceprudukaT noyItHHOCTH Ha CHCTEMHBIX
650kax (6eccpodHO)
Onepannonnas cuctema «Anbt O0pazoBanuey - ymneH3us NeAAO.0071.00
Kaspersky Endpoint Security misousneca — Ctanmaptabiii Russian Edition
CorelIDRAW Graphics Suite X3 - 3046674 ot 4.10.2007 (6eccpouno)
Adobe Photoshop CS3 - ceprudukxar NeCE07100355 ot 15.10.2007 (6eccpouno)
1C:Ilpennpusrtue 8 - per.Homep 8922830 (6eccpouHo)
IBMSPSSStatistics 20 — nunersuonnoe gorosop Ne20120615-1 ot 15.06.2012 r. (6eccpouHo)
Adobe Reader XI(11.0.08)
3.2. UndopmanmonHoe odecrieyeHne peaaTu3amun NporpamMmmbl

3.2.1. OcHOBHBIE T€YATHBIE H3AHUS

1. MaremaTuka: anredpa U Havajga MaTeMaTHYECKOTO aHan3a, TeoMeTpus. Anredpa u
Hayaja MatemMatudeckoro aHanuza. 10-11 kmaccel : yueOHUK Ui 0011e00pazoBaT. opraHu3anui
: 6a3oBbIi U yrayonenublil yposuu / [IIILA. Anumos u nip. M. : [Ipocsemnienue, 2023

2. MaremaTuka: anreOpa U Hayajla MaTeMaTHYECKOro aHanu3a, reomerpus. ['eomerpus.
10-11 xmaccer : yueOHUK 17151 0011e00pa3oBaT. opranu3anuii : 0a30BbIN U yIiayOIEHHBINH YPOBHU /
[JI.C. AranacsH u 1p.]. M. : IIpocsemenue, 2023. 255 c.

3. Maremaruka. BepositHocTh 1 ctatuctuka : 10-if kimacc : 0a30BBIA M yriyOJIEHHBIH
ypoBHH: yueOHoe mocobue / E. A. bynumosuu, B. A. BynsrueB. — Mocksa : IIpocsemenue,
2023. — 223, [1] c. : mm.

4. Marematuka. BepostHocTh M cratHcTuka : 11-if kiacc : 0a30BbI U yriyOnEéHHBIN
ypoBHH: yueOHOoe mocooue / E. A. bynumosuu, B. A. BynsiueB. — Mocksa : [Ipocsenienue,

2023. — 223, [1] c. : nm.

3.2.2. JlonoJTHUTEIbHbI€ HCTOYHUKH

1. Anrebpa m Hayala MaTeMaTHYECKOro aHaim3a. JlumakThdyeckne MaTepHalibl K
yuebnuky 0. M. Komsruna u np. 10 knacc: yue6.mocodue 11t o0ieoopa3zoBar. opraHu3aimi:
6a3oBbIit U yrayonennslii ypouu / [M.U. [llaGynun, M. B. TkaueBa, H.E. ®emoposa, O.H.
Ho6poga]. - 6-e uza. — M.: [Ipocsemienue, 2018.

2. Anrebpa W Hayala MaTeMaTHYECKOTO aHaim3a. JlumakThdyeckue MaTepHalibl K
yuebnuky 0. M. Komsruna u np. 11 knacc: yue6.mocodue st o0ieodpa3zoBar. opraHu3aimi:
0a3oBbIif 1 yriyonennslit yposau / [M.U. [labynun, M. B. Tkauesa, H.E. ®denoposa u mp.]. - 3-
e u3j., nopad. — M.: [Ipocsemenue, 2018.

3. Teomerpus. J[lumaktmueckume wmatepuanbl. 10 kimacc: yde0.mocoOue  aiis
o0mieoOpa3oBar. opranuszanuii: 6a3osbiil 1 yriayouenusiii yposau/ b.I'. 3uB. — 14-e uzn. — M.:
ITpocsemenue, 2018.



4. T'eomerpus.

JnnakTudeckue

Marepuasibl. 11 knacc:

y4eb.mocobue st

o0mieoOpa3oBar. opranuszanuii: 6a3oBsiil 1 yrinyouenusid yposau/ b.I'. 3uB. — 14-e uzn. — M.:

IIpocsemenue, 2018.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJINHbI

4.1 KoHTpoJb M OLEHKA pe3yJbTaTOB OCBOCHUS 00IIe00pa30BaTeIbHON JIUCIUIUIMHBI
pPacKpbhIBAIOTCA Yepe3 AUCIUILTHHAPHBIC Pe3yJIbTaThl, HAMPABICHHBIE HA ()OPMUPOBAHHUE OOIIHX
1 Ipo(eCCUOHATBHBIX KOMITETESHITUH 110 pa3jiesiaM ¥ TeMaM COJICp)KaHus y4eOHOro MaTepuraa.

Oobmasi/mpodeccuoHanbHas
KOMIIeTeHI[UA

Pa3znen/Tema

Tun oleHOYHBIX MepPONPUSTHS

OK 01. BeiOupats crocoObl
pelieHHs 3ama4
npodeCcCHOHAILHON
NESITEIbHOCTH TIPUMEHHUTEIIBHO
K pa3JIMYHbIM KOHTEKCTaM

P1, Temsr 1.1 - 1.3
P2, Temsr 2.1 - 2.5

P 3, Temsr 3.1, 3.2

P4 Temrr4.1-4.11

P 6, Temsr 6.1- 6. 10
P7, Temb1 7.1 -7.5

P 8, Temsr 8.1 —8.5
P9, Temb1 9.1 — 9.5

P 10, Temsr 10.1 — 10.4
P11, Temer 11.1 —-11.6
P12, Temsr 12.1 —12.4
P 13, Temsr 13.1 —13.6
P 14, Temsr 14.1 — 14.6

OK 02. Hcnone3oBars | P 1, Temsr 1.1 - 1.3
COBpPEMEHHbIE cpeactsa | P 2, Temsr 2.1 - 2.5
MIOMCKa, aHajau3a u|P3, Temsr 3.1, 3.2
uHTeprperauuu  uHpopmanuy, | P 4 Temsr 4.1 - 4. 11
" uHpopmanuonssie | P 6, Temsr 6.1- 6. 10
TEXHOJIOTHH JJig BbINoJHEHHS | P 7, Temer 7.1 - 7.5
3a/1a4 npodeccuonanshoii | P 8, Temsr 8.1 — 8. 5
EeATENLHOCTH P9, Tembr 9.1 — 9.5
P 10, Temsr 10.1 — 10.4
P11, Temer 11.1 —11.6
P12, Temer 12.1 —12.4
P 13, Temsr 13.1 —13.6
P 14, Temur 14.1 — 14.6
OK 03. [IlmanupoBatrp u |P 1, Temsr 1.1 - 1.3
peanu3oBbBaTh  coOcTBeHHOE | P 2, Temsbr 2.1 - 2.5
npodecCuoHaATbHOE u | P3, Temn 3.1, 3.2
JUYHOCTHOE pasButue, | P 4 Temp1 4.1 - 4. 11
peIPUHUMATEIBCKY IO P 6, Temsr 6.1- 6. 10
JIeSITeIIbHOCTD B|P7 Temr1 7.1 -7.5
npodeccuoHanbHOM coepe, | P 8, Temsr 8.1 —8.5
HCIIONB30BaTh  3HaHusa 1o | P9, Temsr 9.1 — 9.5
¢unancoBorr rTpamotHoctn B | P 10, Temsr 10.1 — 10.4
pa3IM4YHBIX xu3HeHHbIX | P 11, Temsr 11.1 —11.6

CUTyanusax

P12, Temsr 12.1 —12.4

— YCTHBIM U MUCBMEHHBIN OIPOC
— Koutponbnas pabota
— MareMaTu4ecKuil JMKTaHT

[IpomexxyTouHas arrecrauus
(3K3aMeH)




P 13, Temsr 13.1 —13.6
P 14, Temur 14.1 —14.6

OK 04. DddexTuBHO
B3aMMOJICHCTBOBATh U pabOTaTh
B KOJUICKTHBE U KOMaH/Ie

P1,Temer 1.1 - 1.3
P2, Temn1 2.1 -2.5

P 3, Temnr 3.1, 3.2

P4 Temr14.1-4.11

P 6, Temnr 6.1- 6. 10
P7,Tempr 7.1 -7.5
P8, Temsr 8.1 — 8.5
P9, Temsr 9.1 —9.5

P 10, Temsr 10.1 —10.4
P11, Temer 11.1 —11.6
P12, Temnr 12.1 —12.4
P 13, Temsr 13.1 —13.6
P 14, Temrr 14.1 —14.6

OK 05. OcymiecTBIATh YCTHYIO
u MUCEMEHHYIO
KOMMYHHUKAIUIO Ha
roCyAapCTBEHHOM S3BIKE
Poccuiickoit  @enepauun €
y4eTOM 0COOEHHOCTEH
COIIMAIBHOTO M KYJBTYPHOTO
KOHTEKCTa

P1, Temsr 1.1 - 1.3
P2, Temrsr 2.1 - 2.5

P 3, Temsr 3.1, 3.2

P4 Temsr 4.1 -4.11

P 6, Tems! 6.1- 6. 10
P7, Temb1 7.1 -7.5

P 8, Temsr 8.1 —8.5
P9, Temb1 9.1 — 9.5

P 10, Temsr 10.1 — 10.4
P11, Temer 11.1 —11.6
P12, Temsr 12.1 —12.4
P 13, Temsr 13.1 —13.6
P 14, Temsr 14.1 — 14.6

OK 07. CopneiictBoBath | P 1, Temsr 1.1 - 1.3
COXpaHEHUIO okpyxarorred | P 2, Temsr 2.1 - 2.5
cpensl, pecypcocOepexkenuto, | P 3, Temsr 3.1, 3.2
MIPUMEHSTh 3HaHUS 00 | P4 Temr1 4.1 -4.11
W3MCHCHUU kimmara, | P 6, Temsr 6.1- 6. 10
MPUHIIMIIBI oepexnuBoro | P 7, Temst 7.1 - 7.5
IIPOU3BO/JICTBA, s¢¢extusHo | P 8, Temsr 8.1 —8. 5

JIEUCTBOBATh B YPE3BBIYANHBIX
CUTYyaLUsIX

P9, Temsr 9.1 —9.5

P 10, Temsr 10.1 — 10.4
P11, Temsr 11.1 —11.6
P12, Temsr 12.1 —12.4
P 13, Temsr 13.1 — 13.6
P 14, Temnr 14.1 — 14.6

4.2 IlpoMe:xxyTOYHAsI aTTECTALUS MO JUCHHUILJIMHE
Bonpocsl pis1 3k3aMeHa
1. Marematnka B HayKe, TEXHHKE, JKOHOMHUKE, HWH(MOPMAIMOHHBIX TEXHOJIOTUAX U
MIPaKTUYECKON NEATEIbHOCTH.
2. llensie u panuoHanbHbIe yncia. JelicTBuTenbHbIE yucna. [IpulnrmkeHHbIe BEIYACICHHUS.
KommnekcHble uncia.



ok w

10.
11.

12.
13.

14.
15.
16.
17.

18.
19.

20.

21.
22.
23.
24.
25.
26.

27.

28.

29.

30.

KopHu HaTypasibHOM CTENEHU U3 YUCia U UX CBOMCTBA.

CreneHnu ¢ palMoHaIbHBIMU [TOKA3aTENSIMU, UX CBOMCTBA.

Crenenu ¢ ACUCTBUTEIBHBIMM IOKa3aTesiMU. CBOKCTBA CTENEHU C JEHCTBUTEIIbBHBIM
IIOKa3aTEJIEM.

Jlorapugm. Jlorapudm uncna. OcHOBHOE Jorapu(pMU4ecKoe TOXKAECTBO. JlecATHUHBIE U
HaTypayibHble Jorapudmbl. [IpaBuna nedictBuii ¢ nmorapudmamu. [lepexon Kk HOBOMY
OCHOBAHHUIO.

[IpeoOpa3oBanue anredpanmueckux BblpakeHuil. [IpeoOpa3zoBaHue parOHAIBHBIX,
UpPpaLMOHATIBHBIX CTEIIEHHBIX, T0KA3aTEIbHbIX U JIOTapU(PMUUECKUX BBIPAKECHUN.
Haxoxxnenne 3HadeHunit toraprudma o npou3BoILHOMY OCHOBaHMIO. [lepexon oT ogHoro
OCHOBaHHUA K Ipyromy. Beluncinenue u cpaBHeHue jorapudmos. JlorapudpmupoBanue u
IOTEHLIUPOBAHUE BBIPAKECHUM.

[TpubnnKeHHbIe BEIYUCICHHS U PELICHUS IIPUKIIAIHBIX 3a/1a4.

Pemenune norapupMuieckux ypaBHEHHM.

Panunannas wmepa yria. BpamarensHoe pasuwxkeHue. CHHyC, KOCHHYC, TaHI€HC U
KOTaHI'€HC YHCIIA.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA

@opmynsl  npusBencHuss. Dopmyinbsl  cnoxkeHus. Popmynsl  yaBoeHHs Dopmylisl
IIOJIOBUHHOTO yTJIa.

[TpeoOpa3zoBanyus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHUIN

[IpeoOpa3oBaHue CyMMbl TPUTOHOMETpPUUYECKMX (YHKIHMA B NpoU3BENCHHE U
IPOU3BENIEHUS B CyMMYy. BblpakeHue TpUTOHOMETPUYECKHX (YHKLIUN uyepe3 TaHI€HC
IIOJIOBUHHOT'O apryMEHTA.

TpuronomeTpruyeckrue ypaBHEHUSI 1 HEPABEHCTBA

[Tpocreiiine TpuroHomMeTpuueckue ypaBHeHus. [Ipocreiinine TpUTOHOMETPUYECKUE
HEPaBEHCTBA.

OOpatHble TpUroHoMeTpuyeckre QyHKIMHU. APKCUHYC, apKKOCHHYC, apKTaHIeHC.
Oyuknuu. OOnacTb ONpeAeneHUuss W MHOXKECTBO 3HaueHui; rpaduk QyHKUuUH,
nocTpoeHue rpaguKoB GyHKIMHA, 3aJaHHBIX PAa3IMYHBIMU CIIOCOOAMHU.

CpoiictBa (yHkuMu. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OIPAHUYEHHOCTD,
nepuoIMYHOCTb. [IpoMexyTKu Bo3pacTaHusi U yObIBaHHUs, HauOoJblee U HaMEHbIIee
3HaueHus, TOYKM  JKcTpemyMa. ['papumueckas  uHTeprperauus.  [Ipumepst
(YHKIHMOHAJIBHBIX 3aBUCUMOCTEH B pealIbHBIX Mpolieccax U sBICHUAX. Apudmernueckue
onepauu  Haa ¢yHkuusasmu. Crnoxnas ¢yHkuus (kommnosunusi). Ilonstue o
HENPEPbIBHOCTH (DYHKIHH.

O6parsbie pyHkimu. O61acTh ONpeneneHus u 00JacTh 3HAaYeHU 00paTHON (DYHKITHH.
I'padux oO6paTHOI QyHKIUH.

CrenenHble, MOKa3aTeNbHbIE, Jorapudpmuueckre

U tpuronomerpuueckue GyHkiun. O6paTHble TPUTOHOMETpHUECKUE (PYHKITUH
Ornpenenennst GyHKIUN, UX CBOMCTBA U rpadUKH.

[TpeoOpaszoBanus rpadukoB. [lapamienbHbIi nepeHOC, CUMMETPHUST OTHOCUTEIBHO OCel
KOOpJMHAT U CUMMETpPHsI OTHOCUTEILHO Hayalla KOOPJAUHAT, CHMMETPHSI OTHOCUTEIBHO
IPSIMOM Y = X, pacTsyKEHUE U CKATHE BJIOJIb OCEl KOOPIMHAT.

IMocnenoBarenpHOCTH. CIOCOOBI 3aJaHNSI U CBOMCTBA YMCIIOBBIX IOCJIEA0BATEIHLHOCTEMN.
[TonsiTve 0 mpezesne Nocae10BaTENIbLHOCTH.

CymecTBoBaHHE  IIpeAesla  MOHOTOHHOM — OrpaHMYEHHOM  MOCIENOBATENIBHOCTH.
CymmupoBanue mociefoBaTenbHocTe. beckoHeuHo yObIBaromasi reoMerpuyeckast
MIPOTPECCHS U €€ CYMMA.

[TpousBonHas. IlonsaTHe 0 Mpon3BOAHON (YHKIMHU, €€ TeOMETPUUECKU U (HU3HUecKuii
CMBICIL.

VYpaBHeHUe KacaTelbHON K TpaduKy QyHKIHH.



31.

32.

33.

34.

35.

36.

37.

38.
39.

40.

41.

42.

43.
44,

45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

60.
61.

[Tpon3BogHBIE CyMMBI, Pa3HOCTH, IPOU3BEAECHUS, 4YacTHbIC. IIpomM3BOIHBIE OCHOBHBIX
AIIEMEHTAPHBIX (QYHKIUHA.

[IpumeHeHne nNpPOU3BOAHOM K HCCIENOBaHMIO (YHKIMHA M IOCTPOCHHIO TIPaUKOB.
[Tpon3BoHBIE 00OpAaTHON (PYHKIMU M KOMIIO3ULIUH (DYHKITHH.

[Tpumeprl MCIONB30BaHUA IPOU3BOJHOW [UIA HAXOXKICHUS HAWIYyYIIEro PEUICHHs B
IPUKIIAIHBIX 3a7a4ax.

Btopas mnpousBomHas, ee reomMeTpuueckuidi M (uU3MYECKUd cMbIca. HaxoxneHue
CKOpOCTH JIJIsl TIpoLiecca, 3a1aHHOT0 (hOpMyJIol U rpauKoMm.

[TepBooOpazHas u HHTErpasl.

IIpuMeHeHHe ONpeNeeHHOr0 MHTErpana Uil HaXOXKACHUS IUIOIAAU KPUBOJIMHEUHOU
tpanenuu. Popmyna Hprorona—JleiiOnuna. Ilpumepbl npUMEHEHUs HWHTErpaja B
(du3uKe U reoOMeTpun.

PanmonaneHble, NppallnOHAIBHBIC, TOKA3aTEIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS U
CHUCTEMBI.

PaBHOCWIIBHOCTB ypaBHEHMI, HEPABEHCTB, CUCTEM.

OcHoBHbIE TpHUEMbl HMX pelieHus (pas3loKeHWEe Ha MHOXKUTENH, BBEJIEHUE HOBBIX
HEHU3BECTHBIX, 10ICTAHOBKA, TpapUuecKuil MeTox).

PannonanbHble,  HppalMOHAIBHBIC,  IIOKA3aTEIbHBIE W MPUCOHOMEMPUUECKUe
HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX PELLEHUS.

Hcnonp30Banue CBOWCTB M TpaduKoB (PyHKIUI MPH pEHICHUH YPaBHEHUN U HEPAaBEHCTB.
Meton uHTEpBaJIOB. 300pa)keHHWE HAa KOOPAMHATHON IUIOCKOCTM MHOXECTBA pEILEHUI
YpaBHEHUH U HEPABEHCTB C JIByMsl IEPEMEHHBIMHU U UX CHCTEM.

[IpuMeHeHHEe MaTeMaTUYECKUX METONOB JUISl PEIICHHs COIEP)KATENbHBIX 3a1ad U3
Pa3IUYHbIX 00JaCTe HAyKU U MPAKTUKU.

HuTepnperanys pe3ysbraTa, y4eT peaJbHbIX OTPAaHUYEHU.

OnemeHThl KOMOMHATOPUKU. OCHOBHBIC TOHATHS KOMOWMHATOPWKH. aJaddl Ha IOJACYET
qucila pa3MELEHUH, IEPECTAHOBOK, COUYETAHUM.

Pemenune 3amau Ha mnepebop BapuanToB. Pdopmyna Ounoma Hreiorona. CBoiicTBa
OMHOMHMHANBHBIX K03 dunmenton. Tpeyronpuuk [ackans.

DneMeHThl Teopur BeposiTHOcTe. CoObITHE, BEPOSTHOCTH COOBITHS, CIOXKCHHE U
YMHOKEHUE BEPOSTHOCTEN.

[TonsiTve 0 HE3aBUCUMOCTHU COOBITHH.

JluckpeTHas ciaydaiiHasi BEIMUMHA, 3aKOH €€ PacIpeleIcHHUs.

HucnoBsle XapaKTEPUCTHKUA JUCKPETHOM CllydaiiHOM BesnuuHbl. lloHATHE O 3akoHe
OOJIBIINX YHCEIL.

[IpencraBienue naHHBIX (TaOIUIBI, JUArpaMMbl, rpaduKu), TeHepalibHas COBOKYITHOCTD,
BBIOOpKa, cpesiHee apupMeTHIecKoe, MeaHaHa.

B3aumHoe pacnonoxeHue IByX MpsIMBbIX B IpocTpaHcTBe. IlapamienbHocTs nmpsiMON U
IJIOCKOCTH.

[TapannensHOCTH IOCKOCTEN. [lepneHIuKyIIPHOCTh TPSMOM U INIOCKOCTH.
[TepieHauKyIsIp M HAKJIOHHAS.

Yron Mexay npsiMoil ¥ IMII0CKOCThIO. JIByrpaHHBbIi yroi.

VYron mexay miockocTsaMu. [lepnenauKyIspHOCT ABYX MIOCKOCTEH.

['eomeTpuyeckue mpeoOpa3oBaHUs MPOCTPAHCTBA: MAPAIICIBbHBIN MEPEHOC, CUMMETPHS
OTHOCHUTEJIBHO INIOCKOCTH.

[TapannensHoe mpoektupoBanue. [lmomans oproroHambHON Tpoekmuu. M3o0paxkeHue
IPOCTPAHCTBEHHBIX (PUTYD.

Bepmmnsl, peOpa, rpanu MHOrorpanHuka. Pazseptka. MHororpansusie yriibl. Beimykiibie
MHoOrorpaHHuku. Teopema Diinepa.

[Tpusma. IIpsimas u HaknoHHas npusma. [IpaBunbnas npusma. [lapannenenunen. KyoO.
IMupamupa. [IpaBriibHas nupamuaa. Y ceyenHas nupamuaa. Terpasap.

Cummetpuu B KyOe, B mapajiesiennuIesie, B Ipu3Me U MUpaMuje.
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Ceuenus Ky0a, IpU3Mbl U TUPAMUJIBL.

[IpencraBnenne O MPaBWIBHBIX MHOTOTPpAaHHUKAX (TeTparape, KybOe, OKTajape,
JOJIEKadIPe U UKOCAdIPe).

Hunuuap u koHyc. YceueHHbI KoHyc. OcHOBaHUE, BbICOTa, OOKOBask MOBEPXHOCTb,
oOpa3yromiasi, pazBepTka. OceBble CEUeHUs U CEUCHUS, MapalIeIbHbIE OCHOBAHHUIO.

[ap u chepa, ux ceuenus. KacarenpHas TNIOCKOCTH K cepe.

O0nem u ero usmepenue. HTerpanbHas popmMyna oobema.

®opmynel 00beMa KyOa, MPSMOYTOJIBHOTO MMapalliesienuIea, MPU3Mbl, LAIUHAPA.
®opmysiel 00beMa MupamMuibl 1 KoHyca. opmysisl ionaay noBepxXHoCcTed HWIHHIpA U
KoHyca. @opMyIibl 0ObeMa 1apa u Iiomaan chepsl.

[Tono6ue Ten. OTHOIIEHUS TIJIOMIAEH TOBEPXHOCTEH M 00BEMOB TTOTOOHBIX TEI.
[IpssmoyronbHast (mekapToBa) cHUCTeMa KOOpAMHAT B mpocTtpaHcTBe. Dopmyna
paccTOosSTHUSL MEX]Ty IByMsI TOUKaMu. Y paBHEHUs chepbl, IIIOCKOCTU U IPSIMOH.

BexTopel. Moaynbs BekTopa. PaBeHCTBO BekTOpoB. CIll0)KEHHE BEKTOPOB. Y MHOMKEHUE
BEKTOpa Ha 4yucio. Pa3noxkeHue BeKTOpa IO HANpaBICHUSM. YTOJI MEXIY ABYyMS
BekTopamu. [Ipoekmuss Bektopa Ha ock. Koopaunatel BekTopa. CramsipHOe
MIPOU3BEJICHUE BEKTOPOB.

Hcnonbp3oBanne KOOPAMHAT U BEKTOPOB IMPHU PEIICHUM MATEeMATHUYECKUX U MPUKIIATHBIX
3azay.



