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1. MACIIOPT PABOYEM INPOT'PAMMBI YUEBHOM JJUCHUTLTAHBI
MATEMATHKA

1.1. IMosicHUTEJBbHAS 3ANUCKA:

[IporpamMma oO6mieoOpa3oBaTenbHON y4eOHON aucuuIUIHA «MaTemaThkay
npeaHa3HaYeHa JJIs1 H3yYeHUs MaTeMaTHKH B TPO(eCCHOHABHBIX 00pa30BaTeIbHBIX
opranmzanusx CIIO, peanusyromux 00pa30BaTeNbHYI0 NIPOrPAMMY CPEIHETO
obmero oOpa3oBaHUs B IpelelaX OCBOEHHS OCHOBHOW TMpo¢eCCHOHATHHOU
obpazoBarensHoil mporpammbel OIl CIIO IITICC3 na 06a3e OCHOBHOTO 0OIIETO
oOpa3oBaHMsI MPU MOATOTOBKE CIIELUATINCTOB CPEIHETO 3BEHA.

[Iporpamma  pa3paboraHa Ha  ocHoBe  llpumepHoil  mporpammsl
00111e00pa30BaTeIbHOM y4eOHOM JACHUTUINHBI «MaremMaTuka TUTSt
npodeccuoHanbHbIX 00pa3oBaTeIbHBIX opranu3anuii, TpedoBanuii ®I'OC cpennero
oO1iero 00pa3oBaHusl, MPEIBSIBISIEMBIX K CTPYKTYpE, COJCPKaHHUIO U pe3yJibTaTaM
OCBOCHMsSI  yuyeOHOM  guciuiuimHel — «Marematuka», B  COOTBETCTBUU  C
PekoMeHmanusiMu MO OpraHU3AlMK TOJIYYEHUsI CpeAHero oOluiero oOpa3oBaHUs B
mpenesiax OCBOEHHUs 00pa3oBaTENIbHBIX MPOTPaMM CpPEIHEro MpodhecCHOHATHLHOTO
oOpa3zoBaHus Ha 0a3e OCHOBHOIO OOIIero oOpa3oBaHUsI C Y4eTOM TpeOOBaHUM
dbenepalibHbIX TOCYAApCTBEHHBIX O0pa30BaTEIbHBIX CTAHAAPTOB M MOJIy4aeMOU
CIEUAIBHOCTH CPEIHETO po¢eCCHOHATLHOTO 0o0pa3zoBaHuUs (muceMo
JlenaprameHTa rocyapCTBEHHOW MOJUTUKH B cepe MOATOTOBKM pabOurX KaJpoB U
JATIO MunoOpuayku Poccum ot 17.03.2015 Ne 06-259), ¢ yuérom IIpumepHoii
OCHOBHOM  00pa3oBaTeIbHOM MpPOrpamMMbl  CpeIHero oflmiero o00pa3oBaHus,
0JI00peHHOI penieHreM (eaeparbHOr0 y4eOHO-METOAMYECKOTO OOBEIUHEHUSIIO
oO1emy 06pazoBanuio (mpotTokosi oT 28 uroHs 2016 r.Ne 2/16-3).

Conepxanue mporpamMmbl  «MartemaTuka» HampaBlIeHO Ha JIOCTHKEHUE
CIEIYIOIINX 1eJIe:

* oOecneueHre CHOPMHUPOBAHHOCTH TPEACTABICHUM O  COIMAJBHBIX,
KyJbTYPHBIX U UCTOPUUYECKHX (DAKTOpAX CTAHOBIICHUS MAaTEMATHUKHU;

* oOecrnieueHre CHOPMUPOBAHHOCTU JIOTHUECKOTO, aJTOPUTMUYECKOTO H
MaTEeMaTU4YECKOTO MBIIIICHUS,

 obOecrieueHre cPOPMUPOBAHHOCTH YMEHHUN TMPUMEHSThH MOTYYCHHBIC 3HAHUS
TIPY PEIICHUH PA3TMYHbBIX 3a/1a9;

» obecrieueHue chOpMUPOBAHHOCTH MPEACTABICHUN O MaTeMaTUKE KaK 4acTu
0OIIeYeIOBEYECKON KYJIbTYpPhl, YHHBEPCAJIBHOM S3BIKE HAYKH, ITO3BOJISIONIEM
OIMCHIBATh M U3y4YaTh PCATbHBIC MTPOIIECCHI U SBJICHUS.

B mporpammy BKJIIOYEHO cOAEprKaHWE, HAMpaBIICHHOS HAa (DOPMHUPOBAHHE Yy
CTYJICHTOB KOMIIETCHIINM, HEOOXOMUMBIX s kKadecTBeHHoro ocBoenus OII CIIO
[MIICC3 na 6a3e 0OCHOBHOTO O0IIET0 00Opa3oBaHUs C MOJIYYCHHEM CPEIHETO OOIIEeTOo
oOpa3oBaHUs.

[Iporpamma  MOXET  HMCIHOJIB30BaThCS  APYTUMH  MPOQPECCHOHATBHBIMU
o0pa30BaTeIbLHBIMU OPTaHU3AINSAMH, PEATH3YIOIIMMHU 00pa30BaTEIbHYIO0 IPOTPAMMY



cpenHero oo6mero odpazoBanus B npenenax ocBoeHust ocHoBHou OIT CITO IITICC3
Ha 0aze OCHOBHOTO 00I11IeT0 00pa3oBaHUs.

1.2. O6mas xapakTepucTUKA y4e00il TMCUMIINHBI:

Marematuka SIBJIAETCS byHIaMeHTaIbHON o011eo0pazoBaTebHON
JUCHUIUIMHOM  CO  CJIOXKUBIIUMCST YCTOMYMBBIM  COJEPKaHMEM M OOIIMMHU
TpeOOBAHUSIMU K MOATOTOBKE CTYICHTOB.

[Ipu ocBoenun cneuuanbHocteil CIIO conuanbHO-3KOHOMUYECKOTO MPOoduIs
npodeccruonanbHOTO 00pa30BaHUs MaTeMaTHUKa M3ydaeTcs Ooiiee yriyOJeHHO, Kak
npodriibHas y4deOHas NUCHMIUIMHA, YYHUTHIBAIOMIAS CIENU(PUKY OCBAaUBAEMBIX
CIIELIMAJILHOCTEM.

DTO BBIpAXAETCS B COACPKAHUU OOyUCHHS, KOJTMYECTBE YacCOB, BBIACIISIEMBIX
Ha W3YYCHHUE OTIEIBHBIX TEM IIPOTPAMMBI, TJIYOMHE WX OCBOCHHUS CTYACHTAMH,
o0beMe W  XapakTepe TMPaKTHYECKUX  3aHATHH, BHIAX  BHEAYJIUTOPHOU
CaMOCTOATENLHOM pabOThI CTYICHTOB.

OO0mue 1enu u3ydeHUs: MaTeMaTUKH TPATUIIMOHHO PEANM3YIOTCS B YEThIPEX
HaIpaBJICHUIX:

1) obiiee mpeacTaBieHre 00 UIEIX U METOJIaX MAaTEMATUKH,

2) UHTEIUIEKTyaJIbHOE Pa3BUTHE;

3) oBiasieHre HEOOXOAUMBIMU KOHKPETHBIMU 3HAHUSIMUA U YMEHUSIMU;

4) BocnUTaTEIHLHOE BO3/ICHCTBUE.

[Tpodunuzanus 1eneit MaTeMaTU4ecKoro oopa3oBaHus OTPaXKaeTCs Ha BHIOOpE
MIPUOPUTETOB B OPTaHMW3aIlUN YUEeOHOW MEATEILHOCTH CTYACHTOB. /[ conmanbHO-
PKOHOMHUYECKOTO MNpodpuias  npodeccHOHaIbHOTO 00pa3oBaHUsl BBIOOP ILENel
CMEMIaeTCs B MparMaTHYECKOM HAIpPaBJICHUH, MPETYCMATPUBAIOIIEM YCHJICHUE U
pacIIMpeHne MPUKIATHOTO XapaKTepa W3YYCHHUS MaTEMaTHKH, MPEUMYIICCTBEHHOM
OpHEHTAIINY Ha aITOPUTMHYCCKHUI CTHIIb TO3HABATCIIBHON JCATEIBHOCTH.

N3yuenne maremaTviku Kak mpoduiabHON 001eo0pa3oBaTenbHON yaeOHOMH
JTUCIUTUIMHBI, YYUTHIBAIOIIEH CIeIM(UKY OCBAaUBAEMbBIX CTY/ICHTAMHU CIICIIMATIbHOCTH
CIIO, obecnieunBaeTcs:

* BBIOOPOM Pa3IUYHBIX MOIX0I0B K BBEJICHUIO OCHOBHBIX TIOHSITHIA;

*bOpMUPOBAHHEM  CHCTEMBI  Y4eOHBIX  3aJlaHWK, 0O0CCIECYNBAIOIIUX
7 (HEKTUBHOE OCYIIECTBICHNE BEIOPAHHBIX I1EJIEBBIX YCTAHOBOK;

* o0orareHueM CIeKTpa CTUJIeH yu4eOHOM MeITeTbHOCTH 3a CUET COTJIACOBAHUS
C BEAYITUMU JCATETBHOCTHBIMU XapaKTEPUCTHKAMHU BEIOPAHHON CICITHATBHOCTH.

[IpodunbHas cocTaBisomas OTpakaeTcs B TPeOOBaHUSIX K IOJATOTOBKE
oOy4Jarommxcs B 4acTH:

e OO0meH CHUCTEMBbI 3HAHUH: COJACpIKATEIBHBIC TPUMEPHI HCIIOIb30BAHMUS
MaTEeMaTHYECKHUX UACH M METOJOB B IPO(ECCHOHATILHOM eI TEILHOCTH;

* YMCHHH: pa3Inyue B YPOBHE TpPEOOBaHUH K CIOKHOCTH TPUMEHSIEMBIX
JITOPUTMOB;

* TPAKTUYECKOTO WCIOIb30BAaHUS TNPUOOPETCHHBIX 3HAHUW W YMEHHIA:
WHIUBUIYyAIbHOTO YYEOHOTO OIbITa B TOCTPOSHWHM MAaTEMAaTHUYECKHX MOJEIEH,
BBITIOJTHEHUN UCCTIEA0BATEIICKUX MMPOCKTOB.



Takum  oOpa3om, peanuzanust coAepX aHUs  Y4eOHOH  AMCUUILIMHBI
OPUEHTHPYET Ha MPHOPUTETHYIO POJb MPOIECCYATBHBIX XapaKTEPUCTUK YIEeOHOM
paboThI, 3aBUCAMIMX OT MNPOPHIsT MPOPECCHOHATHHOTO O0pa30BaHUS, MOTYICHHS
OTbITa WCIONB30BAHMSI MATEMAaTUKH B COJEPXKATENBHBIX M TMPOPECCHOHATHHO
3HAYUMBIX CUTYAIUAX 10 CPABHEHUIO C (DOPMAITLHO-YPOBHEBBIMH PE3yIbTaTUBHBIMU
XapaKTePUCTHKAMH OO0YUICHHUS.

Copepxanrie y4eOHOW JMCHMIUIMHBI pa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMH COJICP)KAaTEIbHBIMU JIMHUSAMU OOyUYEHHUsT MaTeMaTHKe: O YHCIax;
M3Yy4YEHHE HOBBIX U 0000IIEHNE paHEee U3YUEHHBIX Onepaluil (BO3BEJECHUE B CTEIICHbD,
U3BJICUCHUE KOpHS, JIOrapu(pMUPOBaHUE, CHHYC, KOCHHYC, TAHT€HC, KOTAHTCHC H
oOpaTHBIC K HHM), M3yYCHHE HOBBIX BHJOB YHCJIOBBIX BBIPAKCHHA U (POpMyIT;
COBEPIIICHCTBOBAHWE IMPAKTUYECKUX HABBIKOB M BBIYHUCIUTEIBHONW KYJIBTYPHI,
paciMpeHne U COBEPIICHCTBOBAHHUE alredpandeckoro ammapara, chopMupoBaHHOTO
B OCHOBHOI IITKOJIE, M €T0 MPUMEHEHNE K PEIICHUI0 MAaTEeMAaTUYECKUX U MPUKIIAIHBIX
3aj1ay;

* TEOPETHKO-(PYHKIIMOHAIbHAS JIMHUS, BKJIIOYAIONIAs CUCTEMaTU3alUI0 MU
pacuIMpeHne CBelIeHU O (YHKIMSIX, COBEPIICHCTBOBaHHE rpadUUYECKUX YMEHHI;
3HAKOMCTBO C OCHOBHBIMH HJIEIMU W METOJIaMM MAaTeMaTUYeCKOro aHajau3a B
oO0beMe, TMO3BOJIAIONIEM HCCIAEAOBaTh dJEMEHTapHble (QYHKIIMM U peliarh
MpOCTEUIne TeOMETpUIecKue, (PU3NUECKUE U IPyTre MPUKIIAIHbIC 3a/1a4K;

* JHWHHUS YpaBHEHWH ¥ HEPABEHCTB, OCHOBAaHHAs Ha TMOCTPOCHUU U
UCCIICIOBAaHNH MaTEMaTHYECKUX MOJIENIeH, TMepeceKaromascs ¢ anredpandeckoil u
TEOPETUKO-QYHKIIMOHATBHONH  JIMHUSMHA W BKJIIOYAIOIIas ~ pa3BUTHE |
COBEpIIICHCTBOBAHNWE TEXHUKM aireOpandeckux NpeoOpa3oBaHUil ISl pEIICHUs
ypaBHEHUH, HEPABEHCTB M cHCTeM; (opMHpOBaHME CHOCOOHOCTH CTPOUTH U
UCCIIEIOBATh MPOCTEHIINEe MaTeMaTHYeCKWe MOJCIH TPHU PEIICHUH MPUKIATHBIX
3a/1a4, 3a71a4 U3 CMEXXHBIX U CTICIIMAIbHBIX TUCIUTIINH;

* reoMeTpuueckas JIMHUS, BKJIIOYAIONAs HArJISAIHbIE TMPEICTAaBICHUS O
MPOCTPAHCTBEHHBIX (PUTYpax W U3y4YEHHE MX CBONCTB, (DOPMHPOBAHUE U PA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpaXXEHHUs,  pa3BUTHE  CHOCOOOB  I€OMETPUYECKHX
U3MEPEHU, KOOPJIMHATHOTO U BEKTOPHOTO METOJIOB /I PEIICHHS] MAaTeMaTHYECKUX
Y TIPUKJIQHBIX 33134,

* CTOXACTHYECKas JIMHUSI, OCHOBaHHAsI Ha Pa3BUTHUU KOMOMHATOPHBIX YMEHHH,
MPEJICTABICHUNA O BEPOSTHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSIX OKPY)KArOIIETOo
MUpa.

B TemaTmdeckumx IUTaHax TPOTpaMMbl yUeOHBI MaTepual TpPECTaBJICH B
dbopMe depemyromerocss pa3BepTHIBAHUS OCHOBHBIX COACPKATENBHBIX JIMHUHN
(aireOpamyeckoil, TEOpeTUKO-(QYHKIIMOHAIBHOM, ypaBHEHUM W  HEPaBEHCTB,
r€OMETPUYECKOM, CTOXAaCTUYECKOM), YTO TIO3BOJIIET THOKO UCIIOIb30BaTh UX
pPacrloyIO)KeHHE ¥ B3aMMOCBSI3b, COCTaBIATH pabOuMii KaJCHIAPHBIA TIUIaH, TIO-
pa3zHOMy uepeAys ydeOHble Tembl (TJIaBbl y4eOHHKA), YUYUTHIBaS MPOPUIH
npodeccuonansHoro obpaszoBanusi, cneuuduxky  crneunanbHoctu CIIO, royOuny
U3yYEHHs MaTepuana, ypoBEHb MOATOTOBKH CTYIEHTOB MO mpeamery. M3ydenue
oOmieoOpazoBarenbHON  y4eOHON  TUCIUIUIMHBI — «Marematnka»  3aBepiiaeTcs
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MOJIBEICHNEM HTOTOB B (popMe 3K3aMeHa B paMKaxX MPOMEKYTOYHOHM aTTecTanuu
cTyneHToB B mpouecce ocBoeHuss ocHoBHOM OII CIIO IITICC3 ¢ momyuyeHuem
CpeaHero oo1ero oopa3oBaHusl.

1.3. MecTo y4eOHOI JMCHUIJIMHBI B Y4eOHOM ILJIaHe:

VYyebnas aucummuinHa «MareMaTtukay ABISETCS y4EeOHBIM MPEIMETOM
oOs3aTenbHONM TpenMeTHOM obnactu «Martematuka u  uHpopmarukay DI'OC
CpeaHero oo1iero oopa3oBaHuUsl.

VyeOHas UCHUIIIINHA «MaremaTuka BXOJUT B IUKIT
«O01eo0bpa3zoBaTenbHas noAroroBkay yueOnoro rmiana [IICC3 1o
cnequanbHocT  CIIO  44.02.02 IlpenonaBaHve B HadyalbHBIX Kilaccax Ha 0ase
OCHOBHOT'O 00111eT0 00pa30oBaHUsI.

1.4. JluvyHOCTHBIE, MeTanmpeaMeTHbIE U TMpeAMeTHbIe Pe3yJbTaThl
OCBOCHUSA Y4eOHOU AMCIHUIIIUHBI:

OcBoeHnue coaepkanusi yueOHON MUCHUIUIMHBI «MaremaTuka» obecrnednBaeT
JIOCTUKEHUE CTYJEHTAMU CIECAYIOIINX Pe3yibmamaos:

* IUYHOCHHDBIX:

-c)OPMUPOBAHHOCTh TMPEACTABICHUN O MaTreMaTHKe KakK YHUBEpPCAIbHOM
A3bIKE HAYKH, CPEACTBE MOJECIUPOBAHUA SBJICHUN M MPOLECCOB, UAESIX WU METOAAX
MaTEeMaTUKH;

-IIOHMMAaHNE 3HAYMMOCTH MAaTEMATHKHU JJII HAy4HO-TEXHUYECKOTO IMporpecca,
c(hOpMUPOBAHHOCTh OTHOIICHUS K MaTEMaTUKE KaK K 4YacTh OOIleueTI0BEeYeCKOM
KYJbTYpbl 4Y€pe3 3HAKOMCTBO C HCTOPHEH pa3BUTHUS MaTEMAaTHUKHU, DBOJIOIUCH
MaTEeMaTHUYCCKUX UCH;

-pa3BUTHE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXKEHUS,
AITOPUTMUYECKON KYJIbTYphbl, KDUTUYHOCTH MBIIIJIEHUS HA YPOBHE, HEOOXOIUMOM
Ju1st Oyayiient npodecCuoHanbHOM MeATeIbHOCTH, ISl MPOJOJKEHUS] 00pa30BaHUs U
camMmo00pa3oBaHus;

-OBJIaJICHUE MATEeMAaTHUYECKUMHU 3HAHUAMH W YMEHHUSIMHU, HEOOXOJIUMBIMH B
MOBCEIHEBHOM KW3HU, ISl OCBOEHUSI CMEXHBIX €CTECTBEHHO-HAYUYHBIX JUCHHUILUIMH U
JUCIUTUINH MPOQPECCUOHAIIBHOTO IUKJIIA, JJIS MOJy4YeHus oOpa3oBaHUs B 00JaCTsX,
HEe TPeOYIONUX YIIIyOJICHHOW MaTeMaTUYeCKON TOITOTOBKH;

-TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHHUIO,
Ha TMPOTSHKEHUM BCEH JKU3HU; CO3HATEIbHOE OTHOIIEHHWE K HENPEPHIBHOMY
00pa3oBaHUI0 KaK YCJIOBHUIO YCIEIIHOW MpodecCHoHaTbHOH U OOIIECTBEHHOM
JeATEeIIbHOCTH;

-TOTOBHOCTb U CIIOCOOHOCTh K  CaMOCTOSITEIbHOW  TBOPYECKOM U
OTBETCTBEHHOU JESTEIHLHOCTH;

-TOTOBHOCTh K KOJUIEKTHBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
oOpazoBaTeILHOM, 00IIECTBEHHO MOJIE3HON, YI4eOHO-UCCIEA0BATEIBCKOM, MPOSKTHOM
U IPYTHUX BUJIAX NESITCIbHOCTH;

-OTHOIICHHE K TPO(HEeCCUOHATBFHOM IeATeTFHOCTH KaK BO3MOYKHOCTH y4acTHUS B
pEIICHNH  JIMYHBIX, OOINECTBEHHBIX, TOCYJAAPCTBEHHBIX, OOIICHAITMOHAIBHBIX
npobiieM;

* MemanpeomMemHuix:



-YyMEHHE CaMOCTOSITEJIbHO OINPEAENATh LeId ACSITENbHOCTH W COCTABIIATH
IUIAHbl  JIESITEIBHOCTH; CaMOCTOSITENIbHO  OCYIIECTBISATh, KOHTPOJHMPOBATH H
KOPPEKTUPOBATh JIEATEIIBHOCTh; HCIOJIb30BATh BCE BO3MOXHBIE PECYPCHl JIA
JOCTHKEHUSI TIOCTABJICHHBIX 1IeJIel W peaiu3alliy MJIaHOB ACSTeNIbHOCTH; BHIOUPATH
YCIEUIHBIE CTPATErNU B PA3JINYHBIX CUTYAIUSX;

-yMEHUE TMPOAYKTHUBHO OOIIATECA M B3aMMOJIEUCTBOBATH B  IpoIlecce
COBMECTHOM AEATEIbHOCTH, YYUTHIBATH MO3UIINHU JPYTUX YYACTHUKOB JIESITENBHOCTH,
3¢ eKTUBHO pa3pemarb KOH(PIUKTHL,

-BlIaJICHE HABbIKAMHU TI03HABATENBHOW, Y4YeOHO-MCCIIEOBATEIbCKON U
IPOEKTHOM JEsITeNbHOCTH, HAaBBIKAMU pa3pelieHus MpodieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY IOMCKY METOJOB PEHICHHS MPAaKTHYECKUX 3a]ad,
NPUMEHEHUIO PA3IMYHBIX METOJIOB MTO3HAHNUS;

-TOTOBHOCTb U CIIOCOOHOCTH K  CaMOCTOATEJIIbHOM  HMH(POPMAIMOHHO-
IIO3HABATEJIbHOM JEATEIbHOCTH, BKJIIOUas YMEHHE OPUEHTHUPOBATHCS B PA3IMYHBIX
UCTOYHUKAX HMHPOpMAlUM, KPUTUYECKH OLEHUBaTh M  HMHTEPIPETUPOBATH
uH(pOpMaIMIO, TOTYYaEeMYIO U3 Pa3IMYHbIX HCTOUHUKOB;

-BJIaJICHUE SI3BIKOBBIMU CPEACTBAMU: YMEHUE SICHO, JIOTUYHO U TOYHO M3JIaraTh

CBOIO TOYKY 3PEHMs, HCIIOJIb30BATh aJICKBATHBIC SA3BIKOBBIE CPEJICTBA;

-BJIaJICHUE HaBbIKaMH  IO3HABATEJIbHOM  peQuieKCMM Kak  OCO3HaHUS
COBEpPIIAEMBIX JEHCTBUA UM MBICIUTENBHBIX IPOLECCOB, HX pE3ylbTaTOB U
OCHOBAHM, TPaHUI] CBOErO 3HAHUS M HE3HAHMS, HOBBIX MO3HABATENBHBIX 33Ja4 U
CPEIICTB JIJIsl UX JOCTHXKEHHS;

-11eJIEYCTPEMIICHHOCTh B TIOMCKAaX W MPHUHATUU pEUIEHUH, COOOPa3uTEIbHOCTD
U MHTYULHUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEJCTABICHUN; CHOCOOHOCTH
BOCIIPUHUMATh KPacoTy U TapMOHUIO MUPA;

* NPeOMeEemHbIX:

-c(pOpMHPOBAHHOCTh MPEJICTAaBICHUM O MaTeMaThKe Kak 4YacTh MHUPOBOM
KyJbTYpbl 1 MECT€ MaTEMaTHUKH B COBPEMEHHOW LUBUIM3ALUH, CIIOCO0AX OMHCAHUS
SIBJICHUM peajbHOr0 MUPA HA MATEMATHYECKOM SI3BIKE;

-c(pOpMHUPOBAHHOCTh MPEJCTABICHUNH O MaTEeMaTHMYECKUX TMOHATHSAX Kak
BOKHEUIIMX MAaT€MATHYECKUX MOJEIAX, IO3BOJSIIOIIMX OINKCHIBATH W HM3y4aTh
pa3Hble MPOLECCHl W SIBICHUS; MOHHMAaHHME BO3MOYKHOCTH aKCHOMAaTHYECKOIrO
MOCTPOEHUSI MaTEMATUYECKUX TEOPUA;

-BJIaJICHUE METOJIaMU JO0Ka3aTeIbCTB M aJTOPUTMOB pEILIEHUS, YMEHHUE UX
MPUMEHSTh, TPOBOJUTH J0KAa3aTEIbHbIE PACCYKICHUS B XOJI€ pELICHUs 3a/1ay;

-BJIaJICHAE  CTaHAAPTHBIMU  TMpPUEMaMH  PEIICHHs  pPAlUMOHAIbHBIX U
UPPpALMOHATBHBIX, TOKA3aTENbHbBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHUN U
HEPaBEHCTB, X CUCTEM; UCIOJIb30BAaHUE TOTOBBIX KOMIBIOTEPHBIX MPOrpPaMM, B TOM
yycie JUIsl MOMCKA MyTH pElIeHUS W WUIIOCTPAlMU PEIICHUS YpaBHEHUH W
HEPABEHCTB;

-c(hopMHUPOBAHHOCTH IIPEICTABICHUM 00 OCHOBHBIX HNOHATHUSX
MaTEMaTUYECKOr0 aHaJIM3a U UX CBOMCTBAaX, BJIAaJICHHE YMEHHEM XapaKTepU30BaTh
noBesneHue (QYyHKIUHN, UCTIOIb30BaHUE MOTYUCHHBIX 3HAHUH AJI OMMCAHUS U aHaJIN3a
peanbHbIX 3aBUCUMOCTEN;



-BJIaJICHNE€ OCHOBHBIMHM TMOHATHUAMH O IUIOCKMX W IPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUrypax, UX OCHOBHBIX CBOMCTBAX; C(HOPMHUPOBAHHOCTH YMEHUS
pacrno3HaBaTh reoMeTpudecKrue GUrypbl Ha YepTekax, MOJCISAX U B PEaIbHOM MUDE;
MPUMEHEHUE M3YUYEHHBIX CBOMCTB I€OMETPUUYECKUX (PUryp u Hopmys JUisl pelieHHs
reOMETPUYECKUX 33/1a4 U 33/1a4 C IPAKTUYECKUM COJICPKAHUEM;

-c)OPMUPOBAHHOCTH MPEACTABICHUN O TMpolleccax M SBJICHUSIX, HUMEIOLIUX
BEPOSITHOCTHBIA  XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pEabHOM
MUPE,0CHOBHBIX MOHATHUAX 3JIEMEHTAPHON TEOPUHU BEPOATHOCTEH; YMEHHI HAXOIUTh
U OLICHMBAaTh BEPOSTHOCTH HACTYIUIEHUS COOBITUHA B MPOCTEHIIMX MPAKTHYECKUX
CUTYallUsIX 1 OCHOBHBIE XapaKTEPUCTUKH CIIyYaHBIX BEIUYHH;

-BJIaJICHAE HAaBBIKAMHM MCIOJb30BAHMUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM
IIPU pELICHUU 3a]1a4.

1.4. Pexomenayemoe KOJMYECTBO YACOB HAa OCBOCHHE IPOrPaMMbI
TUCHUIIHHBI:
MaKCHUMaJIbHOW y4eOHOM Harpy3ku oOyuatomierocst 234 yac., B TOM YHUCIIE:
00s3aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaronierocsi 156 yacos,
B T.4.:
pakTUYecKrue paboThl B KOJIMUECTBE /2 dac.

2. CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCIUILIUHBI
2.1. O0bem yuyeOHOM JUCHMINIMHBI U BHAbI Y4e0HO padoThI

Bup yueOHoI padoThI Oovem uacos
MaxkcumanbHasi ydeOHasi HArpy3Ka (Bcero) 234
O0s13aTesibHAsi ayIMTOPHasi yueOHasi HAarpy3Ka (Bcero) 156

B TOM 4HUCJIC:.

71a00paTOPHBIE 3aHATUS -

MPAKTUYECKUE 3aHSITUS 72
KOHTPOJIbHBIE pa0OTHI
CamocrosiTeibHas padboTa 74
B T.4. IOATOTOBKA pedepaToB, MPE3CHTAIINNA 74
KoHcynpranuu 4

Wrorosas arrecrauus B opMe IK3ameHa




2.2. TemaTH4ecKHii IUIAH U colepKaHMe Y4eOHO TUCHUILUIHHBI «MaTeMaTHKay

YpoBeHb
HaumenoBanue pasgenoB | Copaep:kanne yueOHOro MarepuaJia, JadopaTopHbie U IPaKkTHYeCcKUe padoThl, caMocTosiTesibHast | O0beM
U TeM padora o0y4aromuxcs, KypcoBas padoT (IIpoeKT) qacop | PO
1 2 3 4
BBeaenue 2
Tema. MaremaTuxa - Conep:kanue 2
YHUBEPCAIbHBIN SA3bIK 1 Nneu n meToabl MaTeMaTHKHU
HayKH, CPEJICTBO MareMaTHKa B HayKe, TEXHUKE, SKOHOMUKE, HH(HOPMALIMOHHBIX TEXHOJOTHAX U MPAKTHUECKON 1
MOJIEJIMPOBAHUS SIBJICHUN U NEeSATEIbHOCTH. 2
IIPOLIECCOB.
Pa3nen 1. Anredopa 100
Tewma 1.1. PazButune Conep:xaHue 12
HOHSITUSL O YUCITIE 1 Henable u pannoHa bHbIE YN CIA 2
MHOXecTBO pallMOHAIBHBIX yncell. beckoHeuHas fecsiTuyHast nepuoandeckas qpoos.
[IpencraBieHue paroHaIbLHOTO YKCIIa B BUJE OECKOHEUHOH 1€CATUYHON NEPUOIUYECKOM 1poou
1 Ha00OPOT.
2 HeiictBuTtenbHble yncia. [Ipubdanxénnnie Bprauciaenus. [Ipuoanxénnoe 3Hauenue
BCJIMYHMHBI U MOTPEIIHOCTH NPUOTHKEHU I
Wppanmonansublie yncia. Moaymb aelicTBuTenbHOro yncina. [IpubnnxéHHble BEIYUCIEHUS C 3
IOMOUIBIO KaJIbKYJISATOPA.
3 KommiekcHble yncia
Pemenue kBagpaTHBIX ypaBHEHUI C OTPULIATENBHBIM IUCKPUMUHAHTOM.
[TonsiTHe KOMITIIEKCHOTO yucia. JlefcTBUs HaJl KOMIJIEKCHBIMU YMCJIaMH, 3alIMCaHHBIMU B
anreOpandecKoi popme.
4 IIpumeHeHNe KOMILTIEKCHBIX YK e
Pemenne kBaapaTHBIX YpaBHEHHUI C OTPULIATENIBHBIM IUCKPUMHUHAHTOM.
IIpakTnyeckue 3aHATHS 4
1 [TpuGnuxEHHbBIE BEIYUCICHUS
2 [TpuGnuxEHHbBIE BEIYUCICHUS
Tewma 1.2. Kopuu, crenienn, | Coaepskanue 26
norapupMbl 1 Kopuu u crenenn 2

KopHu HaTypanpHOHN CTENEHU U3 YUCIIAa U UX CBOMCTBA. CTENEHN C pallMOHAIBHBIM [TOKA3aTEIEM U
ux cBoiictBa. CTENneHu ¢ JeCTBUTEIbHBIMU MTOKa3aTesiMU. CBOMCTBA CTENEHHU C




ﬂCﬁCTBHTCHBHBIM IIOKa3aTcJICM

2 Jlorapugm 6
Jlorapudm uncia. OCHOBHOE JOrapu(pMHUUECKOE TOKAECTBO. JlecATUUHBIE U HATYpaJIbHbIE
norapudmsl. [IpaBuina neiictuii ¢ morapudmamu. [lepexon K HOBOMY OCHOBaHHIO.
3 IIpeoOpa3oBanue ajredOpanyecknux BbIpasKeHH i
[IpeoOpazoBanue parOHAIBHBIX, HPPAIIMOHAIBHBIX CTEIICHHBIX, TOKA3aTEbHBIX U
JOrapu(pMHUUECKUX BbIPAKEHUIH.
IIpakTHyecKue 3aHATHS 20
1 IIpeoOpa3oBaHue paloOHaJIbHBIX, HPPALIMOHAJIBHBIX aIredpanyecKuX BbIpaKEeHU
2 Beluncnenue u cpaBHeHUE KOpHEW. BolnonHeHne pacyéToB ¢ paJuKaJIaMH.
3 Haxoxaenue 3HaueHuil joraprdma 1o npou3BoJIbHOMY OCHOBAHHMIO.
4 Haxoxxaenue 3HaueHuil jorapudma 1o npou3BoIbHOMY OCHOBAHUIO
5 Pemenue nppannoHanbHbIX ypaBHeHH. HaxoxieHre 3HaUeHUI CTENEHEN ¢ palliOHATIbHBIMU
nokazaresnsiMi. CpaBHEHUE CTENEeHEN
6 Pemenue nppannoHanbHbix ypaBHeHH. HaxoxxieHne 3HaueHU CTENEHEN ¢ pallMOHaIbHBIMU
nokazaresnsiMu. CpaBHEHUE CTENEeHEN
7 Pemenue nppannoHanbHbix ypaBHeHH. HaxoxxieHne 3HaueHU CTENEHEN ¢ pallMOHaIbHBIMU
nokazaressiMu. CpaBHEHUE CTeNeHeN
8 [lepexon OT 0AHOTO OCHOBaHUS K Apyromy. Beruncinenue u cpaBHeHue gorapru@mos.
9 Pemenue norapudgmuueckux ypasHeHui. [IpubnmkEHHbIE BBIYMCIEHUS U PELIEHUE TPUKIIaIHbIX
3a/1a4
10 | Pemenne nokaszatenpHBIX ypaBHEHUH. PenieHne nmpukiaHbIX 3a1ad.
Tema 1.3. OcHOBBI Conep:xaHue 32
TPUTOHOMETPUU 1 BBeneHue 0OCHOBHBIX OHATHIH TPUTOHOMETPHHU
Panuannast Mepa yria. BpamarenbHoe 1BUKEHUE.
2 Tpuronomerpuueckue GyHKIUH
CuHHyC, KOCUHYC, TAHT€HC M1 KOTaHI'€HC YHCIIA.
3 OcHoBHBbIE IPe0Opa3oBaHUs ¢ TPUTOHOMETPUYECKMMH BbIPAKEHUSAMU
OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA, (POPMYJIBI IPUBEICHUSI. 12
4 OOpaTHbIe TPUTOHOMETPUYECKHE PYHKIIUM
APpKCHHYC, apKKOCHUHYC, apKTaHI€HC
3) OcHoBHbIE (hopMYJIbI TPUTOHOMETPHH

OcHOBHbBIE TPUTOHOMETPUYECKHUE TOXKAECTBA, (OopMyIibl MpuBeaeHUsI. CUHYC, KOCUHYC M TaHT'€HC
CYMMBI M pa3HOCTH JIBYX yrioB. CHHYC M KOCHHYC IBOMHOrO yria. @opMyJibl IOJOBUHHOTO YIJIa.
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[IpeoOpazoBanre CyMMBbI TPUTOHOMETPUYECKUX (PYHKIMN B TPOU3BEICHUE U POU3BEACHHUS B
cyMMy. BelpakeHue TpUroHoMeTpruuecKux (GYHKIHIA Yepe3 TAHTCHC MOJOBUHHOTO apryMEHTa

Tpuronomerpnyeckne ypapHeHHsl HEPABEHCTBA
IIpocreiine TpUroHOMeTpru4ecKue ypasHeHus. [Ipocreimme TpuroHOMETpUYECKrEe HEPABEHCTBA.

IIpakTHyeckue 3aHATH

20

PajnaHHbIl METO U3MEPEHUS YITIOB BPAILICHU U CBSI3b C IPaJlyCHON MEPOU

OCHOBHBIE TPUTOHOMCECTPHUYCCKHC TOXKACCTBA

DopMyJIbl CIOKEHHS, YABOCHUS

ITpeoOpa3oBanue CyMMBbl TPUTOHOMETPUYECKUX (DYHKIIHI B TPOU3BEACHUE

[Ipeo6paszoBaHue Mpon3BeIeHNs TPUTOHOMETPUUYECKUX PYHKIININ B CyMMY

[Ipocreiimme TPUroHOMETPUYECKNE YPABHEHUS

[Ipocreiiime TpUroHOMETpUYECKUE YPaBHEHUS

[Ipocreiimme TPUroHOMETPUYECKAE HEPABEHCTBA

OO |N|O|OID|IWIN -

[Ipocreiinme TpUroHOMETpUUYECKHE HEPABEHCTBA

[EEN
o

ApKCUHYC, apKKOCHHYC, ADKTaHT€HC

Tewma 1.4.®yHKUIAN, UX
CBOMCTBA U IpauKu

Cone

JKAHUC

20

DOyHKIUA
OO6uacTh ornpeneneHuss 1 MHOXKECTBO 3HaueHui pynkuuu. ['papuk ¢pynxun. [loctpoenue
rpaduKoB (PYHKIMH, 3aJaHHBIX Pa3IMYHBIMU CIIOCOOAMHU

CpoiicTBa QpyHKIUHN

MOHOTOHHOCTB, YETHOCTh, HEUETHOCTH, OTPAHNUYEHHOCTh, NEPUOANMIHOCTE. [IpoMexyTKH
BO3pacTaHus, yObIBaHUS, HANOOIIbIIIEE U HANMEHbBIIIEe 3HAUYCHHS, TOYKH SKCTPEMYyMaA.
I'pacdmueckas nHTEpIpeTaHs. TPUMEpPHI (HYHKIIMOHAIBHBIX 3aBUCHMOCTEH B peajIbHBIX MpoIeccax
U SIBJICHUSIX.

OoOpatHblie pyHKIIHN.
O6uacTh onpeaeneHus U 06JacTh 3HaueHud oOpatHoi ¢yHkiuu. ['padux obpaTHOM QyHKIMH.

Beenenue apupmerndeckux onepauuii HaJg PyHKIUAMHU
Apudmernueckue onepanuu Haja GyHkuusaMu. CiaoxHas QyHkuus (kommno3unus). [lonstue o
HENPEPbIBHOCTH (PYHKITNH

IIpakTnyeckue 3aHsATHS

12

1 [TprMepbl 3aBHCHMOCTEH MEX/Ty TIEPEeMEHHBIMHU B pETbHBIX MPOIECCAX M3 CMEXHBIX JUCIUTUINH.
2 Onpenenenue ¢pynkuuid. [loctpoenue u urenue rpadukoB GyHKIUN

3 Omnpenenenne pynkuuil. Iloctpoenue u yteHne rpa@ukoB GyHKIMMA

4 HccnenoBanue ¢pyukiuu. CBoicTBa IMHEHHOM, KBapaTUUYHOM, KYCOUHO-TUHEHHOM 1 IpOOHO-
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JTUHENHHON QyHKIUI.

) HccnenoBanue ¢pynkumuu. CBoicTBa IMHEHHOM, KBaAPaTUIHOM, KYCOUHO-TUHEHHOM 1 IpOOHO-
JUHEHHON (YHKIIUA.
6 HenpepoiBable u nepuogunueckue GyHkiuu. O0paTHbie QYHKINH, UX CBOWCTBA U IpadUKu.
Tema 1.5. CreneHHsle, Copep:kanue 10
[I0Ka3aTeJIbHBIE, 1 Omnpenesienne GpyHKUMH, UX CBOMCTBA U I'pagUKH
Jorapudmuyueckue u Crenennas ¢pyHkuusi, e€ cBoiicta u rpaduk. [lokazarenbHast pyHkuus, e€ cBOWCTBA U rpaduK.
TPUTOHOMETPUUECKHE Jlorapudmuueckas GpyHKIus, e€ cBoMCTBa U rpaduk. TpuroHomerpudeckue GyHKINUU, UX
byHKIUA cBoricTBa U rpadukn. OOpaTHBIC TPUTOHOMETPUYECKUE (DYHKIIUH. 6
2 Cnoco0bl npeodpasoBanus rpagukos
[TapannenbHblil NEPEHOC, CAMMETPHSI OTHOCUTEIBHO Havajla KOOPJAMHAT U OCeW KOOpAUHAT,
CUMMETPUS OTHOCUTEJIBHO NPSMOI Y=X, paCTsDKEHUE U C)KaTUE BJOJb 0CEH KOOPAMHAT.
IIpakTHYeckue 3aHATHSA 4
1 CaoiicTBa U rpauKu CHHYCa, KOCUHYyCa, TaHT€HCa U KoTaHreHca. O0paTHbie
TPUTOHOMETPHUECKUE (DYHKIIMU.
2 [IpeobpazoBanus rpaduka dyakuun. [Ipukiiagaeie 3a1aum.
Pasnen 2. 'eomeTpus 24
Tema 2.1.11psimble u Coaep:kanue 8
TUIOCKOCTH B MPOCTPAHCTBE | 1 BBeneHue 0CHOBHBIX NOHSATHI CTepeoMeTPUM
B3anMHoe pacnosoxkeHue IByX NpsMbIX B TpocTpaHcTBe. [lapainenbHoCTh NpsIMON U MIJIOCKOCTH.
[TapaytenpHOCTB TUIOCKOCTEN. [lepnenAuKyIsIpHOCTD
IIpsamoii u iockocTu. [leprieHAuKyIsap U HAKIIOHHAS. YTOJ MEXKY IPAMOU U INIOCKOCTBIO 4
JIByrpaHHbIi yroj. Yol MeKay IMI0CKOCTSIMU. [leprneHauKyns s pHOCTh JBYX IJIOCKOCTEH
2 I'eomerpuuyeckue npeodpa3oBaHusi NPOCTPAHCTBA
[TapannenbHbIil NEPEHOC, CAMMETPHSI OTHOCUTEIBHO MIIOCKOCTHU. [lapainenbHoe npoeKTupoBaHueE.
[Tnomane oproronansHo# npoekimu M300paskeHne npocTpaHCTBEHHBIX QUTYP.
IIpakTHYeckHe 3aHATHA 4

1 [Ipu3HaKy B3aMMHOTO PACIIOIOKEHHUS MPAMBIX. YTOJI MEXKAY NMpsAMBIMU. B3auMHoe pacnosnoxenue
IPSAMBIX U IJIOCKOCTEN. [IeprieHIuKysap U HAKJIOHHAS K IUIOCKOCTH. YTOJI MEXAY MPSAMON U
IUIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PACIIONIOKEHUH MIPSIMON U IUIOCKOCTH. Teopema o Tpéx
NEePIEHIUKYIIAPAX.

2 [Ipu3Haky ¥ CBOMCTBA NMapaJUIEIbHBIX U NEPIEHANKYIISAPHBIX INIOCKOCTEN. PaccTosIHME OT TOUKH

JI0 IIJIOCKOCTH, OT MPSAMOM 10 INIOCKOCTHU, PACCTOSTHUE MEXKY INIOCKOCTAMM, MEXIY
CKpeluBaromuMucs npsmbiMu. [lapanienbHoe NpoeKTHPOBaHKE U €r0 CBOMCTBA.
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Tema 2.2. Koopmunatsi 1 | Cogep:kanue 16
BEKTOPbI 1 BBenenune cucreMbl KOOPAMHAT B IPOCTPAHCTBE 2
[TpsmoyronbHas (1ekapToBa) cUCTEMa KOOpAUHAT B IpocTpaHcTBe. DopMysia pacCTOSIHUSA MEXITY
JBYMsI TOYKaMH. YpaBHEHHE c(epbl, MIIOCKOCTU U MPSIMOH.
2 BekTophI B MpocTpaHcTBe 2
Bektop. Monyinb BekTopa. PaBeHcTBO BekTOpoB. Cii0’keHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha 8
YHCIIO.
3 Pa3noxeHue BekTOpa 10 HaANpPaBJIeHUAM.
Yron Mexay AByMsl BEKTOpaMH.
4 CxansipHoe npousBe/ieHHe BEeKTOPOB 3
ITpoekuust BekTopa Ha ock. KoopaunaTs! Bektopa. CKayipHOE TPOU3BENECHNUE BEKTOPOB.
IIpakTHYecKkue 3aHATHS 8
1 Bekropsl. JleicTBHS ¢ BEKTOPaMHU.
2 JlekapToBa cucTeMa KOOpIMHAT B NPOCTPAHCTBE. YpaBHEHHE OKPYKHOCTH, CQepsbl, IIOCKOCTH.
PaccrosiHMe Mex 1y TOUKamMu
3 JleiicTBHs ¢ BEKTOpaMH, 3aJaHHbIMUA KoopauHaTaMy. CKaJIIpHOE ITPOU3BEIEHNE BEKTOPOB.
4 BekropHoe ypaBHeHHE NpAMOW M IUIOCKOCTH. MCIonb30BaHHME BEKTOPOB IIPH JI0KA3aTEIbCTBE
TEOPEM CTEPEOMETPUM.
Pasnes 3.Havyana 44
MaTeMaTH4YeCKOIo
aHaJIM3a
Tema 3.1. Coaep:xanue 32
Huddepenumponanue 1 Beenenne noHATHA MOCJIEI0BATEIbHOCTH. 2
byHKLIUH. [TocnenoBarenbHOCTH. CrIOCOOBI 3aJaHUS M CBOMCTBA YMCIIOBBIX MocienoBarenbHocTe. [lonarue
0 Ipezene nocienoBaTeabHOCTH. CylllecTBOBaHUE NPEEia MOHOTOHHON OTPaHUYEHHON
nocneaoBarenbHocTH. CyMMUpOBaHME MOCIe0BaTeIbHOCTEN. beckoHeuHo yObIBaromas
T€OMETPHUYECKAsI IPOIPECCHSI U €€ CyMMa.
2 HenpepbiBHOCTH PYyHKIMIH 2
[ToHsITHE O HENPEPHIBHOCTH (DYHKIIHH. 18
3 BBenenue noHsATHS NPOU3BOAHON PyHKIMM 2
ITpousBonHas. [lousTue o npou3BoIHON HYHKIINH, €€ IKOHOMUYECKHH U PU3MUECKUI CMBICIL.
4 Beruucienue npou3BoaHONH QyHKIMHU 2
[TpaBuna nquddepeHpoBanus 1 TabIUIA TPOU3BOIHBIX.
5 I'eoMeTpryecKuil CMBICJ IPOU3BOHOM 2
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YpaBHeHHe KacaTelabHOU K rpaduky QyHKIUU.

IIpousBoaHas c10:XKHOH GyHKIMHU
ITpon3BoHbIC 00paTHON (YYHKIIMHM M KOMIIO3UITUU () YHKITHA.

IIpunoxenus Npou3BOAHOM
MOHOTOHHOCTh (DYHKIIMH. DKCTPEMYMBI.

Bropasi npousBoaHas.
['eomeTpryeckuit 1 GU3NUECKHUI CMBICI BTOPOil mpon3BoAHON. HaxoxaeHne ckopoctu ass

nporiecca, 3aJaHHOTr0 (GOpMYIIoil U rpadKoM. BBITyKIIO0CTh, BOTHYTOCTh Tpaduka (pyHKIUH.
Touku neperuoa.

Pemenue NMPUKJIATHBIX 3a/1a4

HpI/IMepLI HCIIOJIb30BaHHA HpOHSBOI[HOﬁ AJI1 HaXO0XKACHHWA HAWITYYIICIO pCHICHUS B IIPUKIIAIHBIX
3aJadax.

IlpakTHYeckne 3aHATHSA 14

1 YucnoBas nociie10BaTeIbHOCTh, CIIOCOObI €€ 331aHus, BBIYMCICHUS YICHOB MOCJIE0BAaTEIbHOCTH.
[Tpenen nocnenoBarenbHOCTU. beckoHeuHO yObIBaroIIasi reOMeTpUuecKas
IIPOrpeccusl.

2 IIpou3BogHas: MEXaHUYECKUNA U TEOMETPUYECKHUM CMBICI IIPOU3BOIHOM.
VYpaBHEHHE KacaTeJIbHON B 00LIEM BUJE.

3 [TpaBuna u hopmynsl quddepeHimpoBanms, Ta0IUIA TPOU3BOIHBIX JIEMEHTAPHBIX (DYHKITHIA.

4 [TpaBuna u popmynsl quddepeHIrpoBaHus, TAONINIIa TPOU3BOTHBIX JIEMEHTAPHBIX (QYHKITHIA.

5 WccnenoBanme GyHKIIMN C TOMOIIBIO TPOU3BOJTHOM.

6 VccnenoBanue (yHKIIMU C TOMOIIBIO TPOU3BOAHOM.

7 HaxosxneHne HanOoJbIIero, HAMMEHbIIETO 3HAYEHUS U KCTPEMaIbHbIX
3HaYeHUHN QYHKINU.

Tema 3.2. [TepBooOpasuas | Comep:xanue 12
Y MHTErpai 1 HNurerpupoBanue

[TepBooOpasnas u unterpai. Tabnuiia nepBooOpa3HbIX. BrrunciaeHne HeonpeaeaeHHOro 8
uHTerpana. OnpeaesneHHbli UHTerpai U ero ocHOBHbIe cBoicTBa. @opmyna HetoTona-JleliOHuma.
IIpuMeHeHne onpeeIEHHOrO HHTErpajla A BBIYUCICHUS IUIOMAA KPUBOJIMHEMHON Tpanenuu

2 Beruucienue onpeaeéHHOro HHTErpaJia
®opmyna HeroToHa — JIeiiOHNMIA 1)1 BBIUUCIEHUS ONPEesIEHHOro uHTerpaia. [Ipumepst
IPUMEHEHHUs MHTeTpasia B (PU3UKE U T€OMETPUU

IIpakTHYeckHe 3aHATHA 4

1

| Unrerpan u nepsoo6pasnas. Teopema Herotona —JleiiGaua.
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HpI/IMeHeHl/Ie HWHTCI'pajla K BBIYMCIICHUIO (1)H3Hq€CKI/IX BCJIIMYHUH U rmomagleﬁ.

Pazneua 4.
KomOunaropuka, 14
CTATHCTHKA, TEOPHS
BEPOATHOCTEM
Tema 4.1. DnemeHTbI Copnepxanue 6
KOMOWHATOPHKHU 1 DJ1eMeHThl KOMOMHATOPHKH
OcHOBHBIE TIOHATHS KOMOMHATOPUKH. 3a/1a41 Ha MMOACYET YMCIIA Pa3MELICHHUH, IEPECTaHOBOK, 2
couetanuii. Pemenue 3a1a4 Ha nepe0op BapuaHTOB.
2 DJIeMeHTbl KOMOMHATOPUKH 4
dopmya 6unoma HeroToHa. CBOMCTBA OMHOMUHAIBHBIX KOA(GOUIIMEHTOB. TpeyrobHUK 2
ITackais.
IlpakTHYeckne 3aHATHSA 2
1 HcTopus pa3BuTHS KOMOMHATOPUKU, TEOPUH BEPOSITHOCTEH M CTATUCTHKYU M UX POJIb B Pa3IMUHBIX
chepax yenoBedeckoil xxu3nenesTeapHocTr. [IpaBuna koMOnHaropuku. Perenne KOMOMHATOPHBIX
3anau. Pa3menenus, couetanus u nepectaHoBku. bunom HeroTona
u TpeyroabHuK Ilackans. [Ipukinagnele 3agaun.
Tema 4.2. DneMeHTHI Copaep:kanue 8
TEOPHUH BEPOATHOCTEN U 1 DJIeMeHThI TeOPHHU BePOATHOCTE
MaTeMaTU4YeCKOn CoObITHE, BEpOSITHOCTH COOBITHS, CIIOKEHUE U YMHOKEHHUE BeposiTHOocTel. [lonsaTue o
CTaTUCTUKU HE3aBHCUMOCTH cOObITHH. [luCKpeTHas ciydaiiHasi BEIMUMHA, 3aKOH €€ pacipeleeHUs. 2
YucnoBble XapaKTePUCTUKH TUCKPETHON CiTydaiiHO# BennyuHbL. [loHATHE 0 3aKOHE OOIBIINX 6
qucell.
2 DJIeMeHThI MATEMATHYECKON CTATHCTUKH
[IpencraBnenue qaHHbIX (TAOIUIBL, JUArpaMMBbl, TpaQuKn), reHepaibHasi COBOKYITHOCTb, 2
BBIOOpKA, cpeiHee apudmernyeckoe, Meauana. [ToHsTHE 0 3a1auaX MaTeMaTHYeCKOM CTATUCTUKHU
IIpakTnyeckue 3aHsATUs 2
1 Krnaccuueckoe ornpeneneHue BEpOsITHOCTH, CBOMCTBA BEPOATHOCTEN, TEOPEMA O CYMME
BeposTHOCTEN. Brruncienue BepositTHocTel. [Ipukimanneie 3anaun. [IpeacraBienne 4ncaoBeIxX
JaHHbIX. [IpuknanHble 3a1a4u.
Paspean S.
I'eomeTpnueckne Tesaa u 30
NOBEPXHOCTH BpallleHUs
Tema 5.1. Muororpannuku | Coaepskanue 14
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OcHOBHBIE 3JIEMEHTbl MHOTOTPAHHUKA
Bepuunsl, pédpa, rpanu MHOTOrpaHHuka. Pazséprka. MHororpansble yrisl. Boeimykiibie
MHOTOrpaHHuKH. Teopema Diiiepa.

2 IIpuzma
[Tpsimas u HakionHast npusMa. [lpaBunenas npusma. [apamnenenunen. Ky6. 8
3 IMupamuaa
[IpaBunibHast nmupamuga. Y ceu€HHas nupamuaa. Terpasp.
4 IIpeacraBiieHne 0 MPABUJIBLHBIX MHOTOTPAHHUKAX
CummMmetpus B KyOe, B mapajiesnenurese, B npu3Me u nupamuze. Ceuenue Kyoa, mpu3Mbl 1
MTAPAMUJIBI.
IlpakTH4YeckHe 3aHATHSA 6
1 Pasnnunble Bubl MHOrorpaHHukoB. VX n3o0pakeHusl.
2 Ceuenusi, pa3zBepTKu MHOrorpaHHukoB. [lnomaas noBepxnoctu. Buasl cummeTpuii B
MIPOCTPAHCTBE.
3 CuMMeTpHsl T BpallleHUs] 1 MHOTOI'paHHUKOB. Brlunciienue miomaaeit 1 00beMoB.
Tema 5.2. Tenau Conep:xaHue 6
MOBEPXHOCTHU BpallleHUs 1 Huaunap u konyc
Hununnap, konyc. Yceu€HHblil konyc. OcHOBaHUE, BHICOTA, OOKOBasi IOBEPXHOCTh, 00pa3yromias,
pa3BépTka. OceBble CEUEHUs U CEUEHUs, TapaieIbHble OCHOBAHUIO 4
2 Ilap u cepa
[ap u chepa, nux ceuenus. KacarenpHast I1ocKoCTh K cepe.
IIpakTHYeckne 3aHATHA 2
1 | Pemenue 3a1a4 Ha HaXOXKJEHUE HJIEMEHTOB TEJ BPAIllEHHs
Tema 5.3 M3mepenus B Coaep:xxanue 10
T€OMETPUH 1 O0bém
O0BEM u ero usmepenue. Murerpanbaas popmyna ooséma. ®opmyiel o0bEMa Kyoa, 4
MPSIMOYTOJIBHOTO TIapajuiesienuie ia, Mpyu3Mbl, TUIuHApa. opMyIbl 00bEMa IUITUMHIPA U KOHYCA.
dopmyiel 00BEMA TIapa U IoMaau chepsl.
2 Il1omaam noBepxXHoOCTH
®dopmyIibl TUIOIIAIM TOBEpXHOCTEHN UIMHApPa U KoHyca. [logobue ten. OTHoIIEeHKe TUIoIa e
MOBEPXHOCTEH M 00HEMOB MTOTIOOHBIX TE
IIpakTnyeckue 3aHsATUS 6

1

Brrunciienne niomany noBepXHOCTEN.

2

Brrunciienne niomaa noBEpXHOCTEN.
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3

| Brrunciieane 00bEMOB TEIL.

Pa3nen 6. [loBTopenue

Tema 6.1.
YpaBHEHHUs U HEpABEHCTBA

Copaep:kanue

40

1

YpaBHeHHUS U CHCTeMbI YPABHEHUI.

PartmonanbsHble, uppanmoHaibHble, TOKA3aTeIbHbIE U TPUTOHOMETPUUYECKUE YPABHEHUS U
cuctembl. PABHOCHIIBHOCTh YpPaBHEHH, HEPABEHCTB, CUCTEM.

OCHOBHBIE IPHEMBI UX pelIeHUs (Pa3I0’KeHUE Ha MHOXKHUTEIH, BBEJCHUE HOBBIX HEU3BECTHBIX,
MIOJICTAHOBKA, rpaUIeCKHii METOI).

HepaBencrBa. Pannonaibubie, UppallMOHAIbHBIE, I0KA3aTEIbHBIE U TPUTOHOMETPUYECKUE
HepaBeHCTBA. OCHOBHBIE IPUEMBI X PELIEHUS.

HUcnosb3oBanne CBOMCTB U TPa(PuKOB (PYHKUUI NIPH PellIeHUN YPABHEHU U HEPABEHCTB.
Merona unteppaiioB. M300pakeHre Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA

pelIeHUi ypaBHEHHU U HEPABEHCTB C IBYMs IEPEMEHHBIMU U uUX cucteM. [Ipumenenue
MAaTECMAaTUYCCKUX MCTOAO0B JIA PCIICHUS COACPIKATCIIbHBIX 3a1a4 U3 PAa3JIMYHbIX obnacrei HAayKHn
U pakTUKK. VIHTepripeTanus pe3ynbTara, yueT peajlbHbIX OrpaHUYEHUM.

20

IIpakTHyeckue 3aHATHS

20

Kopuu ypaBHeHuil. PaBHocunbHOCTh ypaBHeHul. [IpeoOpa3zoBanue ypaBHEHUI.

OcHOBHBIE IPUEMBI pEelIeHNs YpaBHEHUH. Perienne ciucteM ypaBHEHHUH.

Vcnonb3oBanne cBOMCTB U rpaduKoB (PYHKIMN AJ1s pellIeHUs] ypaBHEHUI U HEPaBEHCTB.

HpI/IMeHﬁHI/IC OCHOBHBIX HpI/IéMOB pEIICHUA pallMOHAJIbHBIX ypaBHCHI/If/‘I

IIpuMeHeHre OCHOBHBIX TPUEMOB PEIICHHs] HPPAMOHAIBHBIX YPAaBHEHUN

IIpuMeHeHre OCHOBHBIX TPUEMOB PEIICHUs HPPAMOHAIBHBIX YPaBHEHUN

HpI/IMeHﬁHI/IC OCHOBHBIX HpI/IéMOB PEIICHU ITOKA3aTCIIbHBIX ypaBHCHI/Iﬁ

IIpuMeHeHre OCHOBHBIX TPUEMOB PEIICHHUs IOKA3aTEIbHbIX YPABHEHUN

OO |N|O|O|B|WIN -

[TprMeHeHre OCHOBHBIX MPUEMOB pellIeHus JIOTapu(MUIECKUX YpaBHEHUN

[EEN
o

IIpuMeHeHre OCHOBHBIX TPUEMOB PEIICHNs] TPUTOHOMETPUYECKUX YPaBHEHUM

ITpoMe:KyTOUHOM aTTeCTAlUM

24

Hroro

2178
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2.3. XapaKkTepucTHKA OCHOBHBIX BU/JI0B Y4eOHO¥ /1eiTeJIbHOCTH CTY1€HTOB

Conep:xkanue o0yueHust

XapaKkTepuCTHKA OCHOBHBIX BU/I0B /IeATEJIbHOCTH CTY/ICHTOB (Ha
YPOBHE YUeOHBIX /1eiicTBHI)

BBenenue

O3HaKOMJICHHE C POJIbI0 MAaTEMAaTHKH B HAayKe, TEXHUKE, IKOHOMUKE,
MH()OPMAIIMOHHBIX TEXHOJIOTHSIX U IPAKTHUECKOH JIeATETHhHOCTH.
O3HakOMJICHHE C IEISAMH M 33Ja4aMH W3YYCHHS MAaTEMaTHUKH IIPH
ocBoeHun H cnenmanbHocrei CIIO

AJITEBPA

Pa3Butue noHsTHs
0 YucJje

Brimonnenue apudMeTndeckux IeHCTBUN HaJl YUCIIaMU, COYeTast
YCTHBIE U TNCbMEHHBIE IPUEMBI.

Haxoxaenne npuOIMmKeHHBIX 3HAYCHU BETUYHH U TIOTPEITHOCTEH
BBIUUCIICHUH (a0COMIOTHON M OTHOCUTEIBHOM ); CPaBHEHHE YMCIIOBBIX
BBIPAKCHUI.

Haxoxaenue ommbok B npeodpa3oBaHUsIX M BHIYUCIEHUSAX
(oTHOCHUTCS KO BCEM MYHKTAaM IIPOIPaMMbl)

Kopuu, crenenu, Jjora-
pudmbI

O3HaKOMJIEHHE C IOHITUEM KOPHsI N-il CTENeH!u, CBOMCTBaMuU
PaguKaIOB ¥ IPABUIIAMHM CPABHEHUS KOPHEM.

DopMyIMpOBaHUE ONPENEICHUS KOPHS U CBOMCTB KOPHEM.
Brruucnenue u cpaBHEHUE KOPHEW, BBIITOJIHEHUE IPUKUAKN 3HAYCHHUS
KOpHSL.

[IpeoOpa3oBanue YMCIOBBIX U OYKBEHHBIX BBIPAXKEHUI, COIEPIKALIUX
pasuKabl.

Brimonaenue pacueToB 1o (GopmysiaM, CoAepKaIUM paJuKaibl,
OCYILECTBIISAS HEOOXOIUMBIE MOICTAHOBKH U TPe0Opa3oBaHMsL.
Onpenenenre paBHOCUIBHOCTH BBIpAXKEHUH ¢ pagukaiamu. Pemenue
HUPPALMOHAIIBHBIX YPABHEHUM.

O3HaKOMJIEHHE C IOHSTUEM CTENEHU C AEHCTBUTEIbHBIM
[IOKa3aTeseM.

HaxoxnaeHue 3HaueHU cTeneHu, UCI0Ib3ys ITPH HEOOXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPEICTBA.

3anucbIBaHUE KOPHS N-I CTENEHU B BUJIE CTETIEHHU C IPOOHBIM
nokaszaTesieM U Hao00poT.

@opMyIMpOBaHHUE CBOWCTB CTENEHEN. Brruncinenue crenexen ¢
palMOHaIbHBIM I10KA3aTEIEM, BBIIIOJTHEHUE IPUKUIKY 3HAYCHUS
CTEIIEHU, CPABHEHHUE CTEIICHEH.

IIpeoOpa3oBanue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, COAEPIKAIINX
CTENIEHU, IPUMEHSS CBOMCTBA. PelleHne mokasaTenbHbIX YPaBHEHU.
O3HakoMJIEHHE ¢ TPUMEHEHNEM KOPHEN U CTENIEHEN IIPU BBIUNCICHUH
CPEHUX, JCIICHUH OTPE3KA B «30JI0TOM ce4eHUM». Pemenne
IIPUKJIAJHBIX 33/1a4 Ha CJIIOXKHBIEC IPOLEHTEI

IIpeoOpa3oBanue
aJredpanvecKux
BbIPaKEeHHU I

BrimonHenue npeo6pa3zoBaHuii BRIpAXKEHHH, PpUMEHEHHE (POpMYyII,
CBSI3aHHBIX CO CBOIMCTBaMU CTENEHEN U orapu(MoB.

Onpenenenue o01acTu JOMYCTUMBIX 3HAUEHUH JTIOrapu(pMUIECKOTo
BbIpakeHus1. Penenue sorapudMudeckux ypaBHeHUH

OCHOBBI TPUTOHOMETPUH

OcHOBHBIC TOHATUSA

N3yueHne painaHHOr0 METO1a U3MEPEHHUSI YIVIOB BPAILEHUS U UX
CBSI3U C IpaJyCcHOM Mepoii. M300paxkeHne yrioB BpalieHus Ha
OKPY>KHOCTH, COOTHECEHHUE BEJIINYMHBI YIJIA C €T0 PACIOJIOKEHHUEM.
dopmynupoBaHHEe ONPEIEICHUN TPUTOHOMETPUUECKUX (DYHKIHA 115
YIJI0B TIOBOPOTA M OCTPBIX YIVIOB IPSIMOYTOJIBHOTO TPEYTOJIBHUKA U
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00BsACHEHHE UX B3aMMOCBSI3HU

OcHOBHbBIE TPUTOHOME-
TPHYECKHE TOXKIECCTBA

[IpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOXKICCTB JIs
BBIYHCIICHHS 3HAUCHUN TPUTOHOMETPUYECKUX (PYHKIMN IO OHOM U3
HUX

IIpeoOpa3oBanusi npo-
cTeflMX TPUTOHOMETPH-
YeCKHMX BbIpasKeHU i

N3ydenne 0CHOBHBIX (POPMYIT TPUTOHOMETPUH: (POPMYJIBI

CJIOKCHHSL, YIBOCHUS, TIPE0OpPa30BaHUSI CYMMBI TPUTOHOMETPUIECKIX
byHKIMHA

B IIPOM3BE/ICHNE U TIPOU3BECHNS B CYMMY U IPUMEHECHUE TIPH
BBIYMCIICHUH 3HAYCHHS TPUTOHOMETPUYCCKOTO BBIPAKCHHS U
YIIPOILEHUS €TO.

O3HaKOMJICHHE CO CBOWCTBAMH CUMMETPHH TOUYEK Ha CAMHUYHON
OKPYKHOCTH ¥ IPUMEHEHHE UX JIJIS BBIBOJIA POPMYIT IPUBEICHIUS

IIpocreiime TPUToOHO-
MeTpHUYeCcKHe YpaBHe-
HUS U Hepasencmea

Pemenue no ¢popmynam U TPUTOHOMETPUUECKOMY KPYTY IPOCTEHILINX
TPUTOHOMETPUUYECKUX YPABHEHUN.

[Ipumenenne oOLUUX METOIOB PELICHHs YpaBHEHH (ITpUBEICHUE K
JMHEWMHOMY, KBaJIpaATHOMY, METO/JI PA3JI0KEHUSI HA MHOXKHUTEIIH,
3aMEHbI IEPEMEHHOM) IPU PEIICHUU TPUTOHOMETPUIECKIX
YpaBHEHUH.

YMeHue oTMeuaTh Ha Kpyre peleHus MpoCTeHINX
TPUTOHOMETPUYECKUX HEPABEHCTB

APpKCHHYC, aDKKOCHHYC,
APKTAHI€HC YK c/Ia

O3HakoMIIeHHE C HOHATHEM OOPATHBIX TPUTOHOMETPUYECKUX
GyHKIHH.

N3yuyenue onpeneneHuii apkCHHyca, apKKOCUHYCa, apKTaHI'€HCa
qucna, GopmyIupoBaHHE UX, N300paKeHNE Ha eAMHUYHON
OKPY’KHOCTH, TPUMEHEHHE IIPY PELICHUU YPABHEHUI

®YHKIINU, UX CBOMCTBA Y TPA®UKH

DOyHKIUH.
IlonsiTHe 0 HEMpEpPBLIBHO-
cTi pyHKIUH

O3HaKOMJIEHHE C IOHSATHEM NIEPEMEHHOM, TPUMEPAMU 3aBUCUMOCTEN
MEXIY IIEPEMEHHBIMU.

O3HakoMJIEHHE C IOHATHEM TpaduKa, orpeieleHne NPUHAIEKHOCTH
ToukH rpaduky ¢pyHkuuu. Onpenenenue no Gpopmyse npocrenien
3aBHCUMOCTH, BUJa ee rpaduka. Beipaxkenue mno gopmyine ogHoi
MEpEMEHHOM Yepe3 Apyrue.

O3HakomiieHHe ¢ onpezeneHrneM GyHKINU, GOpMyIUPOBAaHHE €ro.
Haxoxpaenue obinactu onpenenenus u o01acTi 3HaYeHUN PyHKIIMU

CpoiicTBa QyHKIHMH.
I'padpuueckas maTep-
nperanus. IIpumepsl
(pYyHKIMOHAJIBHBIX 32-
BHCHMOCTEH B peajbHbIX
npoueccax u iBJIeHUAX

O3HakoMJIeHHE ¢ TpUMepaMH (PYHKIIMOHAIbHBIX 3aBUCUMOCTEN B
peanbHBIX MPOLIECCAX U3 CMEKHBIX TUCIMILINH.

O3HaKOMJIEHHE € JOKAa3aTEIbHBIMU PACCYXACHUSIMH HEKOTOPBIX
CBOMCTB JTMHEITHON U KBaApaTUYHOU (PyHKUUH, MTpOBEIECHNE
UCCIIeIOBAaHMSI TMHEWHOM, KyCOUHO-TUHEHHOU, IPOOHO-IMHEHHOH 1
KBajpa-

TUYHOM (DyHKIMIA, TOCcTpoeHue ux rpaduxos. IlocTpoeHue u ureHue
rpaduxoB Gpynkuuii. MccnenoBanue GyHKINN.

CocraBieHue BUI0B QYHKIUI 110 TaHHOMY YCJIOBHIO, PEIICHUE 3a/1a4
Ha DKCTPEMYM.

Brinonnenue npeobpaszoBanuii rpadguka QyHKIIMH

Oo0paTHble pyHKIMH

Wzyuenune nonsamusa obpamuoii pynxyuu, onpeaesieHue Buaa u
nocmpoeHue epaguxa 0opamuol GyHKyuu, HaxodxcoeHue ee ooracmu
onpeodenenus u obnacmu 3navenuil. [TpumMeHeHre CBOUCTB pyHKIUI
MIPH UCCIICIOBAaHUH YPAaBHEHHUH M PEIICHUH 33714 Ha SKCTPEMYM.
O3HaKOMJICHHE C TIOHSITHEM CIOXKHON (PYHKIUHU

CreneHHble, MOKa3a-

Brruucnenne 3naueHuit GyHKIMNA 110 3HAYCHUIO apTyMEHTA.
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TeJIbHbIE, JIorapugpmu-
YyecKHe M TPUTOHOMe-
Tpuyeckue PyHKUMM.
OOpaTHbIe TPUTOHOMe-
Tpuuyeckne GyHKIUUM

OmnpeneneHue NONI0XKEHN TOUKH Ha TpaduKe M0 ee KOOpAUHATAM U
Hao000pOT.

Hcnonws3oBanne CBOMCTB QYHKITUN JUTsl CPABHEHUS 3HAYECHU
CTereHel u orapumos.

[TocTpoeHue rpaMKOB CTENEHHBIX U JOrapuPMHUUECKUX (PYHKIIHUH.
Pemienune nmokazaTebHBIX U JIOrapU(PMHUECKUX YPAaBHEHUHN U
HEPaBEHCTB 110 U3BECTHBIM AJIFOPUTMAaM.

O3HaKOMJICHHE C TIOHATHEM HETIPEPHIBHOM MEPUOINYECKON (PYHKITUH,
(bopMynMpoBaHUE CBOMCTB CHHYCA U KOCHHYCA, IOCTPOCHHUE UX
rpauKoB.

O3HakoMJIEHHE C TOHATHEM FapMOHMUYECKUX KOJIeOaHUH U
pUMEpaMU TAPMOHHYECKUX KOJIEOaHU JJIsi OMUCAHUS TPOIIECCOB B
¢busuke

U ApYruX 00JIaCTSAX 3HAHMUSL.

O3HakoMJIEHHE C MIOHATHEM Pa3pbIBHON MEpUOANYECKO QyHKINH,
(hopMyIHpOBaHNE CBOMCTB TaHT€HCA U KOTAHT€HCA, TIOCTPOSHHUE X
rpaduKoB.

[Tpumenenne cBOWCTB (GYHKIUH 715l CPABHEHUS 3HAUCHUI
TPUTOHOMETPUUYECKUX (PYHKUUH, pEIICHHS] TPUTOHOMETPHUECKUX
YpaBHEHUH.

Ilocmpoenue epaghuxos 06pamublx MpUeOHOMEMPUIECKUX GYHKYUU U
onpeoenenue no spaguram ux coUcms.

Brimonaenue npeobpa3zoBanus rpagKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITociexoBaTeLHOCTH

O3HaKOMJIEHHE C IOHITHEM YHMCIOBOW MTOCIEA0BATEIbHOCTH,
crioco0amH €€ 3a/1aHusl, BBIYUCIICHUSIMH €€ YJICHOB.
O3naxomaenue ¢ NOHAMUEM Npedend nocied08ameabHOCMU.
O3HaKOMJIEHHE C BBIUMCICHUEM CyMMbl OECKOHEYHOTO YHCIIOBOTO
psiia Ha MpUMeEpe BBIUMCIIEHUS CYMMbI OECKOHEUHO yObIBaroLIeH
r€OMETPUYECKON ITPOTPECCUH.

Pemienue 3a1a4 Ha npuMeHeHne GOPMYIIbl CyMMbI OECKOHEYHO
yObIBaroIell TeOMETPUUECKON TPOrPeCcCUn

IIpousBoanas u ee npu-
MEHeHHe

O3HaKOMJIEHHE C IOHSATHEM IIPOU3BOJHOM.

N3ydenue u popMynupoBaHHe €€ MEXaHUYECKOTO U
TFE€OMETPUUECKOTO CMBICIIA, U3YYEHHE aITOPUTMA BBIUUCIICHHUS
MIPOM3BOIHOM HA MPUMEPE BHIYMCIEHUSI MTHOBEHHOM CKOPOCTU U
YTJI0BOTO KO3 pHIIHEeHTa

KacaTeJIbHOM.

CocraBieHue ypaBHEHUs KacaTelbHOH B 001IeM BUIE.
YcBoenue npasui quddepeHIpoBaHus, TaOIUIIbI
MIPOU3BOIHBIXAJIEMEHTAPHBIX (DYHKINH, TPUMEHEHHE IS

g depeHIIMpOBaHUS

(GyHKIMH, COCTaBICHUS yPAaBHEHHsSI KacaTeIbHOM.

N3ydenue TeopeM o CBA3M CBOWCTB (DYHKIIUU U IPOU3BOIHOM,
(opMyIHpOBKaA HX.

[IpoBeaeHue C MOMOIIBIO0 MPOU3BOIHOM HCCIIEIOBAHUS (DYHKITUH,
3aJJaHHOH (popMyIOH.

YcTaHoBNIEHUE CBSI3U CBOMCTB (PYHKIIMK U MPOU3BOAHOM MO UX
rpadukam.

IIpumeHeHne MTPOU3BOIHON JUIsl PEIICHUS 3a/1a4 Ha HAX0XKICHUE
HanOOJIBIIEr0, HAUMEHBILIETO 3HAYCHHS U Ha HAXOXKJICHHUE
JKCTpeEMyMa
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IlepBooOpa3nasn
U MHTerpaJ

O3HakoMJICHHE C TIOHATHEM MHTETpasia U MepBOOOpPa3HOM.
W3yuenue mpaBuiia BEIYUCICHUS TIEPBOOOPA3HON U TEOPEMBI
Herorona— JleitOauna.

Pemienue 3a1a4 Ha CBsI3b IEPBOOOPA3HON U €€ IPOU3BOTHOM,
BBIUMCIIEHUE [1€PBOOOPA3HON U1l JaHHOM QyHKIMH.
Pemenue 3a1a4y Ha IpUMEHEHNE UHTETPaJIa AJis BIYUCICHUS
(U3MYECKUX BEJIMYUH U IUIOIAAeH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUs M CHCTEMBI
yPaBHeHUil
HepaBeHncTBa u cucre-
MbI HEPABEHCTB C IByMSl
nepeMeHHbIMH

O3HaKOMJICHHE C IPOCTEHIINMHU CBEICHUSAMH O KOPHAX
anredpanvyeckux ypaBHEHUH, IOHATUSAMU UCCIEA0BAHNS YPaBHEHUN U
CUCTEM

YpaBHEHUH.

N3y4yenne Teopun paBHOCHIIBHOCTH YPABHEHUH U €€ IPUMEHEHMUS.
[ToBTOpEHME 3aIIMCH PELICHMS CTAHAAPTHBIX YPABHEHUM, IPUEMOB
npeoOpa3oBaHusl YpaBHEHUH JUIsl CBEACHUS K CTAHJApTHOMY
YPaBHEHUIO

Pemenne panyoHanbHbIX, HPPALMOHAIBHBIX, I0KA3aTEIbHBIX U
TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.

Vcnonb3oBaHue CBOMCTB U rpaMKOB (PYHKIMM 11 pereHus
ypaBHeHUH. II0BTOpEHHE OCHOBHBIX ITPUEMOB PEIICHUS CUCTEM.
Pemienue ypaBHeHM ¢ IpUMEHEHUEM BCEX NPUEMOB (Pa3JI0KEHUs Ha
MHO>KUTEJIH, BBE/ICHUSI HOBBIX HEU3BECTHBIX, [10ICTAHOBKH,
rpauIecKoOro METo/1a).

Pemenue cucrem ypaBHEHUH C IPUMEHEHUEM Pa3IMUHBIX CIIOCOOOB.
O3HakoMJIeHHE ¢ OOIIUMH BOIPOCAMU PEIICHUS] HEPABEHCTB U
HCIIOJIb30BaHNE CBOMCTB U IpavKoB (PyHKUINN IPU peLLIEeHUU
HEPaBEHCTB.

Pemrenne HepaBEeHCTB M CHCTEM HEPABEHCTB C IPUMEHEHHEM
pa3IUYHBIX CLIOCOOOB.

[IpuMeHeHne MaTeMaTHYEeCKUX METOJIOB JJIsl pELICHUS
coJiepKaTeNbHbIX 337a4 U3 pa3IMyHbIX 00JacTeil HayKH U MPAKTUKH.
HHTepnpeTupoBaHye pe3ynbTaTOB C YYETOM pEalbHbIX OTPAaHUYEHUMN.

3JEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOITHOCTEN U CTATUCTUKHA

OcHOBHBIC TOHATHUSA
KOMOMHATOPUKH

N3ydenue npaBmiia KOMOMHATOPUKYU U IPUMEHEHHE ITPU PELICHUN
KOMOWHATOPHBIX 33/1a4.

Pemenne koMOMHATOPHBIX 33/1a4 METOAOM Iepedopa U MO MpaBUILy
YMHOKCHUS.

O3HaKOMJIEHHE C TOHITUSAMU KOMOMHATOPHUKU: pa3MelEHUsIMH,
COYETaHUSAMH, IEPECTAHOBKAMH U (hOpMYIaMHU Il UX BEIYUCICHHUS.
OObscHeHre U TpuMeHeHue GopMyJT JIJIsl BBIYUCIICHUS pa3MeIIeHUH,
IIEPECTaHOBOK U COYETAHUM IIPU PEILICHUHU 3a1a4.

Oznakomienue ¢ 6uHoMoM HeroToHa u TpeyronsHukoM Ilackans.
PemreHne npakTuyeckux 3a1ad ¢ UCIOJb30BAaHUEM ITOHATUHN U IIPABUII
KOMOMHATOPUKHU

DJIeMeHThI TeOpHH
BepOSITHOCTEM

N3yueHune KI1accCu4eckoro onpenesieHus: BEpOATHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.

PaccmoTpenue npuMepoB BEIUUCIEHUS BEPOATHOCTEN. Perienue
3a/1a4 Ha BBIYHUCIICHNE BEPOSTHOCTEH COOBITHIA

IIpencraBiieHne JaHHBIX
(TabamMubl, IMATPAMMBI,

rpaduxu)

O3HaKOMJICHHE C TPEICTaBICHUEM YHCIOBBIX JAHHBIX U UX
XapaKTEePUCTHKAMHU.

Pemenue npakTuueckux 3agad Ha 00pabOTKY YHCIOBBIX
TAHHBIX,BBIYMCICHUE UX XaPAKTEPUCTHK
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I'EOMETPUA

IIpsiMbie U MJIOCKOCTH
B MPOCTPAHCTBE

®opMynHpOBKa U MPUBEICHHE JI0KA3aTEIBCTB MPU3HAKOB B3aUMHOIO
PacIOIOkKEHUS MPSMBIX U INTIOCKOCTEN. Pacrio3HaBaHKe Ha yepTexax
Y MOJICJIX Pa3IUYHbBIX CIIy4acB B3aUMHOTO PACIIOIOKEHUS Tpsi-
MBIX U INIOCKOCTEH, apryMEHTUPOBAHUE CBOUX CY>KJICHUM.
DopMyJIMPOBAHUE ONIPEAEIEHUN, IPU3HAKOB U CBOKCTB
NapajuieJIbHbIX U NEPIEHANKYISIPHBIX IUIOCKOCTEN, ABYTPAHHBIX U
JIMHEWHBIX

YTJIOB.

Brinonnenue nocTpoeHus yrioB MEXAY IPSIMBIMU, PSIMON U
IJIOCKOCTBIO, MEXY IIJIOCKOCTSIMU IO ONKUCAHUIO U PACIIO3HABAHUE
ux

Ha MOJEJIAX.

[IpuMeHeHne NpU3HAKOB U CBOMCTB PACTIONOKEHUS MPSIMBIX U
IJIOCKOCTEN MpHU PEIICHUH 3aa4.

N300pakeHne Ha pUCYHKaX U KOHCTPYUPOBaHHE HA MOJIEISIX
MEPIEHUKYISIPOB U HAKJIIOHHBIX K IJIOCKOCTH, IIPSIMBIX,
NapajuIeIbHbIX

IJIOCKOCTEH, YTII0B MEXKAY MPSIMOM U TIIOCKOCTBhIO U 000OCHOBAaHHE
IIOCTPOEHHS.

Pewrenue 3a1ay Ha BbIYMCIIEHUE TEOMETPUUYECKUX BEJTUYMH.
OrnucbIBaHUE PACCTOSIHUSL OT TOYKHU JI0 INIOCKOCTH, OT MIPSIMO# 10
IJIOCKOCTH, MEX]y INIOCKOCTAMM, MEKY CKPEIIUBAIOLIIUMUCS
MPSIMBIMHU,

MEX 1y MPOU3BOIBHBIMU (PUTYpaMU B TPOCTPAHCTBE.
DopMyIMpPOBaHUE U JIOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX
(Teopem cyiiecTBOBaHUS, CBOWCTBA).

N3o0paxenue Ha yepTeKax U MOJIEISIX PACCTOSIHUS U 00OCHOBAHHUE
CBOMX CyxaeHui. OnpeneneHue U BbIYUCICHUE PACCTOSHUMN B
npoctpanctse. [I[puMenenne Gopmys U TeOpeM TUIAHUMETPUH IS
penieHus 3aaad.

O3HaKOMJIEHHE C TOHITHEM NapaJUIEITbHOTO MPOEKTUPOBAHUS U €TO
cBoiicTBamMu. Popmynuposarue meopemsl 0 NIOWAOU OPMO2OHATb-
HOU NPOEeKyuU MHO20Y20IbHUKA.

[Ipumenenue Teopuu At 000CHOBAHUS TOCTPOCHUN U BBIYUCIICHUH.
ApPryMEeHTHpPOBAHHUE CBOUX CYKJIEHUN O B3aUMHOM PacCOJIOKEHUU
MIPOCTPAHCTBEHHBIX QUTYD

MHoOrorpaHHuKHu

Onucanue U XapaKTePUCTUKA Pa3IMYHBIX BUJIOB
MHOTOTPaHHUKOB,IEPEUUCIEHUE UX DJIEMEHTOB U CBOMCTB.
N300paxkeHre MHOTOIpaHHUKOB U BBIIOJIHEHNE TOCTPOEHUS Ha
N300pakeHUSX U MOJIEIISIX MHOTOI'PaHHHUKOB.

Brruncnenue nTuHENHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(Urypanusx, apryMeHTUPOBAaHUE CBOUX CYXKICHUH.
XapakTepucTuka u N300pakeHNue CeUEHUs, pa3eepmKu
MHO202PAHHUKOG, BBIYACIEHUE TIIOMAJAEH TOBEPXHOCTEH.
[TocTpoenue mpocTelmux ceueHuit Kyoa, Npru3Mbl, MTUPAMUIBL.
[Ipumenenue GpakToB U CBEICHUH U3 TUIAHUMETPHH.
O3HakoMJIEHHE C BUJJaMU CUMMETPHIl B IPOCTPAHCTBE,
(dhopMynpoBaHHE OTPEICICHUI U CBOWCTB. XapaKTePUCTHKA
CUMMETPUH TEI

BpalIEHUsI U MHOTOIPAHHHUKOB.

[IpumeHeHne CBONCTB CUMMETPUM P PEIICHUU 3a/1a4.
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Hcnonws3oBanre mproOPEeTEHHBIX 3HAHUHT TSI HCCIICIOBAHUS U
MOJICJIMPOBAHUS HECTIOKHBIX 3a/1a4.

N3o0pakeHne OCHOBHBIX MHOTOTPAHHHUKOB M BBITIOJTHEHHUE PUCYHKOB
110 YCJIOBUSIM 3a/1a4

Tejia 1 MOBEPXHOCTH
BpallleHus

O3HakoMJIEHHE C BUJaMH TeJl BpalleHusl, (OpMyIMpOBaHUE HX
ONPEACIICHUN U CBOMCTB.

@opMyNIHpPOBAHHUE TEOPEM O CEYEHUU 1Iapa MIIOCKOCTBIO U
IUTOCKOCTH, KacaTeJIbHOU K cdepe.

XapakTepucTuka U u300pakeHre TeJl BpallleHusl, UX Pa3BepTKH,
CEUEHUSI.

Pewrenue 3a1au Ha NOCTpOEHUE CEUEHM, BBIYMCIECHUE JJINH,
paccTosgHuM, yrioB, moniaaci. [Iposenenne nokazaTeabHbIX
paccyXJIeHHI NpU PEIICHUH 3aa4.

[IprMeHeHne CBOWCTB CUMMETPHHM MPH PELICHUM 3a7a4 Ha Teja
BpallleHUs, KOMOMHAIIUIO TEJ.

N300paskeHre OCHOBHBIX KPYTJIBIX TEJ M BBHITIOJIHEHUE PUCYHKA 10
YCIJIOBHIO 33J1a4u

I/I3Mepe1mﬂ B reoMeTpumn

O3HakoMIIEHUE C MTOHITHSIMH IUIONIANA U 00beMa, aKCHOMaMH U
CBOMCTBaAMH.

Pemenue 3a1a4y Ha BbIYMCIICHUE TIOMIAAEH MIIOCKUX (QUTYD C
MIPUMEHEHUEM COOTBETCTBYIOIIUX (GOpMYI U PaKTOB U3
IJITAHUMETPHH.

N3ydenne TeopeM 0 BHIYUCICHUN 00bEMOB IPOCTPAHCTBEHHBIX TEIL,
pelIeHre 3a1a9 Ha IpUMEHEeHHEe (JOPMYJT BEIUUCIICHHSI 00bEMOB.
Nzydenne hopmy:n 11st BBIYUCIEHUS TUIOIIA/IeH TOBEPXHOCTEMN
MHOTOTPAaHHUKOB U TE€J BPAIECHHUS.

O3HakoMJIEHHE C METOJIOM BBIUMCIIEHUS JIOIAIA TOBEPXHOCTHU
cdepsl.

Pemrenue 3a1au Ha BEIYMCIICHUE JI0IIAIEH TOBEPXHOCTHU
MIPOCTPAHCTBEHHBIX TEJ

KoopaunaTtsl 1 BeKTOpPBI

O3HakoMIJIEHHE C IOHATHEM BEKTOpa. M3yueHue 1ekapToBOil CUCTEMBI
KOOPJMHAT B MPOCTPAHCTBE, TOCTPOECHUE T10 3aJJaHHBIM KOOPAUHATAM
TOYEK U IUNIOCKOCTEN, HAX0XKAEHUE KOOpAUHAT Touek. Haxoxaenue
ypaBHEHUN OKPYKHOCTH, Chephl, TIIOCKOCTH. Brruncnenue
pacCTOSAHUN MEXKY TOUKAMM.

N3ydeHue CBOMCTB BEKTOPHBIX BEIUYUH, TPABUIT PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, TPABUII HAXOXKICHHUS
KOOpJMHAT BEKTOpPA B MPOCTPAHCTBE, TPABUII JICUCTBU C BEKTOPAMH,
3a71aH-

HBIMH KOOpPJIMHATAMH.

[Ipumenenue Teopun pu peLICHUH 3a1a4 Ha JEHCTBUS C BEKTOPaMHU.
N3ydeHue ckaisipHOTO MPOU3BEAECHUS BEKTOPOB, BEKTOPHOTO
YpaBHEHUS MPAMOU U TUNIOCKOCTH. [[puMeHeHre TeOpuu NpU pELIEHNUN
3a7a4 Ha JICMCTBHS C BEKTOpaMu, KOOPAUHATHBI METOI, IPUMEHEHUE
BEKTOPOB ISl BBIYMCIIEHUS BEJIUMYUH YIJIOB U PACCTOSIHUM.
O3HakoOMJIEHHE C JI0KA3aTENbCTBAMU TEOPEM CTEPEOMETPHUH O
B3aMHOM PACIOJIOKEHUH NPSAMBIX U IJIOCKOCTEN € UCIOJIb30BAHUEM
BEKTOPOB
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3. YCJIOBUS PEAJIMBAIIUU TPOT'PAMMBI INCIATIJINHBI
3.1. TpebGoBanusi K MUHMMAJbHOMY MATEPHATBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanuzanus nporpaMMbl TUCHUIUIMHBL TpeOyeT Hamu4us y4eOHOro KaOuHeTa
(bU3UKY, MATEMATUKHU U CTATUCTUKH.

O6opynoBaHue yueOHOTO KaOMHETA!

— Crou npenogaBarens — 1 mir.

— Cron 1ist AeMOHCTPAITMOHHBIX ONBITOB — | MIT.

- Crton ayauTOpHBII IBYXMECTHBIN — 15 mT.

- Cryn npenoaaBarens — 1 mir.

- Crynbs aynuropssie — 30 mir.

— kad g xpaneHus: 000pyaoBaHUSA — 3 LIT.

TexHuueckue cpeacTra 00y4eHus :

- NEPCOHANBHBIN KOMIIBIOTEP B cOope - 1 mmIT.

— npoektop myiaptumeauiiabii NEC v260 - 1 m.

— uHTepakTuBHas nocka Hitachi Star Board - 1 .

- M®YV nazepuoe Canon i-sensys MF 4410 - 1 .

[IporpammHuoe obecrnieyeHue:

— Microsoft Windows XP Professional Open License: 47818817,

— Microsoft Office Professional Plus 2007 Open Li-cense:43219389;

- 7-Zip Coboanas aunen3uss GNU LGPL;

— Adobe Acrobat Reader DC BecrnaTHoe nporpaMmMHoe 00eCTIeYeHNUE;

— Mozilla Firefox Coboanoe nporpammuoe ooecrieucHrne GNU  GPL u
GNU LGPL;

- Google Chrome Coboanas nmuuensus BSD.

3.2. UudopmannonHoe odecnevyeHne o0yueHust
Ilepeyens  pexoMeHayemMbIX  y4eOHbIX  u3aaHuii, HMHTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

OcHoBHas:

1. Aranacsu JI.C., B.®. byry3os, C.b. Kagomues u 1p.  ['eomerpus. 10-
11 xmacc: ydeOHMK s 001IeoOpa3oBaTebHBIX OpraHu3anuii:  0a30BBIM U
yriyosneHHbll ypoBar: Mocksa: [Ipocsemenune. 2017 r.

2. boromonos, H. B. Maremaruka: y4eOHUK JJII  CPEIHETO
npodeccuonansuoro oopazosanus / H. B. boromonos, I1. U. Camoiinenko. — 5-¢
u3n., nepepadb. u gom. — MockBa : M3garensctBo [Opaiit, 2020. — 401 c¢. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-07878-7. — Tekcr :
anextpouHbii // DBC FOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/449006.

3. [Mumaues, B. C. MartemaTuka: y9eOHUK W TPAKTUKYM JJISI CPEIHETO
npodeccuonansuoro odOpazoanusi / B. C. IllumaueB; mom pemakumeir A. H.
TuxonoBa. — 8-e uzn., nepepad. u non. — Mocksa : U3parensctBo FOpaiit, 2020.
— 447 c. — (Ilpodeccuonansuoe obpazosanue). — ISBN 978-5-534-04609-0. —
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Tekct: oamektponnbii  //  OBC  IOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/448276

JlonmoiHUATE IbHASA
1. AnmaroB A.B. Matematuka [D1eKTpOHHBINA pecypc] : yueOHOe mocolOue
st CIIO / A.B. AnmaroB. — DJNEKTpOH. TEKCTOBble naHHble. — (CapaTos:

[IpodobpazoBanue, 2017. — 96 c. — 978-5-4488-0150-1. — Pexum noctyrma:
http://www.iprbookshop.ru/65731.html

2. Hamunarep, B. A. Maremaruka: TpUTOHOMETPUYECKHE YPaBHEHHS H
HEPABEHCTBA : y4eOHOE IMOcoOue ISl CpeaHero MpodhecCHOHaTLHOTO 00pa3oBanus / B.

A. Jamuarep. — 2-e usf., ucnp. u gon. — Mocksa: M3marensctBo FOpaiit, 2019. —
136 c¢. — (IlpodeccuonansHoe obpazoBanmue). — ISBN 978-5-534-08453-5. —
Tekct: osnektponnbii  // DOBC  IOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/438910

3. Marematuka. [Ipaktukym: ydeOHOe mocoOue Ui CPEIIHEro
npodeccuoranibHoro obpaszoBanus / O. B. TarapuukoB [u ap.]. — Mockga :
NznarensctBo [Opaiit, 2019. — 285 c¢. — (Ilpodeccuonansuoe obpazoBaHue). —

ISBN 978-5-534-03146-1. — Texct : anextponnsiii // IbC FOpaiit [caiiT]. — URL:
https://biblio-online.ru/bcode/43390.

4, Kypnaner: Bectonuk MI'TY um H.D. baymana. Cepust EcrecTBeHHBIE
HayKU

HuTepHeT- pecypcsl:
1. www. fcior. edu. ru (MadopmanrOHHbIE, TPEHUPOBOUYHBIE W
KOHTPOJIbHBIE MaTepHaJIbl)

2. http://school-collection.edu.ru Enunas  koJutekius — IUQpPOBBIX
00pa3oBaTeIIbHBIX PECYPCOB

3. http://www.uchportal.ru Yuurenabckuit moprain

4.  http://www.lektorium.tv JIEKTOPUYM [TPOCBETUTEJILCKUIA
ITPOEKT
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4. KOHTPOJIb 1 OIEHKA PE3YJIbBTATOB OCBOEHUA INCIIUIIJIMHBI

Pe3yabTarsl 00yuenust
(ocBOCHHBIE YMEHMS, YCBOCHHbIC 3HAHUA)

DopMBbI U METOIbI
KOHTPOJISI M OLCHKH
pe3yJabTATOB 00y4YeHMSI

B  pesymbrare  OCBOCHHS  JUCIHUIUIMHBI
oOy4Jaromuiicss J0JHKEH YMeTh:
— yMeThb HCIOJIB30BaTh IPUOOPETCHHBIC

3HAHUS U YMEHUS B IPAKTUUYECKOMN JEATEIbHOCTH
1 IOBCEIHEBHOM KU3HU,

— yMETh  BBINOJNHATH  BBIYHCICHHA U
npeoOpa3oBaHus;

— [ymets pearh ypaBHEHHUS u
HEPaBCHCTBA,;

— [JymMeTb  BBINOJNHATH  JEHCTBUS  C
byHKIUAMY;

— [JyMers  BBHINONHATH  JCHCTBUA  C

IrcOMCTPHUUICCKUMHU (1)I/Il“ypaMI/I, KOooOpAuHaTaMHu H
BCKTOpaMU,

— [lymMerp  CcTpoWTb M  MCCIENOBATH
MaTeMaTHYECKHE MOJIEIIN.
B pe3yJbpTare OCBOEHUSA JVCLUTUIAHBI

oOyyJaromuiicsi JOJKEH 3HaTh:

— 3HAYCHWEC MAaTCMATHYECKONH HayKd s
pelleHusT 3ajJad, BO3HUKAIIIUX B TEOPHH U
NpaKTHKE; I[IUPOTY ©W B TOXE  BpeMs
OTPaHUYCHHOCTh TIPUMEHEHUS MaTeMaTHICCKUX
METOJIOB K aHAJIM3Y M UCCIICIOBAHHUIO MTPOIIECCOB
U SIBJICHUH B TIPUPOJIE U OOIIIECTBE;

— 3HAYCHWE  TPAKTUKA W BOMPOCOB,
BO3HUKAIOIIMX B CaMOW MaTeMaTHKE JUIs
GbOpMUPOBaHHS W PAa3BUTHS MaTeMaTHYECKOM
HAyKH; KCTOPHUIO PAa3BUTHSA IIOHATHS YHCIIA,
CO3JIaHUS MaTEeMaTHIECKOTO aHaIn3a,
BO3HUKHOBCHUS U PA3BUTHS TCOMETPHH,

— YHUBEpPCAIBHBIH  XapakTep  3aKOHOB
JOTUKA MaTeMAaTWYCCKUX PACCYKICHUH, WX
NPUMEHUMOCTh BO BCEX 00JIACTSAX YEIOBEUYCCKOM
JCSATCIIBHOCTH;
BEPOSATHOCTHBIN XapakTep
TIPOIECCOB OKPYKAIOMIETO MHPA.

Pa3INYHbIX

OLICHKAa BBIITOJIHCHUA
NMHANBUAYAJIbHBIX 3aI[aHI/Iﬁ C
HCIIOJIB30BaHHUCM

Pa3HOYPOBHEBBIX 3a7a4
OIICHKA BBIMIOJIHEHUE 3aJaHui
JUISl TEMAaTUY€CKOTO KOHTPOJIS

OIICHKA pPE3yJIBTaTOB
cobeceoBaHUs TIO0 3aJaHUSIM
TEMaTUYECKOTO KOHTPOJIS
OIICHKA 3aIUTHI pepepaTtoB
AK3aMeH
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