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HOACHUMTEJBHAS 3AIITMCKA

[IporpamMmma o0011€00pa3oBaTeibHONM yueOHOM nucuumuinHa «MarteMmaTtukay
MpeaHa3HaYeHa Uil U3ydyeHus marematukd B opranusauuu CIIO, peanusyromnryro
00pa3oBaTeNbHYIO0 TPOrpaMMy CpeiHEro oOIero oopa3oBaHus B Mpejeiax OCBOCHUS
OCHOBHOHM  oOpa3zoBaTenbHOM  mporpamMmmbl 1o  cnenuansHoctd  09.02.07
NudopmallioHHbIe CUCTEMBI UM MPOrpaMMHUpPOBaHHE Ha 0a3e OCHOBHOTO OOILEro
o0Opa3oBaHUS TPU TIOATOTOBKE KBATU(UIMPOBAHHBIX pabOuMX, CIyXKalluX U
CIIEIUAICTOB CPEIHETO 3BCHA.

[Iporpamma pa3paborana Ha ocHoBe TpeOoBanuii PI'OC cpeanero ooOiero
o0pa3oBaHUs, MPEIBIBISEMBIX K CTPYKTYPE, CONCPKAHHUIO U PE3yJIbTaTaM OCBOCHHSI
y4eOHOW JUCIUIUTMHBI «MaTemaThka», B COOTBETCTBHHM C PEKOMEHIAIUSAMHU I10
OpraHu3alliy TOJYYCHHS CpeaHEero oOmmero oOpa3oBaHUS B TpEACiIax OCBOCHHS
o0pa3oBaTeNbHBIX MPOrPaMM CPEIHEro MpodeccHoHaIbHOrO 00pa3oBaHMs Ha Oase
OCHOBHOTO  oOmiero oOpa3oBaHusi ¢ y4eTroM TpeOoBaHUU  (hemepaTbHBIX
rOCYJIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHJAPTOB W IMOJIYy4aeMOW MPOPECCUU WIN
CHCIUANBHOCTH  CpeIHEro  mpod)eCCHOHAIBHOTO  00pa3oBaHUs (mrchMO
JlenapTaMeHTa roCyIapCTBEHHOW IMOJIMTUKH B cepe MOJATOTOBKH padOuYuX KaJpoB H
JITTIO Muno6pHayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanue mporpamMmbl  «MaTemMaTuka» HaIpaBICHO Ha JIOCTH)KCHHE
CJICYIOITUX TENCH:

* o0ecnieueHue CGHOPMUPOBAHHOCTH TMPEIACTABICHUH O  COIMAIIBHBIX,
KyJbTYPHBIX H HCTOPUYECKHUX (paKTOpaxX CTAHOBJICHHUS MAaTEeMAaTHKH,

* obOecrieueHne CGHOPMUPOBAHHOCTH JIOTHYECKOTO, QJITOPHUTMUYECKOTO |
MaTeMaTHIECKOTO MBIILICHUS;

* obecrieueHre CPOPMHUPOBAHHOCTH YMEHUH MPHUMEHATH MMOJIyYCHHBIC 3HAHWSI
IpY PEIICHUH Pa3INYHBIX 3a/1a4;

* obecrieueHre CPOPMHUPOBAHHOCTH TPEICTABICHUA O MAaTEeMaTHKE KaK YacTH
00IIIeYeNIOBeYeCKO  KyJIbTYphl, YHHUBEPCAIBHOM SI3bIKE HAyKH, IIO3BOJISIONICM
OITUCHIBATh M U3yYaTh PEATbHBIC TPOIIECCHI U SIBICHUS.

B mporpammy BKIIIOYEHO COfEp)KaHUE, HAIMpaBiIeHHOEC Ha (OPMHUPOBAHHE Y
CTYJCHTOB KOMIICTCHIIMH, HEOOXOAMMBIX 1 KadecTBeHHOro ocBoeHus OITOIT CITO
Ha 0a3e OCHOBHOTO o0O0Iero oOpa3oBaHHs C TIOJYYCHHEM CpPEIHEro OOIIero
o0pa3oBaHUs; MPOTPaAMMBbI TOJTOTOBKUA KBATM(UIIMPOBAHHBIX PA00UYUX, CITYXKAIlUX;
MpOrpaMMbl MOATOTOBKHU crienanucToB cpeanero 38eHa ([IIKPC, TTTICC3).

[Iporpamma  MOXXET  HWCHOJB30BAThCA  JAPYTUMH  TPOdHeCcCHOHATBHBIMU
0o0pa30BaTebHBIMI OPTaHU3ANUSIMH, PEaTH3YIOIMIMMH 00pa30BaTEIbHYI0 TPOTPAMMY
cpenHero odmiero obpazoBanHus B mpenenax ocBoeHuss ocHoBHor OIIOIT CITO Ha
6a3e ocHoBHOTO 00MIero oopazosanus (ITITKPC, TTIICC3).



1.10BIIASA XAPAKTEPUCTUKA YUEBHOU JAUCHUITIINHBI
MATEMATHUKA»

Maremartuka ABJIAETCA (byH1aMeHTaIbHOU o011eo0pa3oBaTeabHON
JUCHUIUIMHOW  CO  CIIOKHMBIIUMCSL  YCTOMYMBBIM  COJACpKAHUEM U OOIIUMHU
TpeOOBaHMAMM K  MOATOTOBKE  oOydaromuxca. B mpodeccroHambHBIX
0o0pa30BaTeNbHbIX OpPraHU3alMIX, pPEATU3YIOUIUX O00pa30BATENbHYI0 MPOrpPaMMy
cpenHero obmiero oOpaszoBanus B mpenenax ocBoeHus OIIOII CIIO na 6a3ze
OCHOBHOT'O 00111eT0 00pa30BaHUs, U3yUYEHUE MATEMATHUKH UMEET CBOM OCOOEHHOCTH B
3aBUCUMOCTA OT Tmpoduis mnpodeccuoHanbHOro o0pa3oBaHus. Ilpu ocBoeHuu
npodeccuit CIIO u cneumansHocTet CIIO  ecTecTBEHHOHAy4YHOTro MpoQuiist
npodeccroHanbHOro oopasoBanus, crneunaibHocted CIIO rymanutapHoro npoduis
npodeccuoHanbHOr0 00pa3oBaHMsd MaTeMaTMKa H3ydaeTcs Ha 0a30BOM ypOBHE
®I'OC cpennero ob6mero ob6pazoBanusi; npu ocBoeHun mnpodeccuit CIIO wu
cnenuanbHocTed CIIO TeXHMYECKOro M COLMAIbHO-DKOHOMHUYECKOro mpoduiei
npodeccuoHaNbHOIO0 00pa30BaHUsl MaTeMaThKa u3ydaeTcs Oosee yriayOJeHHO, Kak
npoduiabHas ydeOHas JUCHUIUIMHA, YYMUTHIBAIOMIAs CHEIU(UKY OCBaMBAEMBIX
npodeccuii WM CHENUATBHOCTEH. DTO BBIPAXKAETCS B COJAEPKAHUU OOYyUEHHS,
KOJIMYECTBE YacOB, BBIJICISAEMBIX HA U3YYEHHUE OTNIETBHBIX TEM MPOTPAMMBI, TITyOHHE
UX OCBOCHHUS CTYJCHTaMH, O0OBEME M XapaKTepe MNPaKTUYECKUX 3aHSATHUN, BHUAAX
BHEAYUTOPHOM CAMOCTOSITENIbHOM pabOThI CTYICHTOB.

OO0mue 1enu U3y4eHHus MaTeMaTHUKU TPAIUIIMOHHO PEaU3yIOTCS B YETBIPEX
HaIPaBJICHUSX:

1) obuee mpeacTaBaeHUE 00 UIACSIX M METOJIaX MaTeMaTHKHY;

2) UHTEIUICKTyaJIbHOE Pa3BUTHUE;

3) oBnajieHHE HEOOXOTUMBIMUA KOHKPETHBIMH 3HAHUSIMH U YMCHHSIMU;

4) BOCTIMTATEIBHOE BO3JICHCTBHE.

[Tpodunuzamnus menet MareMaTHIeCKOro oOpa3oBaHMs OTpakaeTcsl Ha BhIOOpE
NPUOPUTETOB B OpraHU3aldd Y4eOHOM JesTedbHOCTH oOydvaromuxcs. Jlms
TEXHUYECKOTO,  COLMAIBHO-PKOHOMHUYECKOro  mpoduied  mpodeccHoHaIbHOro
oOpa3zoBaHusl BBIOOp 1€l CMemaeTrcss B NParMaTUYeCKOM  HaIPaBJICHHH,
MpeAyCMaTPUBAIOIIEM YCWICHUE WM PACHIMPEHHUE MPUKIAAHOTO XapaKTepa H3y4YeHHUs
MaTeMaTUKH, MPEUMYIIECTBEHHOW OpHEHTalMM Ha aJrOPUTMHUYECKUN  CTHIIb
MMO3HABATEIIbHOW AEATENbHOCTH. [[J TyMaHMTapHOTO M €CTECTBEHHO-HAy4YHOIO
npoduiael mpodeccuoHaIbHOTO 0o0Opa3oBaHUS 0ojiee  XapaKTEPHBIM  SBJISCTCS
YCUJICHUE OOIIEKYIbTYPHOW COCTABIISIONIEH YYCOHOW MUCHUILIMHBI C OPHUCHTAIMCH
Ha BU3YaJIbHO-00pa3HBIA U JOTUIECKUHN CTHIIN y4eOHOU pabOTHI.

N3ydyenne MatemMaThku Kak NPOQMIBHONW 0O0Ieo0pa3oBaTebHON yaeOHOM
JTUCIUIUTMHBI, YYUTHIBAIOMIEH CHeMpUKy OCBaMBAEMBIX CTYICHTaAMH Mpodeccuit
CIIO nmu cnenuanpHocTH CIIO, oGecnieunBaeTcs:



* BBEIOOPOM pA3JIMYHBIX IOMXOAOB K BBEICHUIO OCHOBHBIX TOHSITHHA,
dbopMHUpOBaHHEM CHUCTEMbl Y4YeOHBIX 3aJlaHuii, oOecneunBaroux 3>(PeKTuBHOE
OCYIIIECTBIICHHE BRIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

e oOorameHueM CIEKTpa CTUJed y4yeOHOM JeSITeNbHOCTH 3a CUeT
COTJIACOBAaHUS C BEIYIIMMH JACSITCIHOCTHBIMUA XapaKTePUCTHKAMH BBIOPAHHON
CHEUATbHOCTH.

[IpodunbHas cocTaBistonias OTpa)kacTcsl B TPEOOBAHHMSAX K ITOATOTOBKE
00y4aroIIMNXCs B YACTHU:

e 00Imel CHCTEMBl 3HAHWI: COJEP)KATEIBHBIE MPUMEPHI HCIOJb30BAHUS
MaTeMaTHYEeCKUX UCH ¥ METOMIOB B PO(eCCHOHAIBHOMN JCATEIBHOCTH;

* YMEHUH: pa3nuuue B YPOBHE TPEOOBAHWMHA K CIIOXKHOCTH TPUMEHSIEMBIX
QITOPUTMOB; * TIPAKTHYECKOTO HCIIOJIB30BaHUS MPUOOPETCHHBIX 3HAHWA M YMEHUM:
WHAVNBUIYAIBHOTO Yy4YEOHOrO OINbITa B TOCTPOCHHUH MaTEMAaTHUYECKUX MOJICIICH,
BBIMIOJTHEHUM ~ MCCIIEOBATENbCKUX  MPOEKTOB. TakuMm  o0pazoMm, peaiau3anus
coliepkaHUs Y4YeOHOH JHWCHUILIMHBI OPHCHTUPYET Ha TPUOPHTETHYIO POJb
IPOIECCYATbHBIX ~ XapaKTePUCTHK YYeOHOH paboOThl, 3aBHUCAIIUX OT TPOdHIIs
po(eCcCHOHAIBHOTO 00pa30BaHUs, IMOTYUYCHHS OIbITA UCIIOJI30BAHMS MaTCMAaTHKH B
COJICpP)KATEIbHBIX M MPOPECCHOHAIIBHO 3HAYMMBIX CHUTYyallUsX II0 CPaBHCHUIO C
(bopMasTbHO-YPOBHEBBIMHU PE3yJIbTATUBHBIMU XapaKTEPUCTHKAMHU O0yUYCHUSI.

Copepxxanue y4yeOHOW JUCHUUIUIMHBI pa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMU COJIEPKATEIbHBIMU JTUHUSMU O0yUEHHUSI MaTeMaTHKE:

* anreOpanyeckas JIMHUA, BKIIOYAIOIIAsl CUCTEMATU3AIMIO CBEICHUN O YKCTax;
U3- Y4YeHHE HOBBIX M 0O0O0OIIeHHEe paHee HW3YYEHHBIX omepanuil (BO3BElICHUE B
CTeNeHb, W3BJICUYCHUE KOPHS, JOrapuMHUpPOBAHUE, CHUHYC, KOCHHYC, TaHTEHC,
KOTaHI'€HC M OOpaTHbIE K HHUM); M3YyYEHHE HOBBIX BHJIOB YHUCIIOBBIX BBIPAXKEHUN WU
dbopMys; COBEpPUICHCTBOBAaHUE MPAKTUYECKUX HABBIKOB U BBIYUCIUTEIBHOM
KyJabTYpbI, pAacIIUpeHHEe U COBEPIICHCTBOBAHUE ajreOpanyeckoro ammapara,
chOpMHUPOBAHHOTO B OCHOBHOM IIKOJIE, W €ro MNPUMEHEHHE K PEHICHUIO
MaTEeMaTHYECKUX U MPUKIATHBIX 3a/1a4;

* TEOpPETUKO-(PYHKIMOHATbHAS JIMHUSA, BKIIOYAIONIas CHCTEMAaTU3alUI0 H
pacIIpeHre CBEACHHM O (DYHKIMAX, COBEPIICHCTBOBAHUE TpapUUYECKUX YMEHHI;
3HAKOMCTBO C OCHOBHBIMH HJESIMU M METOJJaMH MaTEeMAaTUYECKOTO aHallM3a B 00beMe,
MO3BOJIIONIEM HCCIIEIOBaTh dJJEMEHTapHble (YHKIIMM W pemaTh MpocTeiime
reoOMeTpuiecKue, GU3NIECKUe U IPyrue MPUKIaTHbIC 3a/1a4H;

* JIMHUS YPaBHCHWM ¥ HEPABCHCTB, OCHOBAaHHAs Ha TIOCTPOCHUU U
MCCIICIOBAHUM MAaTEMaTHYECKUX MOJIEJICH, TepeceKaromascs ¢ anreOpandecko u
TEOPETUKO-PYHKIIMOHATBHOW  JIMHUSIMH W BKIIOYAOMIas  pa3BUTHE U
COBEPINIEHCTBOBAHNUE TEXHHUKU alreOpandeckux MpeoOpa3oBaHWil IS pPEUIeHUs
YpaBHCHHI, HEPABEHCTB W CHUCTEM; (HOpPMHpPOBAHUE CIIOCOOHOCTH CTPOUTH U



UCCIIEeIOBaTh MPOCTEHMIINE MaTeMaTH4YEeCKUEe MOJAENW NpPH PEIICHUH TNPUKIATHBIX
3a]1a4, 33]1a4 U3 CMEKHBIX U CIIEHUATbHBIX TUCLUILINH;

* TEeOMETpUYecKas JHHMS, BKIIOYAIOIIAsl HAIJSIIHbIE MPEICTaBICHUS O
MIPOCTPAHCTBEHHBIX (PUrypax W HU3yYEHUE UX CBOMCTB, (hOPMHUPOBAHUE U Pa3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpaKEHMs,  Pa3BUTHUE  CIOCOOOB  T'€OMETPUYECKHX
MU3MEPEHUN, KOOPAMHATHOIO U BEKTOPHOT'O METOJIOB VISl PEIICHHS] MaTEMaTHUECKUX U
MPUKIAJHbIX 3a/1a4;

* CTOXACTUYECKasl JIMHUS, OCHOBAHHAsA HA Pa3BUTHUM KOMOWHATOPHBIX YMEHHI,
MPEACTABICHUNA O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX OKPY’KaIOILErO
MUpa.

Paznenst (Tembl), BKJIIOYEHHbIE B COJAEpkKAHME Y4E€OHOM JUCIUIUIMHBI,
ABJIAIOTCS OOIIMMHU JJi1 Bcex mpoduiieil npodeccuoHaIbHOrO 00pa3oBaHUs U IPU
Bcex oObemMax Y4YyeOHOro BpPEMEHHM HE3aBHUCHUMO OT TOTrO, SIBISIETCS JU ydeOHas
aucuIuinHa «MartemaTrkay 6a30Boi Wi NpOo(UIBLHOM.

1.2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OCHOBHOM
MPO®ECCHUOHAJBHOMN OBPA3OBATEJIBHOMN ITPOTI' PAMMBI

VYyeOnass jgucuuiuiMHa «MaremaTthkay — SBISETCS YYCOHBIM — IIPEIMETOM
o0si3aTenbHOM mpeAMeTHOM oOnactu «Martematuka W HH(GOpPMATHKa» H3ydaeTcs B
obmreobpazoBarenbHoM mukie ydeOHoro miaaHa OOIT CIIO nHa 6a3e OCHOBHOTO
obmrero oOpa3oBaHus C TojdydeHueMm cpemHero oomiero oopazosanus (IIIICC3) mo
cnenpanbHocTu 09.02.07 «MHpOpMaIIMOHHBIE CUCTEMBI U IPOTPAMMHUPOBAHHUE.

1.3. HEJIb U IIVTAHUPYEMMBIE PE3YJIBTATbBI OCBOEHUS
JNCIHUIIJINHBI:

OcBoeHue cofiepkaHusl yaeOHON TUCIUIUIMHBI «MaTteMaTrnkay o0ecreuynBaeT
JTOCTHKEHHUE CTYICHTAMM CIEAYIOIIUX PE3YJIbTaTOB:
* INYHOCTHBIX:
— c(hOpMUPOBAaHHOCTh TPEACTABICHUM O MaTeMaTHKEe KaK YHHBEPCAIBHOM SI3BIKE
HAayKH, CpEJICTBE MOJCIMPOBAHUS SBJICHUM W TMPOILECCOB, HIACIX M METOJax
MaTEeMaTHUKU,
— TIOHMMAaHHWE 3HAYMMOCTH MATEeMAaTHKUA JJI HAay4YHO-TEXHWYECKOro IIporpecca,
c(hOpMHUPOBAHHOCTh OTHOIICHHMS K MaTeMaTHKE KaK K 4YacTH OOIIeYeI0BeUYCCKOU
KYJbTYpbl 4€pe3 3HAKOMCTBO C HCTOPUEW Pa3BUTHUS MaTEMATHKH, 3BOJIOIUACH
MaTeMaTH4YECKUX HJICH;



—  pa3BUTUE JIOTMYECKOTO  MBIIUJIEHUS, MPOCTPAHCTBEHHOTO  BOOOpakKeHUS,
ANTOPUTMUYECKON KYJIbTYPhI, KPUTHUYHOCTH MBINIJICHUS HAa YPOBHE, HEOOXOAMMOM
uist Oynyied npodeCCUOHABHON NESITeIbHOCTH, JJISI POJAOKEHHSI 00pa30oBaHUs U
caMo00pa3oBaHus;

— OBJIaJICHUE MATEeMATHUYECKUMHU 3HAHUSMU W YMEHHUSIMH, HEOOXOAMMBIMU B TO-
BCEIHEBHOM JKM3HU, JJIsI OCBOCHHS CMEXHBIX €CTECTBEHHOHAYUYHBIX UCIUIUIMH U
JUCHUIUIMH MPO(ECCUOHAILHOTO IUKJIA, ISl TOJydeHus:s o0pa3oBaHus B 00JIACTHX,
He TpeOyIoHMX yriyOJeHHON MaTeMaTUYECKOW MOIrOTOBKY;

— TFOTOBHOCTb U CIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA
MPOTSHKEHUU BCEH JKU3HU; CO3HATEILHOE OTHOILICHUE K HEMPEPHIBHOMY 00Pa30BaHUIO
KaK yCJIOBUIO YCTCIIHON MpoheCCUOHAIbHON U 0011IeCTBEHHOM eI TEIbHOCTH;

— TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEJIbHOW TBOPYECKONM W OTBETCTBEHHOM
NeATEeIIbHOCTH;

— TOTOBHOCTh K KOJUICKTUBHOM paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMH B
o0pa3oBaTenbHOM, 0OIECTBEHHO IMOJIE3HOU, YU4eOHO-UCCIIEA0BATENbCKOM, MPOSKTHON
U JIPYTUX BUIAX JCSITCIBHOCTH;

— OTHOIIICHHE K MPOQEeCcCHOHATHLHON NeATeIbHOCTH KaK BO3MOKHOCTH ydacTUsl B
pelieHnd  JIMYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npo0Jem;

* MeTamnpeIMeTHbIX:

— YMEHHE CaMOCTOSITEJIbHO OMNpPENENsATh HENH ACSITEIbHOCTH U COCTaBJIAThH IJIaHBI
TSI TEIbHOCTH; CAMOCTOSITEIHHO OCYIIECTBIISATh, KOHTPOJIMPOBATH U KOPPEKTUPOBATH
JEeSTENbHOCTh; HCIONB30BaTh BCE BO3MOXHBIE PECYpChl  JJisi  JOCTHXKEHUS
MOCTABIICHHBIX IEJIE U peald3alliyl IUJIAaHOB JEATEIbHOCTH; BbIOUpATh YCHEIIHbIE
CTpaTeruy B Pa3IMUHBIX CUTYaIIHAX;

— YMEHHE MPOAYKTUBHO OOIIATHCS M B3aUMOJIEHCTBOBATH B IMPOIIECCE COBMECTHOMU
NESITENBHOCTH, YUYUTHIBATH MO3UIIMH JIPYTUX YYACTHUKOB JESITEIBHOCTH, 3G ()EKTUBHO
paspeniath KOHQIUKTHL,

— BJAJICHWE HaBbIKAMH IT03HABATEJILHOM, y4eOHO-UCCIIEIOBATEILCKOW M MPOCKTHOM
JEeSTENHbHOCTH, HaBBIKAMHU pa3pelieHus MpoOsieM; CHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSTEIPHOMY IMOMCKY METOJIOB PEHICHUS MPAKTHUYECKUX 3a]ad, MPUMEHEHUIO
Pa3TUYHBIX METOJIOB MIO3HAHMS;

— TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSATEIFHON MH(POPMAIMOHHO-TIO3HABATEILHON
JESTENBHOCTH, BKJIIOYAas yMEHHE OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHUKAX
uHOpMaMK, KPUTUYECKA OICHUBATh W HHTEPIPETUPOBATH HHGPOPMAIIHIO,
MOJIy9aeMyI0 U3 Pa3INIHBIX HCTOYHUKOB;

— BJIQJICHHUE SI3BIKOBBIMU CPEICTBAMH: YMEHHE SICHO, IOTUYHO ¥ TOYHO M3JIaraTh CBOIO
TOYKY 3pEHHUS, UCIIOJIB30BaTh a/ICKBATHBIC S3BIKOBBIE CPEJICTBA;

— BJIAJICHUE HAaBBIKAMH ITO3HABATEIBHON PEQIICKCMM KaK OCO3HAHHS COBEPIIAEMBIX

NEUCTBUA W MBICIUTEIBHBIX MPOLIECCOB, WX PE3YJIbTATOB M OCHOBAaHMM, T'PAHMI]
7



CBOET0 3HAHWS WM HE3HAHHWs, HOBBIX IIO3HABATENIBHBIX 33a4 M CPEICTB IS HUX
JTOCTUKECHUS;

— LEJEYyCTPEMJICHHOCTh B TMOMCKAX U TMPUHATHH PEUICHUN, COOOpa3UTEIBHOCTh U
UHTYHUIUS,  PA3BUTOCTh  MPOCTPAHCTBEHHBIX  MPEJCTaBICHHUM;  CIOCOOHOCTH
BOCIPUHUMATH KPACOTy U TAPMOHUIO MUPA;

* IpeIMEeTHBIX:

— c(hOpMHUPOBAHHOCTh MPEJCTABICHUN O MaTEeMAaTUKE KaK YaCTU MUPOBOU KYJbTYpPhI
U MECT€ MaTeMaTWKH B COBPEMEHHOM ITMBUIIM3AIMHU, CIIOCO0OAX OMHUCAHUS SIBICHHIM
pealbHOTO MHUpPA HA MATEMaTUYECKOM SI3BIKE;

— c(hOpPMUPOBAHHOCTH MPEICTABICHUN 0 MaTEeMATHUYECKUX MOHITUSAX KaK BaKHEUITUX
MAaTeMaTUYECKUX MOJIENSAX, MO3BOJISIOIIUX OMUCHIBATh U U3Y4YaTh PAa3HbIC MPOLIECCHI U
SIBJICHUS; MMOHUMAaHUE BO3MO>XHOCTH aKCHUOMATUYECKOTO MOCTPOCHUS
MAaTeMaTUYECKUX TECOPHUIl;

— BJIAQJCHHUE METOJaMHU JOKa3aTelbCTB M QJITOPUTMOB PEIICHUS, YMEHHE HX
NPUMEHSITh, IPOBOJUTH JOKA3aTEIbHBIE PACCYKJAECHUS B XOJ/I€ PELICHUS 3a/1a4;

— BJIaJICHUE CTaHAAPTHBIMU MIPUEMAMU PELICHUS PAIMOHATIBHBIX U UPPAIMOHATIbHBIX,
MOKA3aTeNbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YpPABHEHUH M HEPABEHCTB, HX
CHUCTEM; MCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MIPOrpaMM, B TOM 4YHCIE IS
MOMCKa MyTH PEIICHUS U WUTIOCTPALIUM PEILICHUS] YPaBHEHUN U HEPABEHCTB;

— c(opMUPOBAHHOCTH MPEJICTABICHUN 00 OCHOBHBIX MOHSATHUSAX MaTEMAaTHYECKOTO
aHaiM3a U UX CBOMCTBaX, BJIaJICHHUE YMEHHEM XapaKTepU30BaTh MOBEJeHUE (DYHKIINIA,
UCIIOJIb30BAHUE TMOJYYEHHBIX 3HAHUM Uil ONMCAaHHWS W AaHAJIW3a peajbHbIX
3aBUCHUMOCTEH;

— BIJIQJIEHHE OCHOBHBIMM TMOHATHSAMHU O IUIOCKUX M  IPOCTPAHCTBEHHBIX
reOMeTpUYEeCKUX (PUrypax, UX OCHOBHBIX CBOMCTBax; C(HOPMHPOBAHHOCTH YMEHHUS
pacrno3HaBaTh reoMeTpruyeckrue (GUryphl Ha YepTexax, MOJEISIX U B peallbHOM MHPE;
NPUMEHEHHE HM3YYCHHBIX CBOWCTB T'€OMETPHUYECKUX (Uryp ¥ QOopMyn Uil perieHus
F€OMETPUYECKUX 3a7a4 U 33]1a4 C PAKTUYECKUM COJAEPKAHUEM;

— c(OpMHPOBAHHOCTH TMPEACTABICHUNA O TpoLlecCax W SBICHUAX, HMEIOIINX
BEPOSITHOCTHBIM XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MUDE,
OCHOBHBIX IOHATHUSAX JJIEMEHTAPHOU TEOPUM BEPOSTHOCTEW; YMEHUW HAXOIWUTh HU
OLIEHWBATh BEPOSITHOCTH HACTYIUICHUS COOBITHH B MPOCTEUIINX MPAKTUYECKUX
CUTyalHsIX U OCHOBHBIE XapaKTEPUCTUKU CIIyYalHbBIX BEJIINYNH;

— BJAJCHHE HABBIKAMU MWCIIOJIB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM IIpU
pELICHUN 3a/1a4.

1.4. PexomeHyeMoe KOJIMYECTBO YACOB HA OCBOEHHE NMPOTrPAMMBbI JUCHUIJIMHBI:

MaKCHMaJIbHOW y4eOHOM Harpy3ku oOydaromierocs 288 1acos, B TOM YHCIIE:
00s13aTeNTLHOM ayIUTOPHOU yueOHOM Harpy3ku oOydaromerocs 288 4acos;



2. CTPYKTYPA U COAEP)KAHUE YUEBHOU JUCHUILJIAHBI

2.1. O0beM y4eOHOIl TUCHUNIMHBI U BUbI Y4e0OHOH padoThl

Bup yyeOHo# padoThI Oobvem uacos
O0bem 00pa3oBaTe/IbHON NPOrPaMMbI 248
CymMmapHasi ydyeOHasi Harpy3ka BO B3aUMOJCHCTBHM € 237
npenojasarejemM

B TOM 4YHUCIIC:

TEOPETUUYECKOE 00yUeHHE 78

1a00paTOPHO-TIPAKTUYECKUE 3aHSATHUS 156

KypcoBast paboTa (IIpOEKT) -

KoHnTponbHas padora -

CamocTosrenbHas padboTa 11

IIpome:xxyTouHasi arrecTanus B (popme: IK3aMeHa. 2







2.2. TEMATUYECKU IIJIAH U COAEP)KAHUE YUEBHOU JUCHUIIJIAHBI «MATEMATHUKA»

HaumenoBanue Coaep:kanue yueOHOro Mmatepuaja 1 (oOpMbl OPraHU3aALNHU AeSITeJILHOCTH 00yYal0IIUXCS O0beM yacoB YpoBeHb ycBoeHUs!
pa3fesioB H TeM
1 2 3
PA3JIEJI |
Tema 1.1. Conep:xaHue yueOHOro MaTepuaia; 8 2
IToBTOpEHUE U Haubonbiiee n HauMenbliee 3HaueHnss GQyHKIUU. YETHBIC 11 HeUETHBIE () YHKIINH.
pacimpeHue [Mocrpoenue rpagukoB GyHKIIUH ¢ TOMOIIBIO TeOMETPUUECKUX Mpeodpa3oBanuii. OOpaTHas
CBEJICHUI O dbyaknus. PaBHOCHIIBHBIC YpaBHEHUS U HEpaBeHCTBA. MeTOI HHTEPBAIOB
dhyHKIMIX
TeMbl IpaKTHYECKUX 3AHATHIH 10
Nel HaxoxeHue o05acTu onpeeneHns U o0IacTi 3HaueHui QyHKIun 2
No2 I"'eomerpuueckne npeodpa3zoBanus rpa(prKoB HyHKIHIHA 2
Ne3 Metoz paBHOCHIBHBIX ITPEOOpa30BaHuit sl PELICHNS YPAaBHEHUH M HEPAaBEHCTB 2
Tema 1.2 Copaep:xaHue yueOHOro MaTepualia 6 2
Crernennast CremnenHasi GyHKITAS ¢ HATypaJIbHBIM moKa3aTeneM. CTereHHas GYHKIINAS C IETBIM TTOKa3aTeleM.
dbyHKIHIS Onpenenenne KOpHs N-i creneHn. CBONCTBa KOPHSI N-i CTEIEHN.
TeMbl NPAKTHYECKUX 3AHATHI 8
Ne4 ToxaecTBeHHBIC TTPe0Opa30BaHUsI BEIPAKEHHH, COAEPKAITIX KOPHU N-I CTEeHN
No5 ToxaecTBeHHBIC TTPeOOpa30BaHMUs BEIpAKEHHH, COAEPIKAIIIX CTECIICHN C PaIlHOHATBHBIM
No6 NppanmoHaapHBIE YPaBHEHHUSI METOIOM PaBHOCHIIBHBIX MPE0Opa3oBaHUM
No7 HpparmoHaJIbHBIE HEPAaBEHCTBA METOIOM PaBHOCHIIBHBIX IPeoOpa3oBaHU
Tema 1.3. Copep:xaHue y4eGHOI0 MaTepuasia 10 2
OcHOBBI Pagnannas mepa yrina. BpamarensHoe nsmkenue. CHHyC, KOCHHYC, TAHT€HC M KOTAHTE€HC YHCIIa.
TPUTOHOMETPUH | 3HAKU TPUTOHOMETpUYECKUX (PyHKIMIL. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA, (POPMYIIBI

npuBeneHns. CHHYC, KOCHHYC U TAHI'€HC CyMMBI M Pa3HOCTH JBYX YIi10B. CHHYC U KOCHHYC
nBoiHOro yria. @opmynsl mojaoBuHHOTO yria. [IpeobpazoBanusi cyMMBl TPUTOHOMETPUYECKUX
¢$byHKIMI B IPOM3BENICHNE U IPOou3BeAcHHs B cymMMy. IIpeobpa3oBanus npocTedmmx
TPUTOHOMETPHUYECKUX BBIPA’KEHUH.
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Tembl NpaKTHYECKUX 3aHATHIT

22

No8 PanmanHbIi MeTO UI3MEPEHHUS YIITIOB BPAILIEHHSI U CBSI3b C T'PaJyCHOM Mepoil.

No9 OcHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA

Nel0 3naku TpUroHOMETPHUYECKUX (DYHKITHIA.

Nell TlpeoOpa3oBaHue TPUTOHOMETPHUECKHX BBIPAKEHHH MPHU NOMOIIX OpMYJI TPUBEICHHSI.

Nel2 TIpeoOpazoBaHue TPUTOHOMETPUYECKHUX BBIPAKECHHH.

Nel3 CuHyc M KOCHHYC TBOMHOTO yTIJa.

No14 ®opmyIibl TOTIOBUHHOTO yIa.

Nel5 Metozp! penieHuil TpUroHOMETPUYECKUX YpaBHEHUH

Tema 1.4,
Tpuronomerp
HYECKHUE
YpaBHEHUS U
HEpaBEHCTBA

Conep:xanue yueOHOro MaTepuasa

VYpaBuenwue C0S X = b. Vpasuenwue Sin X = b. Ypasuenwus tg X = b u ctg X = b. ®yukiuu y = arccos
X, Yy = arcsin x, y = arctg x, y = arcctg X. TpuroHomerpuveckie ypaBHEHHUS, CBOMASAIINECS K
anreOpandecKkuM. PellleHHe TPUTOHOMETPHUYSCKHMX YpPaBHEHHH METOJOM PAa3JIOKEHUS Ha
MHOXXHTEH. Pemenue HpOCTeﬁmHX TPUTOHOMCTPUYCCKUX HCPABCHCTB.

TeMbl NPAKTUYECKUX 3aHATHI

Nel6 Permenrie mpoCcTEHIINX TPUTOHOMETPHYECKUX YpaBHEHUH

Nel7 I'paduku pyHKIMHA Ha OCHOBE ITpaMKOB YETHIPEX TPUTOHOMETPUICCKUX (DYHKITHIA.

Nol8 TpuronoMerpudeckiue ypaBHEHHUS, CBOISIINECS K alreOpandecKuM ypaBHEHUSIM

Tema 1.5
IIpousBonnas u
€€ IpUMEHEHUE

Conep:xaHue yueOHOro MaTepuasa

[MocTpoeHue CTEMeHHBIX, MOKA3ATENbHBIX, JIOrapUPMUIESCKUX U TPUTOHOMETPUYCCKHX (YHKITHH.
HccnenoBanue CBONCTB CTENCHHBIX, MTOKA3aTENbHBIX, JTOrapu(OMHUECKUX U TPUTOHOMETPHUYECKUX
¢bynxiuid. [ToHsTHE CHHYCOUIA, KOCHHYCOW/IA, SKCITOHEHTA, YHCIIO €.

TeMbl NPAKTUYECKUX 3AHATHIA

Nel9 nponsBogHbIE (DYHKIHIA

No20 mpoMeXyTKu BO3pacTaHus U yObIBaHUS (HYHKIIHN

No21 MccnenoBanue CBOMCTB (PYHKITUH C TTOMOIIBIO TPOU3BOTHOM

PA3JIEJI 11

Tema 2.1.
ITokasatenbHasg u
JorapupmMuyeckas

GbyHKIIH

Copep:xaHue y4eOHOI0 MaTepuajia

CreneHb ¢ MPOU3BOIBHBIM JCHCTBUTENBHBIM TOKa3aTeneM. [lokazaTenbHas GyHKIus.
IlokaszarensHble ypaBHeHu. [lokazaTenpHble HepaBeHcTBa. Jlorapudm u ero cBoiicTsa.
Jlorapudgmuueckas ¢pyHkus u e€ cpoiicraa. Jlorapupmuueckue ypasaenus. Jlorapudpmudeckas
¢ynkuus u e€ coiictsa. Jlorapudmuueckue ypasHenus. Jlorapudmudeckue HepaBeHCTBA.
[IpousBoaHbIE MTOKa3aTENBHOMN 1 JTOrapu(MUIECKON (PYHKIIHHA.

10
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Tembl npakTHYECKUX 3aHATHIT

Ne22 CpoiicTBa moka3aTelabHOW QyHKINN

No23 Tloka3zarenbHble ypaBHEHUS U HEPABEHCTBA

Tema 2.2. Conep:xanue yueOHOro MaTepuasa 6
Hurerpan u [lepBooOpasnas. [IpaBuna HaxoxeHUs TepBooOpa3HoM. [Lomanab KPUBOJIUHEHHOMN Tparenuu.
ero OnpenenéHuplii MHTErpa. Boraucinenue o0bEMOB Tel.
IIpUMEHEHHNE
TeMbl NPAKTHYECKUX 3AHATHIA 14
Ne24 HaxoskaeHre nepBooOpa3HbIX, HEONPEeEHHOTO HHTerpaia
Ne25 Onpenenénublii HHTErpa, TUIOMAIN GUTYD
Ne26 Tpon3BoHbIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA.
No27 Haxoxnenne 00bEMOB Te
Tema 2.3. Conep:xkanue yueOHOro MaTepuasa 6
ONIEeMEHTHI Meron MmaTemaTrueckoi mHAYKINA. [lepectanoBkn, pasMenieHus. Coderanus (KOMOWHAITHN).
koMOmHaTopuku. | buaoMm HeroToHa.
bunom HeroToHa
TeMbl NPAKTUYECKUX 3AHATHIA 8
Ne28 Meron MmateMaTniecKol WHIYKIIUHU JJIS IOKA3aTeNbCTBa HEPABCHCTB
Ne29 Perrenue 3a1a4 KOMOMHATOPHOTO XapaKTepa.
Tema 3.1. Conep:xaHue y4eGHOro MaTepuaia 6
OnemenTs! Teopuu | Onepannu HaJ COOBITUAMU. 3aBUCUMBIE U He3aBHCHUMBIE cOObITH. Cxema beprymm. Cryuaiiapie
BEPOSTHOCTEH | BEIMYMHBI M UX XaPAKTEPUCTUKH.
TeMbl IPaKTHYECKUX 3aAHITHH 11

Ne30 HaxoxaeHne BEpOSTHOCTH COOBITHH.

Ne31 Mcrionp30BaHKe CXeMBl bepHYIIIH.

Ne32 HaxokaeHne MaTeMaTHIeCKOT'0 OJKMIAHMS CITyJaifHOM BEIMYNHBEI 110 €€ pacipeaeIeHHIO.
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PA3IET III.

Tema 4.1.
IIpsimas u
IIJIOCKOCTh B
MIPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuasa
[Tnanumerpus u crepeomerprsa. OCHOBHBIE MOHATHS CTEPEOMETPUHU. AKCHOMBI CTEPEOMETPHH.
B3aumHoe pacronoxeHne NpsAMbIX U TNIOCKOCTEH B IpOCcTpaHcTBe. [lepnenaukyisp u

HaKJIOHHbIE, TpoeKus. [IByrpanHblid, MHOrorpanHsiii yron. IlapannensHoe OpOEKTHUPOBAHUE.

[Tapannensusiit nepenoc. CHUMMETpPHSL.

TeMbl NPAKTHYECKUX 3AHATHI

12

Ne33 B3anMmHOe pacnonokeHne MpsSMBIX U MIIOCKOCTEH B IPOCTPAHCTBE

No34 Teopema o Tpex MmepIeHANKYIsIpax

Ne35 IMapamnensHoe npoekTupoBanue. [lapannensubiii nepeHoc. CuMmmerpusi.

Ne36 BrlmtonHenue 3a1a4 Ha IOCTPOCHIE

Tema 4.2.
MHororpaHHUKH

Conep:xkaHue yueOHOro MaTepuasa

[lonsTre MHOTOTrpaHHNKA, BEPIIMHEI, pedpa, TPaHW MHOTOTPAHHUKA.

[Tpusma. Ipsmas u HaktonHast mpusma. [IpaBmisHas npusma. [lapannenenumnen. Kyo.
[Mupamuma. [IpaBunsHas nupaMuga. YcedeHHbIe MHOTOTpaHHUKH. Terpasnp. CedeHus Kyoa,

npu3Mbl 1 tupaMubl. [IpencraBnenne o mpaBUIBHBIX MHOTOTPaHHUKAX (TeTpasip, KyO, OKTasIp,

JofeKadIp 1 ukocadap). Ilnomaam GOKOBOIH M TOTHOM MTOBEPXHOCTH MHOTOTPAHHUKOB.

TeMbl NPAKTHYECKUX 3AHATHIA

12

Ne37 BeironHeH#e 3a7a4 Ha TIOCTPOCHUE TIPU3MbI U UCCIICIOBAHKE €€ SJIEMEHTOB

Ne38 BeimonHeHue 3a7a4 Ha IOCTPOCHUE IUPaMUJT U HCCIICIOBAHKUE €€ 3JIEMEHTOB.

No39 BrlnogHeHre 33124 HA ITIOCTDOEHUE CEYEHUN IIDU3MBIL

Ne4(Q BeironHeHye 3a7a4 Ha IIOCTPOCHUE CCUCHUIN ITMPaMH I,

Tema 4.3.
Tema n
MTOBEPXHOCTH
BpaleHus

Coaep:xkaHue y4eOHOro MaTepualia
Tena Bpamenus. Llumuanp u koHyc. YceueHHbIH KoHYyC. OCHOBaHHUE, BRICOTA, OOKOBas

MIOBEPXHOCTH, 0Opa3yromasi, pazsepTka. OceBble ceueHHs U CEUCHMS, TapajllebHbIe OCHOBAHUIO.

Ilap u chepa, nx ceuenns. KacatenpHast IIIOCKOCTH K chepe.

TeMpbl IDAKTHYECKUX 3AHATUH

No41 Ilnomans MOBEpXHOCTH LHUJIMHAPA.

Ne4?2 Inomaas HOBEPXHOCTH KOHYCA.

Ned3 Inomane NoBepXHOCTH chepbl U LIapa.
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Tema 4.4,
OO0BeEMBI
TEOMETPHYUECKHUX
Ten

Conep:xxanue yueOHOro MaTepuasa

OO6bem u ero m3mepenue. MuTerpanbHas Gopmyna oobema.

dopmyitel 00beMa Kyba, PSIMOYTOIBHOTO TTapasiIeNenuiiea, MPU3Mbl, HHIHHAPa. PopMyITsl
o0bema npamMuipl ¥ KoHyca. QopMyIbl IO TOBEPXHOCTEN IMIIHHpa U KoHyca. DopMyIIbl
o0beMa I11apa U ero YacTew.

[Momo6ue Ten. OTHOIICHMSI IIJIOIIAJICH MOBEPXHOCTEH 1 00bEMOB MTOIOOHBIX Tell. PelieHue 3aau
Ha HaxXOXKJIeHHe 00beMOB Ky0a. PelieHne 3a1a4 Ha HaxoXk/JIeHHe 00bEMOB MapasuieIIeuIe/a.
Pemenue 3a1a4 Ha HaXOXKIeHHE 00bema Iapa.

TeMbl NPAKTHYECKUX 3AHATHIA

Ned4 Pemenne 3a7a4 1o HaXOXKIEHUIO 00BEMOB TEJL.

Ned5 Pemienne 3a1a4 Ha HaXoKAeHUE o0beMa 1iapa. HterpanbHas Gopmysa o0bema.

Tema 4.5.
Koopaunats! u
BEKTOPBI

Copaep:xkanue yuedOHOro marepuasa. [louarue Bekropa, HyJaeBoro Bekropa. PaznoxeHnue Bekropa
Ha cocrtaBisromue. [Ipoekmus BekTopa Ha ock. JleficTBus Haj BekTopamu. CKaISIpHOE
TIPOU3BENCHUE BEKTOPOB.

TeMbl NPAKTUYECKUX 3AHATHIA

12

No46 JIeiicTBHS C BEKTOPAMH.

Ned7 Paccrostauie Mexay Toukamu. J[eCTBHSI ¢ BEKTOpaMH, 3aIaHHBIMI KOOPTUHATAMHU.

Ne48 CxanspHOE TIPON3BEICHNE BEKTOPOB.

IIpomexyTounas arTecTanus B popMe Ik3amMeHa (C Y4eTOM KOHCYJIbTAIUT)

Bcero

248
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2.3. XAPAKTEPUCTHUKA OCHOBHBIX BUJ0OB YYEEHOM

AEATEJIBHOCTU CTYIEHTOB

Conep:xanue XapaKTepuCcTHKA OCHOBHBIX BUA0OB y4eOHOM
o0y4eHust JAeSITeJIbHOCTH CTY/ICHTOB (Ha YPOBHE Y4eOHBIX J1eiiCTBHI)
PA3JEJI |
Tema 1.1. [ToBTOpenue | PopmynupoBaTh OTpEACIEHUS HanOOJIBIIETO u

U pacuidpesue
cBeleHMH 0 PYHKIUAX

HAaUMEHBUIEr0 3Ha4YeHU (QyHKUMH, YETHOW M HEYETHOU
byukuuit. ®opmynupoBaTh TEOPEMBI O CBOMCTBaX IpadUKOB
4ETHBIX M HEYETHBIX (yHkuuil. HaxoauTe HambOosbluee u
HauMeEHblIee 3HaueHUsd QYHKIMM Ha MHOXKECTBE IO €€
rpaduxy. MccnenoBath GyHKINIO, 3aJaHHYIO (POPMYIIO, Ha
4€THOCTh. CTpOUTh Tpaduku QyHKIUN, UCTIONB3Ysl YETHOCTD
WIH HEYETHOCTb. BoimosiHATh reOMeTpUYEeCcKUe
npeobpazoBanusi rpadukoB  (QYHKIMM, CBSI3aHHBIE C
napajyieIbHBIMU MEPEHOCAMH, PACTSHKEHUSAMH, CXKATUSMU U
CUMMET pHUSIMH, OTHOCUTEIBHO KOOPAMHATHBIX OCEH.
dopmynupoBaTh  ompeaeraeHue  o0paTUMON  (QYHKIUU.
Pacno3naBath oOpaTtumyro (QyHKIMIO TI0 €€ Tpaduky.
YcranaBnuBaTh 00paTUMOCTh QYHKIUU MO €€ BO3PACTAHUIO
win yOsiBaHut0. DOpMYyIUPOBATH OINpEICICHHE B3aUMHO
oOpaTtHbiX QyHKkIui. [IpoBepsTh, SABISIOTCS JU JIBE JaHHBIC
GbyHKIMM B3aUMHO O00paTHeIMH. Haxomuts o00OpaTHYyIO
byHKIMIO K gaHHOM oOpartumoit ¢ynkumu. Ilo rpaduky
JTaHHOW (YHKIMH CTpPOWTh Trpaduk o0OpaTHOM (YHKIUU.
VYcranaBnmuBath  Bo3pactaHue  (yObIBaHHME)  OOpaTHOU
GbyHKIUU 10 Bo3pacTaHuio (yOBIBAHWIO) JAHHOW ()YHKITHH.
dopmynupoBaTh  OmpeneNieHus  O0JacTH  OMpeNeTCHUs
ypaBHEHUW  (HEpAaBEHCTB), PaBHOCWIBHBIX  YpaBHEHMI
(HEpaBEHCTB), ypaBHEHUM-CIICICTBUM (HEpaBEHCTB-
CIEeACTBUI), MOCTOpOHHEro  KopHsi.  DopmynupoBaTh
TEOpPEMBbI, OMUCHIBAIOIINE PABHOCHJIBHBIE NPeoOpa3oBaHUs
ypaBHEHU (HepaBeHCTB). [I[puMeHITh METOA PaBHOCHIIbHBIX
npeoOpa3oBaHuil [JIsl PEIICHHs] ypAaBHEHUN W HEPaBEHCTB.
HaxomuTe o6macth ompeneieHus] ypaBHEHUNH W HEPABEHCTB.
[Ipy MEHATHP METOH CIEACTBUM Il PEIIECHUS YPABHEHHUM.
Peniath HepaBeHCTBa METOIOM MHTEPBAJIOB

Tema 1.2. CtenenHas
bynkuus

dopmynupoBaTh ONpENETICHUE CTENEeHHOW (YyHKIUU C
LeJpIM  IokasaTeneM. OIUChIBaTh CBOWMCTBA CTEIEHHOM
(GYHKIIMU C TIENTBIM TIOKa3aTeNieM, BBIIETSAS clydan YETHOU U
HEUYETHOU CTENEHHU, & TAK)XKE HATYypAIbHOM, HYJIEBOM U LIEJION
oTtputiatesbHoM cteneHu. CTtpouTh Trpaduku QyHKIMN Ha
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OCHOBE rpajuka CTENEeHHONM (QYHKUMH C  LEIbIM
nokasareneM. HaxoauTe HauOosbplliee W HaMMEHbLIEE
3HAYEHUsl CTENEHHOM (PYHKIMU C LEJIbIM IOKa3zaTeJeM Ha
npoMexyTke.  DopMyInHpoOBaTh  ONpENEICHHE  KOPHS
(apudmeTrnyeckoro KOpHs) N-i CTENEHU, a TAKKE TEOPEMBI O
€ro CBOMCTBAX, BBIAEIAA Cllydal KOPHEN YETHOU U HEYETHOU
creneHu. HaxoauTe oOnacTu omnpeneneHusl BbIPAKEHUM,
cozepKalux KOpHU N-u creneHu. Pemars ypaBHEHWs,
CBOIAIIMECS K ypaBHEHHIO XN = a. BpIogHATh
TOKJIECTBEHHbIE TPEOOPA30BAHUS BHIPAXKEHUI, COAEpKaALIUX
KOPHU N-U CTENEHH, B YACTHOCTH, BBIHOCUTh MHOXKHUTEb U3-
N0/ 3HAKa KOPHS N-il CTENEeHH, BHOCUTh MHOMXHUTEIb IOJ
3HAK  KOpHA  N-H  cTemeHw,  OCBOOOXKAATbCS  OT
UppALMOHAIIBHOCTH B 3HaMeHatene JpoOu. OmnuchBaTh
cBOMCTBA (DyHKIMH Y X N =, BBIACJSS CIly4an KOpHENH YETHOU
U Hey€THOU creneHu. CTpouTh rpaduku GyHKIUNA HA OCHOBE
rpaduka QyHkuuu y X n = . GopMynupoBaTh OINpeaesieHne
CTEIEHU C pallMOHAJIbHBIM MOKA3aTEJIEM, a TAKKE TEOPEMBI O
e cBoOlCcTBaX. BBIMOMHATH TOXKECTBEHHbIE TPEOOPAZOBAHUS
BBIDAXKEHUMN, COAEpXKallUX CTENEHW C palMOHAIbHBIM
nokasareneM. Pacno3HaBaTh MppallMOHAJIbHBIE YPABHEHHUS U
HepaBeHcTBAa. POpMyIHPOBATH TEOPEMBI, 0OOCHOBBIBAIOIIUE
PaBHOCUJIIBHOCTh ypaBHEHUHN (HEPaBEHCTB) MPHU BO3BEACHUU
o0eux 4dYacTed JaHHOrO YypaBHEHUS (HEpaBEHCTBA) B
HaTypAJIbHYIO CTEIIEHb. Pemrats UpPpALMOHAJIbHBIE
YPaBHEHUS METOJIOM PpAaBHOCHJIBHBIX IpeoOpa3oBaHUN U
METOJIOM CJIEACTBUN. PemaTte uppaloHaabHbIe HEPABECHCTBA
METOJIOM PaBHOCUJIBHBIX MPEOOPa30BaHUM

Tema 1.3.
OcHOBBI
TPUTOHOMETPHUH

DopMyJIUpOBaTh OMNPEICICHUE PAJUAHHOW MEpbl  yrIJa.
Haxonute pagmanHyro Mepy yria 1o €ro rpaayCHoOM Mepe H
rpaJlyCHyI0 MEpy yIJja IO €ro paJuaHHOM mepe. BbhuucisaTh
JUIMHBI IYT OKPY>KHOCTEW. DOpMYJIUpPOBATH ONPEIACICHUS
KOCHHYCa, CHHYCa, TAHI€HCA U KOTAHI'€HCA yIJa MOBOPOTA.
BbIsiCHATh 3HAK 3HAYEHUN TPUTOHOMETPUYECKUX (DYHKIIHIA.
Yrnpomars TPUTOHOMETPUYECKUE BBIPAKEHUS, HCIOJIb3YS
CBOIMCTBA  YETHOCTH  TPUTOHOMETPUYECKUX  (YHKIIUM.
dopmynupoBaTh ONpeneneHus NepUuoOANIeCcKor QyHKIMM, e
[JIaBHOTO  Nepuoja.  YOpouarb  TPUTOHOMETPUUYECKHE
BBIPAXKEHHS, UCIIONIb3YySl ~ CBOWMCTBA  MNEPUOAUYHOCTHU
TpUroHOMeTpuueckux (¢QyHKIuA. OnuceiBaTh CBOWCTBA
TpuroHoMmeTpudecknx GyHkuuidi. CTpouTs rpaduku GyHKINUN
Ha OCHOBE rpadukoB YETBIPEX OCHOBHBIX
TPUTOHOMETPUYECKUX GyHKIINA. [IpeoOpa3oBbIBaThH

TPUTOHOMETPUYECKHE BBIPAXKEHHSI HA OCHOBE COOTHOUICHMI
LT




MEXJIy TPUTOHOMETPUYECKHUMH (PYHKIMSIMH OJHOTO U TOTO
Ke apryMeHTa. 1o 3HayeHus M OHOW TPUTOHOMETPUUECKOU
byHKIMN HaXOIHUTh 3HAYCHUS OCTaJbHBIX
TPUTOHOMETPUYECKUX (YHKIMH TOro JK€ apryMeHTa.
[IpeobpazoBbIBaTh TPUTOHOMETPUYECKUE BBIPAKEHUS Ha
ocHOBe (opmyn crnoxeHua. Onupasice Ha (GOPMYIbI
CIIOKEHHUA, JOKa3biBaTh (HOPMYJBl TPHUBEACHUS, (HOPMYIIBI
JIBOWHBIX YIJIOB, (OPMYIbl CYMMBI M Pa3HOCTH CHHYCOB
(KOCHUHYCOB), (QopMyNbl TpeoOpa3zoBaHUsd MPOU3BEACHUS
TpUTOHOMETpUYEeCKUX QYHKIUI B cymMMy. [IpeoOpa3oBriBaTh
TPUTOHOMETPUYECKUE BBIpOKEHUS Ha OCHOBE (HOpMyI
npuBeeHUs, (GOpMYyJ TBOMHBIX W TIOJOBHHHBIX YTJIOB,
GbopMys1 CyMMBI U Pa3HOCTH CUHYCOB (KOCHUHYCOB), (hOpMyJ
npeoOpazoBaHUsl  TPOU3BENCHUS  TPUTOHOMETPHUYECKUX
GyHKIIUH B CyMMY

Tpuronomerpuyeckue

Tema 1.4.

YPABHEHHS H
HepaBeHCTBA

dopmynupoBaTh OMNpeACNeHUS apKKOCHHYCa, AapKCHHYCA,
apKTaHTeHCa,  apKKOTaHreHca.  HaxoauTh  3Ha4YeHUsA
0o0OpaTHBIX TPUTOHOMETPUYECKUX (QYHKIHH B OTICIBHBIX
TAOJIMYHBIX TOYKaX. VCIomb3yss TOHITUS apKKOCHHYCa,
apKCHHYCa, apKTaHTeHCa, apKKOTaHIeHCa,  peniaTh
IPOCTEHIITHE TPUTOHOMETPHUCCKHUEC ypaBHCHHUS.
dopmynupoBaTh CBOKWCTBA OOPATHBIX TPUTOHOMETPUIECKUX
bynkauii. Ctpouth rpaduku GyHKIHMN HA OCHOBE TpaduKoB
4eTHIPEX  OCHOBHBIX  OOpaTHBIX  TPUTOHOMETPHUYECKUX
(GyHKIMA. YTIpOIIaTh BBIPaXESHHsI, COAEpIKallue OOpaTHBIC

TPUTOHOMETPUUYECKUE byHKUIUH. Pacno3naBath
TPUTOHOMETPUYECKUE YpaBHEHHMS W HepaBeHCTBa. PemiaTth
TPUTOHOMETPUYECKUE YpaBHEHUS], cBOASLIMECS K

anredpanvyeckuM YpaBHEHUSM, B YAaCTHOCTH, pelIaTh
OJIHOPOJHBIE TPUTOHOMETPUYECKUE YpPABHEHUS MEPBOM U
BTOPOM CTENEHU, a TakKe penaTtb TPUTOHOMETPUYECKHUE
YpaBHEHUS, MIPUMEHSSI METOJ PA3JIOKEHUS HAa MHOMKUTEIU.
PemaTe npocreiimme TpuroHOMETpUIECKHE HEPABEHCTBA

IIpouszBoaHas u eé

Tema 1.5

NpUMeHeHHne

YcranaBnuBaTh CyImiecTBOBaHME Tpenena GyHKIUUA B TOUYKE
U HaxOJIUTh €ro Ha ocHoBe Trpaduka pynkuu. Pasz- nuyarte
rpaduKy HEMPEPBHIBHBIX U Pa3pbIBHBIX (pyHKIMi. Haxomnutsb
npupanieHue apryMeHTa W MpupameHne (pyHKIHH B TOYKE.
BpuncnsaTe CpeIHIOK CKOPOCTh ABHKEHUS MAaTEPUAJIbHOU
TOYKM 1O 3aKOoHy €€ nBwkeHus. DopMynupoBarhb
omnpenesieHhe MPOU3BOJHON (PYHKIMHM B TOYKE, MpaBUiIa
BBIUMCIICHUSI  NPOU3BOAHBIX. HaxoauTe  mpou3BOJHBIE
GbyHKIIMNA, ypaBHEHHs KacaTelnbHBIX Tpaduka GyHKINH,
MTHOBEHHYIO CKOPOCTh [JIBHKEHHS MaTE€pPUAIIBHOM TOYKH.
Hcnonb30BaTh MEXAHWYECKH W T€OMETPUYECKUN CMBICI
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OPOM3BOJHOM B  33Jadyax MEXaHUKHU UM  TE€OMETPHH.
®opmynupoBaTh NPU3HAKK TOCTOSHCTBA, BO3pAcTaHUS U
yObiBaHus (GpyHKIMH. HaxoauTe mpoMeXyTKH BO3pacTaHUs U
yObIBaHUS (PYHKIMU, 3aJaHHON (opMynoid. DopMyIupoBaThH
ONMpeJeeHus] TOYKM MaKCMMyMa W TOYKM MHUHHUMYMa,
KPUTHYECKOM TOYKH, TEOPEMBI, CBSA3BIBAIOUIUE TOYKHU
JKCTpEMyMa C MPOU3BOAHOM. Haxoauts TOYKM BKCTpemyMma
(GyHKUMU, HAauOoJbLIEE U HAaUMEHbIEe 3HAYCHUS] (PYHKUIUU
Ha npomexyTke. HccnenoBaTth cBoilcTBa (YHKIMU C
OMOIIBIO POU3BOJHON U CTPOUTH rpaduK PYHKIIUU

PA3JEJ I

Tema 2.1.
IToxka3zaTeabHas U
Jorapupmuyeckas

pyHkuMH

dopmynupoBaTh OMpeneieHHE MOKa3aTeabHOW (YHKIUH.
OnuceiBaTh CBOMCTBAa TOKA3aTEIbHOW (YHKIIMH, BBIICISS
cllydaii OCHOBaHHsI, OOJBIIEr0 EAWHUIBI, U  CIy4ai
MOJIOKUTEIIGHOTO ~ OCHOBaHUS,  MCHBIIETO  CIUHUIIBI.
[IpeoOpazoBbIBaTh BBIPAKCHHS, COJACpKAIIAE CTECIICHU C
JEHCTBUTEIIBHBIM TTOKa3aTeieM. CTpouTh Tpaduku GyHKINAN
Ha OCHOBE rpaduka nokaszarenbHol QpyHkuuu. Pacno3naBatb
ToKa3aTelbHbIC YpaBHEHUS W HepaBeHCTBA. DOpMyIHpOBaThH
TEOPEMBI O PAaBHOCHIILHOM MPe0oOpa30BaHUM MMOKA3aTEIbHBIX
ypaBHEHH W  HepaBeHCTB. Pemiatb  moka3aTenbHbIC
ypaBHEHHs U HepaBeHCTBa. DOPMYIHPOBATH OIpPEACIICHHE
jgoraprudpma TOJOXKHUTEIBHOIO YHCIa MO TMOJO0XHUTEIbHOMY
OCHOBaHHIO, OTJINYHOMY OT €IUHUIIbI, TEOPEMBI O CBOMCTBAX
aorapudma. [IpeoOpa3oBbIBaTh BBIPAKEHHS, COJIEpKAIINe
JoTapu(pMBbI. dopmynupoBaTh oTpeJieIeHHe
ngorapudmudeckoid (QyHKIIMM ¥ ONKCHIBATH €€ CBOMCTRBA,
BBIJICTISAS CITydail OCHOBAHUS, OOJBIIETO €UHUIIBI, U CIydan
MOJIO)KUTENIBHOTO ~ OCHOBaHHUSA,  MEHBIIETO  €IUHUIIBI.
Jloka3piBaTh, 4YTO TIOKa3aTelbHas H Jorapupmuyeckas
GYHKIIMU SBISIFOTCS B3aUMHO 00paTHbIMU. CTpOUTh TpaduKku
byHKIIMA Ha  OCHOBe  JorapupmMuueckor  GYHKIIUU.
PacnioznaBaTh norapudmMuyeckue ypaBHEHHS U HEPaBEHCTBA.
dopmynupoBaTh TEOPEMBI 0 PaBHOCHIIBHOM
npeoOpa3oBaHUU  JIOTapU(PMUYECKUX  ypaBHCHHH U
HepaBeHCTB. Pemars norapudmudeckue ypaBHEHUS U
HepaBeHCTBA. DopmynupoBaTh ONpeneNieHUs Yuciaa e,
HaTypainbHOro  Jorapupma. Haxomuth  mpow3BOIHBIC
byHKIIMHA,  comepXamMX  MOKa3aTeNbHYIO  (PYHKITHIO,
JorapuMUYecKyto (QYHKIHIO, CTENEHHYI (YHKIHIO C
JIEHCTBUTEIHHBIM MTOKA3aTEIEM

Tema 2.2.
HNuTerpay u ero
NpPHUMEHEHHE

@opMyIupOBaTh OINpPEEICHUEe MNEePBOOOPA3HON (PYHKIINH,
TeopeMy 00 OCHOBHOM CBOMCTBE NEPBOOOpa3HOM, mpasidia




HAaxXOXJIEHUs  TepBooOpazHoi. Ha  ocHoBe  TaOmUIIbI
nepBOOOpa3HBIX M TMPaBWI HAXOXKJEHUS MEPBOOOPA3HBIX
HaxXOJIUTh MEPBOOOpPa3HYI0, OOLIMKA BUJ MEPBOOOPA3HBIX,
HeonpenenéHubld  uHTerpain. [lo  3akoHy  HM3MEHEHUs
CKOPOCTH JIBUKEHUS MATEPHAIbHOM TOYKH HAXOIUTH 3aKOH
JIBUKECHUS MaTepUajJbHOM TOUYKHA. DPOPMYIIMPOBATH TEOPEMY
O CBS3M TMEpBOOOpa3HOM W IUIOMIAJU KPUBOJIMHEHHOMN
Tpaneuuu. PopMyIUpOBaTh ONpPENEIECHUE ONPEAETIEHHOIO
unterpasna. Mcnonw3ys dopmyny Heiorona — JleitoHuna,
HaxXOJIUTh ONpEACHEHHBIN HHTErpai, IIomagu Quryp,
OTPAaHUYCHHBIX  JaHHBIMU  JUHUAMH.  Mcrons3oBaTh
OTIPENICNICHHBIA HMHTETpal JJii HaXOXKJACHUs 00BEMOB Tel, B
4aCTHOCTU 00BEMOB TEJI BPAIICHUS

Tema 2.3.
J1eMeHThbI
KOMOMHATOPHKH.
bunom HbroToHa

dopmynmupoBaTh  TOCIEAOBATCIIBHOCTh  JEHCTBUN  TNPHU
UCIIOJIb30BaHUM JIOKA3aTeIbCTBA METOJIOM MaTeMaTHYECKON
UHAYKIUU.  Mcmonb3oBaTh ~ METOJ ~ MaTeMaTHYECKOU
WHAYKIIMK JUISI JOKa3aTeIbCTBa HEPABCHCTB, HAXOXKICHUS
KOHEYHBIX CYMM, TPH PEIICHHWH 3a7a4 10 TEOPHH YHCEIL.
dopmynupoBaTh ONpEICICHUE TEPECTAHOBKH KOHEUHOTO
MHOKecTBa. DOpPMYIHUPOBaTh ONpECICHUE pa3MEIICHUS N-
3JIEMEHTHOr0 MHOXecTBa 1o K ajgementoB. @opMynupoBath
OIIpeJIeIeHue COoYeTaHusi N-3JIEMEHTHOTO MHOXecTBa o K
AJIEMEHTOB. Ucnonb3ys bopMyIbIL: KOJIMYeCTBa
NEPECTAHOBOK KOHEYHOTO MHOXECTBA, pa3MelleHui N-
3JIEMEHTHOTO MHOXKECTBa 1O K 3JIEMEHTOB M COYCTaHUH N-
3JIEMEHTHOTO MHOXKECTBa 1O K 3JIEMEHTOB, peliath 3aaadu
KOMOMHATOPHOTO XapakTepa. 3anuchiBaTh (Gopmyny OMHOMA
HproTona.  ®@opmynupoBaTh  CBOWCTBA  TPEYrOJIbHHUKA
[Tackans 1 GHHOMUATBLHBIX KO (PHUITMEHTOB

Tema 3.1.
JJIeMeHThI TEOPUH
BEPOSITHOCTEM

dopMyIUpOBaTh ONpPEACICHUS HECOBMECTHBIX COOBITHM,
0ObEIMHEHUST W TEepPeceUeHHus] COOBITHUH, JOTOJHCHHS
coObrTusi. Ucnonb3yst opmyily BEpOsSITHOCTH OOBbEIWHEHUS
JIByX HECOBMECTHBIX COOBITHH, (OpMyIly, CBS3BIBAIOIIYIO
BEPOSTHOCTH OOBEIMHEHUS M TIEPECEUCHHS JBYX COOBITHIA,
dbopMyITy BEpOSTHOCTH JOTOJHEHUS COOBITHS, HAXOIUTh
BEPOSATHOCTH  COObITUH. DOpMyNIHpOBaTH  OMpEAeTICHUS
3aBUCUMBIX ¥ HE3aBUCHMBIX  COOBITHM,  YCIOBHOM
BEpOATHOCTU.  Mcmonb3yss  TeOpeMbl O  BEPOSITHOCTH
NEPECEUCHUs ABYX 3aBUCHUMBIX W HE3aBUCUMBIX COOBITHIA,
TEOPEMY O  BEpPOSATHOCTHM  TNEPECEUCHUS  HECKOJBKHUX
HE3aBUCUMBIX COOBITUH, HAXOAWTHh BEPOSTHOCTHU COOBITHIA.
Pacno3naBath BEPOSITHOCTHBIE AKCHEPUMEHTHI,
OMHUCBhIBa€MbIE C MOMOIIBIO cXeMbl bepHymiu. Haxoautsb
BEPOSITHOCTh COOBITHS, COCTOSAIIETO B TOM, YTO B CXEME
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bepHymnu  ycrmexoM  3aBEepHIMTCA JAHHOE  KOJWUYECTBO
ucnbITaHui. @POopMyIMpOBaThH ONPEACICHUS  CIIyYalHOU
BEJIMYMHBI M MHOXECTBa €€ 3HayeHuu. s ciydamHou
BEJIMYMHBI C  KOHEYHBIM  MHOXECTBOM  3HAYECHUU
dbopMynUpOBaTh OMPEACIICHUS pacIpe/lesIieHUs] CIydailHOM
BEJIMYMHBI M €€ MaTreMaTH4ecKoro oxuganusa. Haxonuts
MaTeMaTHUYECKOE OXUAAHUE CIy4alHOM BEIWYMHBI II0 €€
pacupencieHuro. Hcnone3oBaTh BBIBO/IbI TEOPUU
BEPOSTHOCTENM B 3a/Jadyax C MPAKTUYECKUM KU3HEHHBIM
COJIEp/KaHUEM

PA3JEJ 111

Tema 4.1. Ilpamas u
IUIOCKOCTH B
NPOCTPaHCTBE

@OopMyIMPOBKAa M TPUBEICHUE J10KA3aTEIbCTB MPU3HAKOB
B3aMMHOIO  PACIOJOXKEHUST  NOPSIMBIX W IUIOCKOCTEH.
PacniozHaBanme Ha uyepTexax ¢ MOJEIAX Pa3IMYHBIX
CJIy4yaeB B3aMMHOI'O PACIHOJIOXKEHHUS MPAMBIX U TJIOCKOCTEH,
ApryMEHTUPOBAHUE CBOMUX CYyXJACHUUA. DopMyIupoBaHuE
ONpeeeHNd, TNPU3HAKOB W CBOWCTB MapajUIeNIbHBIX U
MEPICHIUKYJISIPHBIX TIJIOCKOCTEH, JBYTPAHHBIX W JIMHEWHBIX
yIJ0B. BBINOTHEHNWE MOCTPOEHUS YIJIOB MEXAY MNPSIMBIMU,
NPSIMON U MJIOCKOCTBIO, MEXKIY IJIOCKOCTSIMH IO OMUCAHUIO
Y pacIio3HaBaHUE UX Ha Mojelsix. [I[puMeHeHne Npu3HAKOB U
CBOMCTB DAacCIOJIOKEHUSI MPSAMBIX U IUIOCKOCTEW MpHU
pemieHnn  3amad.  M3oOpakeHne  Ha  pUCYHKaxX U
KOHCTPYMPOBAaHHE HAa  MOJENSAX  MEPIECHIUKYJIAPOB U
HAaKJIIOHHBIX K  IUIOCKOCTH, MPSMBIX, HapalieIbHbIX
IUIOCKOCTEM, YIJIOB MEXAY MNOPSMOM M IUIOCKOCTBIO H
o0ocHOBaHHME MoOCTpoeHus. PemieHue 3aad Ha BBIYUCIICHHE
FEOMETPUYECKUX BeIMYUH. ONUCHIBAHUE PACCTOSIHUS OT
TOYKH JO IUJIOCKOCTH, OT HPAMOM IO IJIOCKOCTH, MENKAY

TIIOCKOCTSIMH, MEXIy CKPEHIMBAIOMIMMUCS IPSIMBIMHU,
MEXIYy TPOU3BOJIBHBIMU  (purypaMu B TNPOCTPAHCTBE.
@OopMyIMpPOBaHUE U JIOKA3bIBAHME OCHOBHBIX TEOPEM O

PACCTOSTHUSIX (Teopem CYIIECTBOBAHUS, CBOICTBA).
N300pakeHre Ha 4dYepTeKax HM MOJCIAX PACCTOSHUS H
000CHOBaHME  CBOMX  CcyxjaeHud.  OmpenencHue W

BBIUMCIICHUE PACCTOSHUM B mpocTpaHcTBe. [IpumeHenue
dbopMynT u TeopeM IUIAHUMETPUH [JIsl PEHIeHUS 3a1ad.
O3HakoMIIeHHE C MTOHATUEM MapajiyIEIbHOTO
IIPOEKTUPOBAHUS M €ro cBoucTBamMu. DopMynMpoBaHUE
TEOPEMBl O  IUIOIAJM  OPTOTOHAIBHOW  IMPOEKUUH
MHOTOyrojibHuka. IIpumeHeHune Teopun isi OOOCHOBAHUS
MOCTPOCHUN U BBIUUCICHUN. APryMEHTHUPOBAHHE CBOMX
CY)XKJIICHHUH O B3aUMHOM PACHOJIOKEHUU npOCTpaHCTBeHglmx

¢uryp




Tema 4.2.
MHororpaHHMKH Onncanne W XapakTepUCTHUKA  Pa3iIU4HBIX  BUIOB
MHOI'OTPaHHUKOB, IEPEUUCIICHUE UX DJIEMEHTOB U CBOWCTB.
N300paskeHne MHOTOIpaHHUKOB M BBIIIOJIHEHUE TOCTPOCHHUS
HA  U300paXEHUSAX W MOJAEISAX  MHOTOIPAaHHUKOB.
Bpruucienue  NTUHEHWHBIX ~ JJIEMEHTOB W YIJIOB B
IPOCTPAHCTBEHHBIX  KOHQUTYpanusX, apryMEHTUPOBaHUE
CBOMX CyXJeHuH. XapakTepucTuka U  H300pakeHue
CEUEHHUs,  pa3BEpTKM  MHOIOI'PDAHHUKOB,  BBIYHCIICHUE
mwomanaen — nosepxHocred.  IloctpoeHne  mpocTeHIINX
cedyeHui KyOa, mpu3Mbl, nupamuabl. [IpumeHnenue QaxkToB u
CBEICHMM W3 MuaHuMeTpud. O3HaKOMJIIEHHE C BUIAMHU
CUMMETpUN B IIPOCTPAHCTBE, bopmynrpoBaHue
ONPEAEICHUA M CBOWCTB. XapaKTEpUCTUKA CUMMETPUHU
TeJl BpalLlCeHUs Y MHOIOIpaHHUKOB. IIpumeHnenue
CBOWCTB CHMMMETPUHU IIpU pelIeHuHW 3anad. lcrons3oBaHue
IPUOOPETEHHBIX 3HAHUU TS VCCIICJOBAaHUS 51
MOZETIUPOBAHUS HECJIOKHBIX 3a/1ad4. N306paxenue
OCHOBHBIX MHOI'OTPaHHUKOB W BBIIIOJHEHUE PUCYHKOB IIO
YCJIOBUSIM 33]1a4

Tema 4.3.

Teia i O3HakoMJIeHHE ¢ BUJAMU TeJ BpalieHus, (popMynrpoBaHUe
II0BEPXHOCTH uX ompejereHuid U cBOWCTB. DOpMyIHpOBaHUE TEOPEM O
BpAIIEHHs CEUEHUHU Iapa IJIOCKOCTHIO M ITUIOCKOCTH, KacaTeJIbHOW K

ctepe. XapakTepucTuka U U300pakeHHe Tell BpAIEHUs, UX
pa3BepTKH, cedeHus. PemieHne 3agad  Ha MOCTPOEHUE
CEUYEHUM, BBIYMCIIEHUE JJINH, PACCTOSIHUMI, YTJIOB, IUIOIIAACH.
[IpoBeneHne AOKa3aTENbHBIX PACCYKIACHUM MPH PEUICHUU
3aga4. [IpyuMeHeHME CBOMCTB CHMMETPUM MPU PEUICHUU
3a/la4 Ha TeJjla BpAIleHHUs, KoMOMHAIMio Tell. M3o0pakeHue
OCHOBHBIX KpPYIJIBIX T€JI M BBIIOJIHEHUE PUCYHKA TIO
YCIJIOBHIO 3a/1a4

Tema 4.4. O0beMbI

reoMeTpHYECcKIX O3HakoMJIeHHE C TMOHATUAMM IUIOHIaAM M oObeMa,
el aKCMOMaMM M CBOMCTBaMH. PellleHue 3a1a4 Ha BBIYMCIEHHE
ionaaeu IUTOCKHX buryp C IPUMEHEHUEM

COOTBETCTBYIOIMUX ¢GopMyn U (HaKTOB M3 TUIAHUMETPHUH.

H3yuenue TEOpeEM 0 BBIYHCJICHUN 00bEMOB

NPOCTPAHCTBEHHBIX TEJN, PEUICHUE 3aJad Ha MpPUMEHEHUE
dbopmyn BeuuciaeHUsT 00beMoB. M3ydenwe dopmyn s
BBIYHMCJICHUS! TUIOLIAJEH MOBEPXHOCTEH MHOTOIPAHHUKOB U
Ten BpauleHus. O3HAKOMIIGHHE C METOJOM BBIUKCICHUS
wiom@aan ToBepxHocTH chepbl. Pemenme 3amad  Ha
BBIYMCIICHUE IUIOLIAAECH TOBEPXHOCTU MPOCTPAHCTBEHHBIX
TEJ
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Tema 4.5.
Koopaunarsel u
BEKTOPbI

O3HakoMmJIeHHE €  TIOHATMEM  BEKTOpa. N3yuenune
JNEKapTOBOM  CUCTEMBl  KOOpAWMHAT B  IIPOCTPAHCTBE,
IIOCTPOCHUE TI0  3aJaHHBIM  KOOpAMHATaM TOYEK U
IJIOCKOCTEHN, HAXOXKIECHUE KoopAauHar Touek. Haxoxnenue
YpaBHEHUU OKPYKHOCTH, c]epbl, IIOCKOCTU. BrruncieHnue
pacCTOAHUN MEXIy TOuKaMu. M3ydyeHue CBOWCTB BEKTOPHBIX
BEJIMYMH, [PABUJI PA3JIOKEHUsSI BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, IPABUII HAXOXKICHUSA KOOpPAMHAT BEKTOpAa B
MPOCTPAHCTBE, MPABWJI JAECHUCTBUM C BEKTOpPaMH, 3aJJaHHBIMHU
KoopauHatamu. [IpuMeHeHue Teopur NOpu pPELIEHUM 3anad
Ha JCHUCTBUA C  BEKTOpaMu. M3yueHume CKajasipHOTO
IIPOU3BECHNS BEKTOPOB, BEKTOPHOI'O YPAaBHEHUS NPSAMOU U
m1ockoctu. [IpumeHenue Teopuu npu pelIeHUuW 3a1ay Ha
JNEUCTBUSL C BEKTOPaMM, KOOPAMHATHBIA METOJ, IPUMEHEHUE
BEKTOPOB JUIsl BBIYMCIICHUS BEJIWYUH YIJIOB U PACCTOSHUU.
O3HaKOMJIEHHE C JOKA3aTeIbCTBAMHU TEOPEM CTEPEOMETPUHU O
B3aMHOM  pACHOJIOKEHMM TPSMBIX M INIOCKOCTEH €
VICIIOJIb30BAaHUEM BEKTOPOB
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3. YCJIOBUSA PEAJIN3AIIAU PABOYEM ITIPOTPAMMBI YUEBHOM

ITPAKTUKH

3.1. TpeGoBaHus K MaTepHATbHO-TEXHUYECKOMY 00ecTedeHUI0

HanmMeHnoBanme 000py0BaHHBIX yUeOHBIX KAOMHETOB,
00BEKTOB JIJIs MPOBEACHUS IPAKTUYECKUX 3aHITHH,
00BEKTOB (PU3MUECKON KYJIBTYPHI M CIIOPTA C TIEPEUYHEM
OCHOBHOT'O 00OPYAOBaHUS

Anpec (MECTOTIOIOXKEHNE) YUeOHBIX
KaOMHETOB, OOBEKTOB IS
NIPOBE/ICHUS TIPAKTUYECKUX 3aHATHH,
00BEKTOB (PU3NUECKOI KYIbTYpPHI U
cropTa (C yKa3aHHeM TUIOIAJIH |
HOMEpa MOMEIICHHS B COOTBETCTBHH
C IOKyMEHTaMHU OFOPO TEXHUIECKOH

VMHBEHTapHU3al1H)
Kabuner MmareMaTHKU ¥ HHPOPMATUKHU JJIS IPOBEICHUS 309186,
y4eOHBIX 3aHATHH, TPYNIIOBBIX U MHAUBUAYAIbHBIX benroponckas o6u1.,
KOHCYJIbTAllU}, TEKYILETO KOHTPOJISA U IPOMEKYTOUHON r. ['yOkuH,
aTTEeCTalUH. yi1. JI3epxkuHckoro, 1. 15a
OcHarteH crienuaIn3upoBaHHON MeOebIO, 309 aynuropus,

MEPCOHAIIBHBIMA KOMIIBIOTEPAMHU, TTOJIKIIOUEHHBIE K CETH
WHTEPHET, KOHAULUOHEPOM, MYJIbTUMEIUNHBIM

49,72 xB. M., 3Tax 3, momenieHus 17

000pyTOBaHUEM.

UwuranbHbIN 3271 OMOTHOTEKU MJISi CAMOCTOSITEITLHOM 309186,
paboTHI: benropoackas o611,
Crnenuanu3upoBaHHasi MeOeb. r. ['yOkuH,

IlepconanbHbIE KOMIIBIOTEPHI, TOAKIIOYEHHBIE K CETH
«HTepHETY.

yi. JI3epxunckoro, 1. 15a,
104 aynuropus,
51,59 kB. M., 1 3Tax, momenicHue 7




B OubOnuoteuHslid (QOHA  BXOAAT Y4YEOHUKH,  y4€OHO-METOAUYECKHUE
komruiekTel  (YMK), oOecneuuBaroniue ocBoeHHEe  y4eOHOW — IUCIUIUIUHBI
«MaTeMaTHKa», PEKOMEHIOBaHHbIE WM JOMYHICHHBIE [JIsl HWCIOJB30BAHUS B
npodeccuoHaIbHbIX 00pa30BaTeIbHBIX OpTaHU3AINAX, peanu3yomux
00pa3oBaTeNbHYI0 MPOrpaMMy CpeaHero ooOimero oOpa3oBaHHMs B IIpejaeiiax
ocBoenus OIIOIT CIIO na 6a3e ocHOBHOro 061iero oopasoBanus. buOaoTeuHbIit
GoHI MOXET OBITh JOMOJHEH SHIUKIONEAUSMHU, CIPAaBOYHUKAMH, HAYIHOM,
HAay4YHO-IIOIIYJSIPHOW H JpPyroMd JMTEpaTypod II0 Maremaruke. B mpouecce
OCBOEHHS TIPOTPaMMBbl Y4eOHOW TUCIHUIUTHHBI «MaTeMaTHKay CTYACHTHI JOJKHBI
MOJYYUTh BO3MOXKHOCTH JOCTYNa K DJEKTPOHHBIM Yy4YEOHBIM MaTepHuajaMm IIo
MaTeMaTruke, UMEIOIUMCSI B CBOOOTHOM J0CTyIe B ceTH MHTEpHET (3IEKTPOHHBIM
KHUTaM, IPaKTUKyMaM, TecTaM, Mmatepuanam EI'D u n1p

JIUTEPATYPA
IMeuaTHble H3HaHUA

. Amrebpa. 10 xmacc (6a3oBeiii). Mep3msik A.I'.,Homuposckuit J[.A.,ITomoHCcKui
B.b. Axup M.C.;nox pen. Ilomonsckoro B.E.Marematuka. Anrebpa u Havana
MaTeMaTHYeCKOro aHaiu3a, TeoMmeTpus. 3agayHuk. bammakos M.U. - M.:
Nznarenbckuit ieHTp «Axamemus», 2017

. Anre6pa. 11 xmacc (6a3oBsiif). Mepsnak A.I'.,Homuposckuii JI.A.,IlomoHckuit
B.b. Axup M.C.;niox pex. [Togonbckoro B.E.

. T'eometpus. 10 kmacc (6a3oBblif). Mep3nsak A.I'.,Homuposckuit JI.A.,ITomonckuit
B.b. Axup M.C.;niox pex. Ilogonsckoro B.E.

. T'eometpus. 11 xmacc (6a3oBbiit). Mep3nsak A.I'.,Homuposckuii JI.A. ,Ilomonckuit
B.b. Axup M.C.;niox pex. ITogonbckoro B.E.

JJIeKTPOHHBbIE U31aHUA (3JIEKTPOHHBIE Pecypchl)

1. Mepznsk A. I'. MaremaTuka. DIeKTpOHHBIA y4eOHO-METOAMYECKUI KOMILIEKC.

HNHuTepHeT-pecypcsl

1. http://www.youtube.com/watch?v=1546Q24djU4&feature=channel (Jlexuus
8. OCHOBHBIE CBEJICHHUS O PAIMOHAIBHBIX (DYHKIIHAX)

2. http://www.youtube.com/watch?v=TxFmRLISpKo (I"eomeTprueckuii cMBICIT
IPOU3BOHOM)

3. http://www.youtube.com/watch?v=PbbyP80oEv-g (JIekmus 1.
[lepBoOOpa3Has U HEONpeACICHHbIN HHTETPA)
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http://www.youtube.com/watch?v=1546Q24djU4&amp;feature=channel
http://www.youtube.com/watch?v=TxFmRLiSpKo
http://www.youtube.com/watch?v=PbbyP8oEv-g

http://www.youtube.com/watch?v=3qGZQW36M8k&feature=channel
(JIexuus 2. Tabnuia OCHOBHBIX HHTETPAJIOB)
http://www.youtube.com/watch?v=7lezxG4ATcA&feature=channel (Jlexuus
3. HenocpencTBeHHOE MHTETPUPOBAHUE)
http://www.youtube.com/watch?v=s-FDv3K1KHU&feature=channel
(JIexmust 4. Metoa moICTaHOBKH )
http://www.youtube.com/watch?v=dU_FMq_IssO&feature=channel (JIekius
12. TlonsiTe onpeaeeHHOro MHTETpasa)
http://www.youtube.com/watch?v=C_7clQcJP-c (Teopust BepOSITHOCTH)
http://www.youtube.com/watch?v=dZPRzB1Nj08 (JIekius 6.
KowmrnekcHble uncia

4. KOHTPOJIb ¥ OIIEHKA PE3YJIFTATOB OCBOEHUS YUYEBHOM
JANCIUIIIMHbI

KonTpone u oOlleHKa pe3yabTaTOB OCBOEHUS YYCOHOM JTUCIUIUIMHBI

OCYIICCTBIACTCA  IIPCIIOAABATCIICM B IMPOHCCCE IMPOBCACHHUA IPAKTHUYCCKUX

3aHATAW W J1aOOpaTOpPHBIX pabOT, TECTHUPOBAHMS, a TaKKe BBIMOTHEHUS
00yJaronMMucs UHIUBUIYATbHBIX 3aIaHUH, IPOEKTOB, UCCIIETOBAHMIA.

PesynpTrathl 00yueHus ®opMBI U METOJIbI KOHTPOJISL U

(OCBOEHHBIE YMEHUS, YCBOCHHBIE OLICHKH Pe3yJIbTaTOB O0Y4YECHHUS

3HAHMUS)
AJITEBPA
YMETh:

1. BommonHATh  apudmernueckne | -  OreHka YCTHBIX OTBETOB,
NEUCTBUS HAJl YUCJIAMU, COYeTas MPaKTUYECKUX PadoT, JOMAIIHETO
YCTHbIE U MUCHBMEHHbBIE MPHUEMBI; 3a7aHusl,  TECTOBBIX  3aJlaHMHIA,
HAXOIUTh pUOIMKEHHBIE MPOEKTOB;
3HAYCHMUS BEJIMYUH u
HOTPEUIHOCTH BBIYMCIICHUI
(aOcomoTHAasT W OTHOCHUTEIIbHASA);

CpaBHUBATH YHUCJIOBBIE
BBIPAXKECHUSI;

2. HAaXOJWThb 3HAYCHUS]  KOpPHS, - Ouuenka YCTHBIX OTBETOB,
CTEIEHU, Jorapudma, MPaKTUYECKUX PadoT, JOMAIIHETO
TPUTOHOMETPUUYECKUX 3aJlaHusi, TECTOBBIX  3aJIaHUA,
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http://www.youtube.com/watch?v=3qGZQW36M8k&amp;feature=channel
http://www.youtube.com/watch?v=7lezxG4ATcA&amp;feature=channel
http://www.youtube.com/watch?v=s-FDv3K1KHU&amp;feature=channel
http://www.youtube.com/watch?v=dU_FMq_lss0&amp;feature=channel
http://www.youtube.com/watch?v=C_7clQcJP-c
http://www.youtube.com/watch?v=dZPRzB1Nj08

BBIPAKCHUI Ha OCHOBE IIPOEKTOB;
ONPEENCHUS], HCIOJb3YSNPHU

HEOOXOANUMOCTH

MHCTPYMEHTAJIbHbIE CpEJICTBA;

NI0JIb30BAThHCS npUOIMKEHHON

OLIEHKOM  MOpu  MPaKTUYECKUX

pacuerax;

3. BBIOJIHATH npeoOpa3oBaHus - Ouenka YCTHBIX OTBETOB,
BBIpa)KEHUH, npUMEHSS NPAKTUYECKUX paloT, JTOMAIHEro
bopMyIIbI, CBSI3aHHbIE co 3aJlaHusl,  TECTOBBIX  3aJaHHii,
CBOICTBaMU CTEeNeHEH, IIPOEKTOB;
aorapugmos,

TPUTOHOMETPUYECKUX (PYHKIIMIA;

4. wucnonp3oBaTh mnpuoOpeTeHHble | -  OleHka YCTHBIX OTBETOB,
3HAHUS U YMEHHUSI B IPAKTHYECKUX paloT, OMAIIHEro
PAKTUYECKOW JeATEIbHOCTH M 3aJlaHusl,  TECTOBBIX  3aJaHHii,
MOBCETHEBHOM KU3HU: POEKTOB;

JUIsE  TpakTU4eckux  pacuetoB 1o | -  OreHka YCTHBIX OTBETOB,
dopmynawm, BKJIIOYast dopmyibl, IPAaKTUYECKUX PpadoT, JOMAIHEro
COoJEep)Kallie  CTENEHW,  PaJUKaJIbl, 3allaHusd,  TECTOBBIX  3aJaHUM,
gorapuMbl U TPUTOHOMETPHUUYECKUE IIPOEKTOB;
(GyHKUIMY, MCIIOJIB3YS npu
HEOOXOJUMOCTH CIIPaBOYHBIE
MaTepHuabl " MPOCTEUIINE
BBIYHCIIUTEIIBHBIE YCTPOKCTBA.
OYHKIHNUN N IT'PAOUKHA

YMETb:

1.BpruucnATh 3HaueHne ¢QyHKIMU 1O | OLEHKa YCTHBIX OTBETOB, MPAKTHUECKUX
3aJJaHHOMY 3HAuU€HHIO apryMeHTa MpH | paboT, JOMAIIHETO 3a/1aHusl, TECTOBBIX
pa3IMyHBIX  crocobax 3a/1aHus | 3aJIaHUN, IPOEKTOB;
byHKINH,

2.0mpeensaTh OCHOBHBbIE CBOMcTBa | OLIEHKA YCTHBIX OTBETOB, MPAKTUYECKUX
YUCIOBBIX (YHKIMM, WILTIOCTPUPOBATH | pabOT, JOMAIIHETO 3a/1aHuUsl, TECTOBBIX
UX Ha Tpadukax; 3a/1aHHUi, IPOEKTOB;

3.ctpouth  rpaduku  u3y4yeHHbIX | OLIEHKa YCTHBIX OTBETOB, MPAKTUYECKUX
(GyHKUIMN, WIUTIOCTPUPOBATD MO TPauKy | paboT, JOMAIIHETO 3aJaHHsl, TECTOBBIX
CBOICTBA 2JIEMEHTAPHBIX (QYHKITUH; 3aJJaHUM, IPOEKTOB;
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4.Mcronb30BaTh MNOHATHE (DYHKUUU
JUTsL ONTMCAHUS U aHAJIM3a 3aBUCUMOCTEH
BEJINYMH;

OneHKa yCTHBIX OTBETOB, MPAKTHYECKHUX
paboT, TOMAIIIHETO 3a1aHusl, TECTOBBIX
3alaHUM, IPOEKTOB;

5.

SHaHUA HW YMCHHA B HpaKTHHGCKOﬁ

UCMOJIb30BaTh MPUOOPETEHHbIE
NEATEIBHOCTU U MOBCEIHEBHON >KU3HU:
JUISL ONUCAHUS C TOMOUIbIO (PYHKIIHMA
pa3IUYHBIX 3aBUCUMOCTEM,

MIPEACTABICHNUS 170:¢ rpaduyecku,

UHTEpIpeTaluu rpapuKoB.

OneHKa yCTHBIX OTBETOB, MPAKTHYECKHUX
paboT, TOMAIIIHETO 3a1aHusl, TECTOBBIX
3a1aHUM, IPOEKTOB;

HAYAJTA MATEMATHUYECKOI'O AHAJIM3A

YMETh:

1. HaxXoJUTb IMPOU3BOJAHLIC

ANIEMEHTAPHBIX (DYHKIINKA;

OlLieHKa YCTHBIX OTBETOB, MPAKTHUYECKHUX
paboT, TOMaIIHero 3aaHusl, TECTOBBIX
3aJlaHUH, POEKTOB;

2. UCTOJb30BaTh MPOU3BOAHYIO IS
U3y4YEeHUs] CBOWCTB (QYHKUUNA U
OCTPOCHHUS TPAPUKOB;

OlLieHKa YCTHBIX OTBETOB, MPAKTUUYECKHUX
paboT, ToOMaIIHero 3aaHusl, TECTOBBIX
3aJlaHUU, IPOEKTOB;

3. TpPUMEHATHb MNPOU3BOAHYIO JUIsl | OlIEHKa YCTHBIX OTBETOB, MPAKTUYECKUX
IIPOBEIACHUS NPUOJIMIKEHHBIX | paboT, TOMAITHETO 3a/1aHHs], TECTOBBIX
BBIYMCJICHUM, pellarb 3aJaydd | 3aaHUM, IPOEKTOB;

IPUKJIAJHOTO  XapakTrepa  Ha
HaXOXJEHUEe  HauOONbIIEr0 U
HaWMEHBIIEr0 3HAYCHUSI;
4. BBUHCIATH B npocreimnx | OLeHKa yCTHBIX OTBETOB, TPAKTUYECKUX

Cyyasx IUIOMAJIu W OOBEMBI C
UCIIOJIB30BaHUEM OMNPEICTIEHHOIO
UHTErpana;

paboT, TOMaIIIHero 3aaHusl, TECTOBBIX
3aJlaHUM, POEKTOB;

UCIIONIb30BaTh MPUOOPETECHHBIC 3HAHUS

u YMEHUs B IIPAKTUYECKOU
JESTENHPHOCTH W TIOBCEIHEBHOW >KU3HU
JUIS: pelieHus TPUKIAIHBIX 3a/ady, B
TOM YHCII€ COLUATBHO-IKOHOMUYECKUX
u  (U3NYECKUX, Ha HAWOOJNBIINE W
HAaWMEHBIITNE 3HAYCHUSI, HA HAXOXKICHHUE

CKOPOCTH U YCKOPEHHUS

OlieHKa YCTHBIX OTBETOB, MPAKTHUYECKHUX
paboT, ToMaIrHero 3aaHusl, TECTOBBIX
3aJlaHUM, IPOEKTOB;

YPABHEHUA U

HEPABEHCTBA

YMETh:
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1. pewats palvoOHaIbHBIE,
IIOKa3aTeIIbHbIE,
aorapupmMuyecKue,
TPUTOHOMETPUUECKUE
ypaBHEHUS, cBojsfIIMECd K

JUHEWHBIM U KBaJpaTHbIM, a
TaK)K€ aHaJOTUYHBIE HEPABEHCTBA
U CUCTCMBI,

OneHKa yCTHBIX OTBETOB, MPAKTHYECKHUX
paboT, TOMAIIIHETO 3a1aHusl, TECTOBBIX
3alaHUM, IPOEKTOB;

2. WCIOJIb30BaTh rpaduueckuit
METO/I pEeUIeHUs ypaBHEHUH U

HCPABCHCTB,

OneHKa yCTHBIX OTBETOB, IPAKTUYECKHUX
paboT, TOMAIIIHETO 3a/1aHUs, TECTOBBIX
3aJ1aHUM, IIPOEKTOB;

3. u300paxaTb Ha KOOPJIWHATHOM
TUIOCKOCTH PEIICHUs] YPaBHEHUH,
HEPaBEHCTB M CHUCTEM C JBYMS
HEM3BECTHBIMU;

OneHKa yCTHBIX OTBETOB, IPAKTUYECKHUX
paboT, TOMAIIIHETO 3a/1aHUs, TECTOBBIX
3aJ1aHUM, IPOEKTOB;

4. cocTaBIsTh U peuiaTb ypaBHCHUA

N HCPABCHCTBA, CBA3bIBAIOIINC
HCHU3BCCTHBIC BCIIMYHNHBI B
TCKCTOBBIX (B TOM YHUCJIC

MPUKJIAHBIX) 3a/1a4ax.

OlieHKa YCTHBIX OTBETOB, MPAKTUUYECKUX
paboT, ToOMaIIHero 3aaHusl, TECTOBBIX
3aJlaHUU, IPOEKTOB;

HCIIOJIB30BaTh HpI/IO6p€T€HHBI€ 3HaHU
141 YMCHUA B HpaKTI/I‘{eCKOﬁ
ACATCIIBHOCTH H HOBC@HHGBHOﬁ KHN3HU:

JUIE  TIOCTPOCHUS W MCCIEAOBaHUS
MPOCTEUIIINX MaTeMaTUYECKUX
MOJIEIIEH.

Or11eHKa YCTHBIX OTBETOB, MPAKTUICCKUX
paboT, ToMaIHero 3aaHusl, TECTOBBIX
3a1aHUH, IPOEKTOB;

KOMBUHATOPHUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEM

YMETh:

1. pemath IIPOCTEHUIIINE

KOMGI/IHaTOpHI)IG 3aga4un MCTOOOM

O11eHKa YCTHBIX OTBETOB, JOMAIITHETO
3aJlaHus, TECTOBBIX 3aJJaHUM, IOKJIAJ0B;

nepebopa, a TaKKe c
UCII0JIb30BaHUEM U3BECTHBIX
opmyu;
2. BBIUUCIATH B npocteimux | ONeHKa YCTHBIX OTBETOB, JOMAIITHETO

CIy4asx BEPOSTHOCTH COOBITHI

Ha OCHOBC nmoagcucra quciia

HCXOJIOB;

3ajJaHus, TECTOBBIX 3aJJaHUM, IOKJIAJ0B;
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['EOMETPUA

YMETB:

3. pacmo3HaBaTh Ha YepTeKaxX U
MOJEIISAX POCTPAaHCTBEHHBIE

(OpMBI; COOTHOCUTH TPEXMEPHBIE

OneHKa yCTHBIX OTBETOB, MPAKTHYECKHUX
paboT, TOMAIIIHETO 3a1aHusl, TECTOBBIX
3a1aHUM, IPOEKTOB;

OOBEKTBI C WX OIHUCAHUSIMH,
U300 pKCHUSIMU;

4. omnuceIBaTh B3anMHOE | OIIEHKAa YCTHBIX OTBETOB, MMPAKTUICCKUX
pacroyiokeHue TIPSIMBIX U | paboT, JOMAIITHETO 3a/IaHUs, TECTOBBIX
IUIOCKOCTEH B MPOCTPAHCTBE, | 33JIaHUM, TIPOCKTOB,;
apeymeHmuposams ceou
CYHCOCHUSL 00 9MoMm
PACNON0dHCEHUU,

5. AHAJIN3UPOBATL B HpOCTGﬁHIPIX

ciIyJasix B3aMMHOE
pacmoioKEHNE 00BEKTOB B
IPOCTPAHCTRBE;

OlieHKa YCTHBIX OTBETOB, MPAKTHUYECKUX
paboT, ToMaIIHero 3aaHusl, TECTOBBIX
3aJlaHUM, IPOEKTOB;

6. n3o0paxath OCHOBHBIC
MHOTOTPaHHUKU W KPYTJIbIE Teja,
YepPTEKU

BBIIIOJIHATD I10

YCIIOBUAM 3a1a4,

Or1eHKa YCTHBIX OTBETOB, MPAKTUICCKUX
paboT, ToMaIlHero 3aaHusl, TECTOBBIX
3a1aHUH, IPOEKTOB;

7. cmpoums npocmetiwiue ceuyeHus
Kyba, npusmul, NUPAMUObL,;

OlLileHKa YCTHBIX OTBETOB, TPAKTHUYECKUX
paboT, ToMaIlHero 3aaHusl, TECTOBBIX
3aJlaHUM, POEKTOB;

8. pemarp IUTAHUMETPUYECKHUE U
IPOCTEHIITNE CTEPEOMETPHUSCKUE
3a1aun Ha HAaXOXKJICHUE

TC€OMETPUYCCKUX BEIMYUH (IJIHH,

yIJIOB, TIOIAICH, 00bEMOB);

OlLieHKa YCTHBIX OTBETOB, MPAKTHUYECKHUX
paboT, ToMaIIHero 3aaHusl, TECTOBBIX
3aJlaHUM, POEKTOB;

9. wmcmonb30BaTh MPUOOPETEHHBIE

3HAHUS u yMEHUS B
NPAKTUYECKON JIeITENIbHOCTU U
IIOBCETHEBHOU YKU3HU: TS
uccienoBanus  (MOAEIUPOBAHUS)
HECJIOKHBIX NPaKTUYECKUX
CUTyallMii Ha OCHOBE HM3YYECHHBIX

dbopMyII 1 CBOUCTB UTYP;

OlieHKa YCTHBIX OTBETOB, MPAKTHUYECKHUX
paboT, ToMaIITHero 3aaHusl, TECTOBBIX
3aJlaHUM, IPOEKTOB;
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