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1. HOACHUTEJIBHAA 3AIINCKA

[Tporpamma o011e00pa3oBaTebHOM yaeOHoI JTUCITUTUINHA
«Marematuka» (mamee — «MareMaTtukay) TMpeaHA3HAYCHA IS W3Y4YEHUS
MaTeMaTUKd B MPOQPEeCcCHOHANBHBIX o00pa3oBaTenbHbiXx opranusanusx CIIO,
peanu3yronmx 00pa30oBaTelIbHYI0 MPOrpaMMy CpeHEero 00IIero oOpa3oBaHUS B
mpeesiax OCBOEHHUS OCHOBHOU MPO(ECCHOHATBLHON 00pa30BaTEILHOM MTPOTrPaAMMBI
CIIO (OIIOII CIIO) Ha 6a3e OCHOBHOrO OOIIEro 0Opa3oBaHUsS MPH MOJATOTOBKE
CHEIMATUCTOB CPEHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero ob1iero
oOpa3oBaHUs, TPEABSIBISIEMBIX K CTPYKTYpPE, COJCPKAHMIO M pe3yJbTaTaM
OCBOCHMsSI y4eOHOW  JOUCHUIUTMHBI «MaTemaTuka», B  COOTBETCTBHUU C
PexoMeHanusMu 1Mo opraHU3aIlMy MOJYUYEHUsS] CpeHero oomiero oopa3oBaHus B
mpenesiax OCBOCHUSI 00pa30BaTEIbHBIX MPOTPAMM CPEIHEro MPOo(ecCHOHATEHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHMs C Y4YETOM TpeOOBaHUMN
dbenepabHBIX TOCYAapCTBEHHBIX 00pa30BaTEIbHBIX CTaHJAAPTOB M TIOJydaeMOU
npodeccun WM CHEUATBbHOCTH CPEAHETO MPOodeCCHOHATBHOTO 00pa30BaHUS
(mucemo JlemapTraMeHTa TrOCYJapCTBEHHON TMOJMUTUKU B cdepe MOJATOTOBKHU
padounx kaapos u JJI[1O Munoopuayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanne mporpaMMbl «MaTemMaTHka» HaMpaBlIeHO Ha JOCTIKCHHE
CIEIYIOIINUX LETICH:

obecrieueHue CHOPMUPOBAHHOCTH  MPEJCTABICHUH O  COLMAIBHBIX,
KyJIbTYPHBIX U UCTOPUUYECKHX (DAKTOpPAX CTAHOBIICHUS MAaTEMAaTUKH;

obecricueHue CGHOPMHUPOBAHHOCTH JIOTHYECKOTO, aJITOPUTMHUYECKOTO U
MaTEMaTHYECKOTO MBIIIICHHUS;

obecrieuenre chOpMHUPOBAHHOCTH YMEHHUI MPUMEHSATH MOJIYICHHBIC 3HAHMSI
TIPY pEIICHUH Pa3IMYHbBIX 3a1a9;

obecrnieueHue chOpMUPOBAHHOCTH MPEACTABICHUM O MaTEMaTUKE KaK 4acTu
OOIIEYeIOBEUECKON KYJIbTYPhl, YHUBEPCATHHOM SI3bIKE HAYKH, MO3BOJISIONIEM

OIMMCBIBATb U U3YyYaTh PCAJIbHBIC IIPOLCCCHI U ABJICHMA.



B mporpamMmmy BKJIIOYEHO COjEp’KaHUE, HAMPaBIECHHOE Ha (POPMUPOBAHUE Y
CTYJICHTOB KOMIIETCHIIUM, HEOOXOIUMBIX MJi1 KadecTBeHHOro ocBoeHusi OIIOII
CIIO na 6a3e ocHOBHOTrO OO0IIero 00pa3oBaHUsI C MOJYUYEHHEM CPETHEro OOIIEro
oOpa3oBaHus; MPOTPaMMBI TIOITOTOBKY CHieruanucToB cpeanero 3seHa (I1ITICC3).

[Iporpamma y4yeOHOM AUCHUIUIMHBI «MaTtemMaThkay SIBISETCS OCHOBOM ISt
pa3paboTku  pabouux  mporpamMm, B KOTOpbIX  IpoeccroHaIbHbIE
oOpa3oBaTenbHBIC OpTraHU3AIuH, PEATH3YIONINE O00pPa30BATEIBHYIO MPOTPAMMY
cpeadero obmero oOpaszoBanusi B mpeaenax ocBoeHus OIIOII CIIO na 6aze
OCHOBHOTO 00IIIer0 00pa30BaHWs, YTOUHSIOT COJEpKaHHE Y4eOHOro marepuara,
MOCJIE0BATEILHOCTh €r0 M3YUYEHUs, PacHpe/ieiCHUe YYEOHBIX 4acoB, TEMaTHKY
pedepaToB, BUIBI CaMOCTOSITEIBHBIX PAOOT, YUYUTHIBAs CIEHU(PHUKY MOporpaMm
MOATOTOBKU CIECIMAIMCTOB CpPEJHEr0 3BEHA, OCBaMBaeMoW mpodeccuu WiIH

CIICOUAJIbHOCTH.



2. OBIIASI XAPAKTEPUCTHUKA YYEBHOM U CIHUILIAHBI

Marematuka  sBisieTcss  (yHIAMEHTAbHOM  oOlIeo0Opa3oBaTeNbHON
JTUCIHUIUIMHOM CO  CIIOKMBIIMMCSL yCTOMYMBBIM COJEpKaHUEM H  OOIIKMMU
TpeOOBAHUSIMU K MOATOTOBKE 00yYarOUuXCsl.

B mpodeccronanbHbIX 00pa30BaTENbHBIX OpraHU3aLUAX, PEATU3YIOUINX
oOpa3oBaTeNbHyI0 MpOrpaMMy CpeIHero oOmero oOpa3oBaHHs B Mpeiesax
ocBoerust OIIOII CIIO nHa 6aze OCHOBHOrO OOmIEro OOpa3oBaHHUsA, U3YYCHHUE
MaTeMaTHUKd HMMEEeT CBOM OCOOCHHOCTH B 3aBUCUMOCTH OT MPOQHIIA
podecCuoHabLHOTO 00pa30BaHMsl.

I[Ipu  ocBoenuun  mnpodeccuit  CIIO wu  cneumansHocTedt  CIIO
€CTECTBEHHOHAYYHOT O npoduis po(eCcCUOHATTEHOTO oOpazoBaHus,
cneuranpHocted  CIIO  rymanurtapHoro  npoduis  npo¢ecCHOHAIBLHOTO
oOpa3oBaHus MaTeMaTUKa u3ydaercs Ha 0a3oBoM ypoBHe DI'OC cpennero
obmero oOpa3oBanus; npu ocBoeHuHM crnenuanbHocted CIIO  coumanbpHO-
HKOHOMHUYECKOro mpoduiii mNpodecCHoHaIbHOro 0o0pa3oBaHUsl MaTeMaTHKa
uzyyaercss Ooisiee yriayOJeHHO, Kak TmpoduiabHas ydeOHas JUCHUIUIUHA,
YUUTHIBaIOIIasl crieln UKy OCBaMBaeMbIX MPOQPECCH WK CIIEHUATbHOCTEH.

DT0 BBIpa)KaeTCsl B COJIEPKaHNN O0yUEHHs, KOJIMYECTBE YACOB, BBIACIIIEMbIX
Ha W3YYCHHE OTICNIBbHBIX TeM MpPOrpaMMbI, TTyOMHE WX OCBOEHHUS CTYACHTaMHU,
o0beMe U XapakTepe NPAKTUYECKUX 3aHATUN, BUIAX BHEAYJUTOPHOMN
CaMOCTOATENbHON pabOThI CTY/IEHTOB.

OO01ue uenan u3ydyeHus MaTeMaTUKU TPaJAULIMOHHO PeaIn3yloTCsl B YEThIpeX
HapaBICHUIX:

oO11iee npeacTaBieHue 00 UIesIX U METOJIaX MaTeMaTHKU;

WHTEJUIEKTYyaJIbHOE Pa3BUTHUE;

OBJIaJICHHE HEOOXOAMMBIMA KOHKPETHBIMU 3HAHUSAMHU U YMCHHSIMU;

BOCIIUTATEILHOE BO3IAECHUCTBUE.

[Ipodunuzanus neneil MaTeMaTHUECKOro OOpa3oBaHMsI OTpakaeTcs Ha
BBIOOPE MPUOPUTETOB B OpPraHU3aIllMK YIeOHOU AeITeTbHOCTH o0ydarommxcs. s

TEXHUYECKOTO, COIMAIBLHO-DKOHOMUYECKOTO TMpoduie mnpodhecCuoHaAIbHOTO



oOpa3oBaHMsI BBIOOp 1Ilesied CMeEIIaeTcs B IpParMaTMyeckoM HaIpaBJICHUH,
OpeIyCMAaTPUBAIONIEM YCHIIGHHE W PpAaCUIMpEeHUE TMPUKIAAHOTO XapakTepa
U3Y4YEHUS] MATEMAaTUKH, MPEUMYIIECTBEHHOW OPHEHTAIIMM Ha aJrOPUTMUYECKUN
CTHUJIb ITO3HABATEIbHOU INEATEIIbHOCTH. s T'YMaHUTapHOTO u
€CTECTBEHHOHAYYHOTO mpoduiell MnpopeccuoHaIbHOIO o0Opa3oBaHus OoJjiee
XapaKTEPHbIM SBJISIETCS YCUJICHHWE OOMICKYJIbTYPHOW COCTaBIIAIONICH Yy4eOHOU
JTUCIHUIUIMHBL C OpUEHTAIlMed Ha BU3YalbHO-OOpa3HBIA M JIOTMYECKUN CTUIIH
y4eOHOM pabOTHI.

N3ydyenne mMareMaTHKU Kak MpouIbHON 00Ieo0pa3oBaTeabHON yueOHOU
JTUCIHHIUIMHBI,  YYUTHIBAIONIEH  Clenu(UKYy  OCBaMBaeMbIX  CTYACHTaMHU
crernansHocTH CIIO, obecnieunBaeTcs:

BBEIOOPOM PA3IUYHBIX TOIXOA0B K BBEJICHUIO OCHOBHBIX MOHSTHI;

(opMupoBaHHEM  CHUCTEMBl  Yy4YeOHBIX  3aJaHui, OO0ECHeunBaIOLINX
3¢ (EeKTUBHOE OCYIIECTBICHUE BHIOPAHHBIX LEJIEBBIX YCTAHOBOK;

oOoraiieHueM CIeKTpa CTWIeH y4eOHOM JEeATeIbHOCTH 3a  CUeT
COIJIACOBAaHUSl C BEAYILIMMH JEITEIbHOCTHBIMM XapaKTEPUCTUKaMH BbIOpaHHON
CTHIEIIHAIEHOCTH.

[IpodunpHas cocraBisitomas OoTpaxaeTcs B TpeOOBaHUSIX K MOJITOTOBKE
00ydJaromuxcs B 4acTH:

o0mmIel cHucTeMbl 3HAHWUN: CoOJEp)KaTelIbHBIE MPUMEPHl HCIOIH30BAHHUS
MaTeMaTHUYeCKUX UJIeH U METOA0B B MPO(EeCCHOHAIbHOM e TENbHOCTH;

YMEHHI: paznuune B ypOBHE TpeOOBaHMN K CIOKHOCTH HPHUMEHSIEMBIX
aJITOPUTMOB;

MPAKTUYECKOTO HCIOJb30BaHUS TMPUOOPETEHHBIX 3HAHUW M yMEHHUI:
WHIMBHUIYAIBHOTO y4e0HOTO OMbITa B TOCTPOSHUH MaTEMAaTUYECKUX MOJIEINEH,
BBIMIOJTHEHUH UCCIIEI0BATENbCKUX MTPOEKTOB.

Takum o0pasom, peanu3anus COACpKaHUS y4YEOHOM  JIUCHUTLIAHBI
OPUEHTHPYET Ha MPUOPUTETHYIO POJIb MPOIECCYaTbHBIX XapaKTEPUCTUK YIeOHOI
paboThI, 3aBUCAIUX OT MPoduiIs MpodhecCHOHATHPHOTO 00pa30BaHMS, MOTYUYCHUS

OIlbITa MCIIOJB30BaHUA MATEMATHUKH B COACPKATCIbHBIX H HpO(l)@CCI/IOHaJ'IBHO



3HAYMMBIX  CHTyallUsIX 10  CPaBHEHHI0O ¢  (HOpPMaIbHO-YPOBHEBBIMH
PE3YIbTATHBHBIMH XapaKTEPUCTUKAMHU OOyICHHSI.

Conepxanue y4yeOHOM AMCIMIUIMHBI pa3padOTaHO B COOTBETCTBUHU C
OCHOBHBIMH COJICPKATEIHHBIMH JTUHUSIMHA 00yUEHUS MaTEMAaTHKE:

anreOpanyeckas JIMHUS, BKJIIOYAIONIasi CHUCTEMATHU3AIMI0 CBEACHHUM O
YHCIJIax; U3yYE€HUE HOBBIX U 0000IIEHUE paHee 3YUEHHBIX omnepaluii (Bo3BeieHne
B CTEIEHb, U3BJIICYEHUE KOPHs, JIOrapu(pMHUpPOBAHUE, CHUHYC, KOCHHYC, TaHIEHC,
KOTaHT'€HC M 00paTHbIE K HUM); U3yYE€HHE HOBBIX BUJOB UMCIIOBBIX BBHIPAXKECHUN U
dbopMysI; COBEPIICHCTBOBAHHE TNPAKTUYECKUX HABBIKOB W BBIYUCIUTEIBHON
KyJbTYphl, PAcCUIMPEHHE W COBEPIICHCTBOBAHUE alreOpanyecKkoro ammapara,
C()OPMUPOBAHHOTO B OCHOBHOM WIKOJIE, U €ro MPUMEHEHHE K PELICHUIO
MAaTEMATHYECKUX U MPUKIAJAHBIX 3a]1a4;

TEOPETUKO-(PYHKIIMOHANIbHAS JIMHUS, BKJIIOYAIONIAs CHCTEMATH3alUI0 |
pacuIMpeHne CBeACHUN 0 (PYHKIUSAX, COBEPIICHCTBOBAHNE IPaPUUECKUX YMEHH;
3HAKOMCTBO C OCHOBHBIMM HJE€SIMH M METOJAaMU MAaTEMATHYECKOrO0 aHalv3a B
o0beMe, TMO3BOJIAIONIEM HCCIENOBaTh dJeMEHTapHble (YHKIMM U  pelaTh
pocCTelIIe TeOMeTpuUecKkue, GU3NUECKUe U Ipyrue NPUKIaaHbIe 3a/1a4u;

JUHUS YpaBHEHW W HEPaBEHCTB, OCHOBAHHAasi Ha [OCTPOCHUU H
UCCJICIOBAHUM MAaTEeMAaTHUYECKUX MOJIENIEH, MepeceKaromiascs ¢ aredpandeckon u
TEOPETUKO-(DYHKIIMOHAILHOM ~ JIMHUSIMH W BKJIIOYAlOIas  pa3BUTHE U
COBEPIIICEHCTBOBAHUE TEXHHUKW alreOpanyecKux MpeoOpa3oBaHUil ISl pEIICHUS
yYpaBHEHUH, HEPABEHCTB M CUCTEM; (OPMHUPOBAHHE CIIOCOOHOCTU CTPOUTH H
MCCIIE0BATh MPOCTEUIINE MATEMATUYECKUE MOJEIH MPHU PEIICHUH NPUKIATHBIX
3a/1a4, 3a/1a4 U3 CMEKHBIX U CIEUUABHBIX JUCIUILINH;

r€OMETPUYECKAs] JIMHUS, BKJIIOYAKONIAs HATJSIHBIE MPEACTABICHUS O
MPOCTPAHCTBEHHBIX (DUTYpax U U3yUYCHHE UX CBOMCTB, (JOPMUPOBAHUE U PA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpa)XX€HMs, pa3BUTUE CIIOCOOOB  T€OMETPUUECKHUX
U3MEPEHUN, KOOPAMHATHOTO W  BEKTOPHOIO  METONOB Uil PEIICHUS
MaTeMaTUYECKUX U MPUKIAJAHBIX 33a/1a4;

CTOXaCTUYCCKas JIMHHUA, OCHOBAHHAA HAa Pa3BUTHHU KOM6HHaTOpHLIX yMeHI/II>’I,



IpEeICTaBICHUN 0 BEPOATHOCTHO-CTATUCTUUYECKHUX 3aKOHOMEPHOCTSIX
OKpY’KaIoIllero Mupa.

B manax mnporpamMmbl yueOHBIM MaTepuall MpeJCTaBICH B Qopme
YepeayIOIIerocss  pa3BepTHIBAHMSI ~ OCHOBHBIX  COACPXKATENbHBIX  JIMHHI
(anreOpanyeckor, TEOPEeTHKO-PYHKIMOHAIBHOMW, YpaBHEHUH U HEPaBEHCTB,
r€OMETPUYECKON, CTOXAaCTUYECKOM), YTO TMO3BOJSET TMOKO MCIOJIB30BATh HX
pacrojoXeHHe U B3aUMOCBSI3b, COCTABIATH PabOUYMil KaleHAApHBIA IUIaH, MO-
pasHOMYy depeays YyueOHble TeMmbl (TJIaBbl Yy4eOHMKA), YYHUTHIBas HPOPuiIb
npodeccHoHanTbHOTO 00pa3oBaHus, CHENMU(PUKY OCBAaWBAEMOW CHEIHATBHOCTH
CIIO, rnyOuHy wu3yyeHUs Marepuana, ypOBEHb IOATOTOBKUA CTYIEHTOB IIO
peIMeTy.

[IpennaraemMbie B TpPUMEPHBIX TEMATHUECKUX IUIaHAX pas3HbIE OOBEMBI
yu4eOHOr0 BpPEMEHM Ha H3Y4YEHHE OJHOM U TOM XK€ TeMbl PEKOMEHIYEeTCs
WCIIOJIb30BaTh IS BBIMIOJHEHUSI PAa3jIMYHbIX Y4eOHbIX 3amanuil. Tem cambIM
pa3nuuus B TpeOOBaHUSAX K pe3yJbTaTaM oOydeHHUs MPOSBATCSA B YPOBHE HABBIKOB
10 PEIIECHUIO 33]1a4 U OIBITE CAMOCTOATEIBHON PadOTHI.

N3ydenune oO11eo0pa3oBaTebHOM y4eOHOM IUCHMIUIMHBI «MatemaTuka
3aBepuIaeTcs MOJBEICHUEM UTOrOB B (JopMe dK3aMeHa B paMKaxX MPOMEKYTOUHOU
aTTeCTallul CTYIEHTOB B Tmpouecce ocBoeHuss ocHoBHoi OIIOII CIIO c

nojyueHuem cpeanero oomero oopazoanus (IITICC3).

3. MECTO YYEBHOW JUCIUILIVHBI B YYEFHOM ILJIAHE

VYyebnas gucruuinHa «MaremaTuka: anredpa u Havyajla MaTeMaTHYeCKOTO
aHaJM3a; TCOMETPHUS» SABIIACTCS YICOHBIM MPEAMETOM 005A3aTCIIbHON MPEAMETHOU
obnactu «Maremaruka u nHpopmarukay OI'OC cpeanero odiiero oopazoBanumsl.

B mnpodeccronanbHBIX 00pa30BaTENbHBIX OPTaHU3AIUAX, PEATU3YIOIINX
oOpa3zoBaTeIbHYI0 MpOrpaMMy CcpeaHero ooOimero oOpa3oBaHUs B Mpenesiax

ocBoeHusi OIIOIl CIIO nHa ©6a3e oOcHOBHOro o001Iero obOpa3oBaHus, ydeOHas



muciuminHa «MaTtemaThkay Hu3ydaercs B 00I11€00pa30BaTeIbHOM ITUKJIE
yueoHoro turana OIIOII CIIO na 6a3ze ocHOBHOro oOmIero 00pa3oBaHUS C
noyiyueHuem cpenuero oomero oopazosanus (IIICC3).

B yue6nbix mnanax [MIICC3 yuebnas qucrurinHa «MaTtemaTHKa» BXOJIUT B
cocTaB oOIIMX 00I1e00pa3oBaTeIbHBIX YUE€OHBIX IUCHUILIMH, (OPMHUPYEMBIX W3
oOs3aTenbHbIX TpeaMeTHBIX obsactet OI'OC cpennero olmiero obpa3oBaHus,
cnetnansHocted  CIIO  cootBercTBytomero mpoduns mnpodeccuoHaNIbHOTO

oOpa3oBaHus.

4. PE3YJIbTATBHI OCBOEHUS YUEBHOM JUCIIUILINHBI

OcBoeHne  coaep)kaHWs ~ y4eOHOM  JUCHUIUIMHBI  «MaTemaTuka»
oOecrieuynBaeT JOCTIKECHNUE CTYICHTAMH CIICAYIOIINX PE3YIbTaTOB:

JTUYHOCTHBIX:

c(hOPMHPOBAHHOCTh TPEACTABICHHN O MAaTeMaTHKE KaK YHUBEPCAIHHOM
SI3BIKE HAYKH, CPEJACTBE MOJICTUPOBAHMSI SBJICHHHA W TIPOIIECCOB, HIICSIX M METOAaX
Ma- TeMaTHKH,

MOHUMAaHWE  3HAYMMOCTH  MaTEeMaTUKH JJI1  HAy4YHO-TEXHHUYECKOTO
nporpecca, CHOPMHUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKe Kak K 4YacTu
OOIIEYeIOBEYECKON KYyJbTYphl dYepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS
MaTEMAaTHKH, SBOJIIOIUEH MaTEeMaTUYECKUX UJICH;

Pa3BUTHE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXKEHUs,
ANTOPUTMHYECKONW KYJIBTYPBI, KpUTHYHOCTH MBITIUICHUS HA YPOBHE, HEOOXOIUMOM
JUIs Oyayien mpodecCroHaabHON IeITeIbHOCTH, IS TPOIODKEHUS 00pa3oBaHuUs
¥ caM00Opa30BaHUs;

OBJIQJICHUEC MAaTEMaTHYCCKUMHU 3HAHUSIMH U YMEHUSMH, HECOOXOIUMBIMHU B
MO- BCEIHEBHOW JKM3HHU, [IJII OCBOGHUS CMEXHBIX €CTECTBEHHOHAYYHBIX
JUCIUIUIMH W JUCIHUIUIMH  NMPOo(eCCHOHAIBHOTO IMKJIA, JUIA  IOJTY4YCHUS
oOpa3oBaHus B 00JacTSAX, HE TPEOYIOUIUX YTIYyOJICHHONM MaTreMaTHYeCKOu

IMOATOTOBKH;



TOTOBHOCTh M  CHOCOOHOCTh K  0OOpa3oBaHWIO, B TOM  YHUCIE
caM000pa30BaHNI0, HAa MPOTHKCHUM BCEH XKU3HH, CO3HATEIBHOE OTHOIICHHE K
HENPEePBIBHOMY O0Opa30BaHHI0 KaK YCJIOBUIO YCIEIIHOW MpodeccHOHAIBHON H
OOIIIECTBEHHOMH JIEATENHLHOCTH;

TOTOBHOCTh M  CIHOCOOHOCTH K  CaMOCTOSITCNIBHOW  TBOPYECKOH W
OTBETCTBEHHOMU JIESATEIHHOCTH;

TOTOBHOCTh K KOJUIGKTUBHOHM paboTe, COTPYAHHUYECTBY CO CBEPCTHHKAMU B
oOpa3oBaTenpHOM,  OOMIECTBEHHO  MOJIE3HOH,  y4eOHO-HCCIeI0BaTEIbCKOM,
MIPOCKTHOM U JPYTUX BUAAX ACATEIHHOCTH;

OTHOIIEHUE K MPOPECCHOHATHHON AEATETHPHOCTH KaK BO3MOYKHOCTH YIaCTHSI
B PEUICHUU JMYHBIX, OOIIECTBEHHBIX, TOCYJApPCTBEHHBIX, OOIIEHAIMOHATHHBIX
npo0JieM;

MeTaInpeIMETHbIX

YMEHHUE CaMOCTOSITEIbHO ONPENCNISITh LETU JEATeIbHOCTH U COCTaBIISATH
IJIaHBI  JICSITEIBHOCTH; CaMOCTOSITEIBHO OCYIIECTBIISTh, KOHTPOJUPOBATh U
KOPPEKTUPOBATh JESATEIBHOCTh; HCIIOIB30BAaTh BCE BO3MOXKHBIE PECYpChl s
JTOCTIDKCHHSI TIOCTABJICHHBIX IIeJIeH W pealu3aluy IUTAaHOB  JCSITEIBHOCTH;
BBIOMPATDH YCTIEIIHBIC CTPATETUH B PA3IIMYHBIX CUTYAIIHSIX;

yMEHUE TPOJYKTUBHO OOIIATBCA M B3aMMOJCHCTBOBAaTH B IpoOIlECCe
COBMECTHOW  JIESITCNIBHOCTH, YyYWUTHIBATH  TO3UIIMK  APYTHX  YYACTHHKOB
nesTeabHOCTH, 3 (PEKTUBHO pa3peniaTb KOH(DIUKTHI;

BJIaJICHUEC HaBbIKAMHU I[I03HABATEJbHOW, Y4EOHO-UCCIIEAOBATEIbCKOU U
MPOEKTHOM JESATENbHOCTH, HABbIKAMU pa3pelieHHs] MpoOJjeM; CHOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOMCKY METO/IOB PEIICHHS MPAKTUICCKUX 3a7ad,
MPUMEHEHHUIO Pa3INIHBIX METOJIOB MTO3HAHHUS,

TOTOBHOCTh W  CIIOCOOHOCTH K CaMOCTOSITEIBHOW HMH(GOPMAIIMOHHO-
MO3HABATENILHON JIEATEILHOCTH, BKIIIOYAs YMEHHE OPUEHTUPOBATHCS B PA3IMUHBIX
UCTOYHUKAX WHQPOPMAIIMKM, KPUTHYECCKH OICHWUBATh W HHTEPIPETHPOBATH
uH(OPMAITHIO, TIOJIYIaeMYI0 U3 PA3TUYHBIX HCTOYHUKOB;

BJIAICHUEC A3BIKOBBIMM CpEACTBAMH: YMCHHUC ACHO, JIOTHYHO W TOYHO



u3JaraTh CBOIO TOUYKY 3PEHHS, UCIIOJIb30BATh aJJICKBATHBIE SI3IKOBBIE CPE/ICTBA;

BIIQJICHUE HABBIKAMHU TIIO3HABATEIbHOW pedIeKCHH KaK OCO3HAHUS
COBEpIIAEMBIX JICMCTBUM M MBICIUTEIBHBIX MPOLECCOB, MX pE3YJbTaTOB U
OCHOBAHUWM, TPAHUI] CBOETO 3HAHUS U HE3HAHWS, HOBBIX MO3HABATEIIBHBIX 33Ja4 U
CPEACTB ISl X IOCTUKEHHS;

[EJIeYCTPEMIICHHOCTD B TIOMCKAX M MPUHSITHH PELIEHUN, COOOPa3UTEIHHOCTD
¥ WHTYUIIUA, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUI; CIIOCOOHOCTH BOC-
MIPUHUMATh KPAcOTy U TAPMOHHIO MUPA;

MPEIMETHBIX:

c(hOpPMUPOBAHHOCTh MPEJICTABICHUN O MaTEMaTHKE KaK 4YacTh MHPOBOU
KyJIbTYphl M MECTE€ MAaTeMaTUKh B COBPEMEHHOM IIMBWJIM3AlUM, CIIOCO0AX
ONMCAHUS ABJICHUIN peaTbHOrO MUPA HA MATEMAaTUYECKOM SI3BIKE;

c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUN O MAaTEMaTUYECKUX TMOHATHUAX Kak
BAKHEUIIINX MATEMAaTUYECKUX MOJEIAX, IMO3BOJSIOLIMX OIMCHIBATH U HU3Yy4aTb
pa3HbIe TPOLECChl U SIBICHUS; MOHUMAHUE BO3MOXKHOCTH AKCHOMATHYECKOIO
IIOCTPOEHHSI MATEMAaTUUYECKUX TEOPUL;

BJIAJICHUE METOJIAMHU JOKA3aTEJIbCTB U aJTOPUTMOB PEIICHUS, YMEHHUE HX
IIPUMEHSATH, IPOBOAUTH JI0KA3aTEIIbHBIE PACCYKACHHUS B XOA€ PELICHUS 3a/1a4;

BJIAJICHUE CTAaHJAPTHBIMM NPUEMaMU PELICHHUS  PANUOHAIBHBIX U
MppalMOHAIBHBIX, MIOKA3aTEIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI
Y HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B
TOM YHCJE ISl TIOUCKA MYTH PEHICHHS W WUIIOCTPALMMU PEUICHUS YPaBHEHUU U
HEPABEHCTB;

c(hOpMHPOBAHHOCTH IIPEACTABICHUN 00 OCHOBHBIX MIOHSITUSAX
MAaTEMAaTHYECKOr0 aHajin3a U UX CBOMCTBAaX, BIAJICHUE YMEHUEM XapaKTEPU30BaTh
noBeZicHue (DYHKIHM, MCHOJb30BaHUE TMOJYYCHHBIX 3HAHUN JUIsl OMHCAHUS U
aHaJIN3a PEAIbHBIX 3aBUCUMOCTEN;

BJIAJICHUEC OCHOBHBIMU TMOHSATHUSMHU O IUIOCKMX M TPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYypax, UX OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTH YMEHUS

pacro3HaBaTh reoMerpuueckue (GUrypbl Ha yepTekax, MOJEISAX U B pealbHOM



MUpE; MPUMEHEHHE H3YyUYEHHBIX CBOWCTB T€OMETpUUecKux (uryp u dopmyn ass
peleHns reOMEeTPUYECKUX 3a1a4 M 3aJ1a4 C IPAKTUYECKUM COJEPKAHUEM;

c(OPMHUPOBAHHOCTh MPEJCTABICHUN O NpoLEccax U SBICHUAX, UMEIOIINX
BEPOSATHOCTHBIN XapaKTEpP, CTATUCTUYECKUX 3aKOHOMEPHOCTIX B PEAJIbHOM MHDE,
OCHOBHBIX ITOHATHUAX JJIEMEHTAPHOM TEOPUM BEPOATHOCTEM; YMEHUN HAXOIUTh U
OLICHUBATh BEPOSITHOCTH HACTYIUIEHHUS COOBITUI B IMPOCTEHIIMX HPAKTUYECKUX
CUTyalUsAX U OCHOBHBIE XapPAKTEPUCTUKH CIIyYalHbBIX BEJINYUH;

BJIaJICHUE HABBIKAMU HCIIOJIB30BAHUA T'OTOBBIX KOMIIBIOTEPHBIX MPOrpamMm

IIPU pELICHUU 3a]1a4.

5. COJAEP)XAHUWE YYEBHOM JJUCHUILJIUHBI

Beenenune

MaremaTtuka B  Hayke, TEXHHKE, OKOHOMHKE, HWH(POPMAIMOHHBIX
TEXHOJOTUAX M IIPAKTUYECKOM JeATeNbHOCTH. Llenmm w 3amaum  u3ydyeHus
MaTeMaTUKH npu ocBoeHnM criennaibHocteit CITO.

AJITEBPA

Pa3Butue nonstus o uncie

Llensie n paumoHanbHble yucna. JleiictButensHble yncna. [TpubauxeHHbie
BBIUHCIICHUA.

KowmruiekcHbie uncina.

Kophu, crenenu u norapudmsi

Kopnu u crenenn. KopHu HarypasbHOU CTENEHM U3 YKCIIA U UX CBOMCTBA.
CreneHn ¢ palMOHAIBHBIMM IIOKa3aTeNsiMM, UX cBoicTtBa. CreneHu ¢
JICUCTBUTEIBLHBIMA  TOKa3zaTensiMu. (CBOWMCTBAa CTENEHH C JICHCTBUTEIBHBIM
MOKa3aTeJEM.

Jlorapudwm. Jlorapudm uyucia. OcHOBHOE JOrapu(pMHUECKOE TOXKIECTRBO.
Hecsatuunble U HaTypaibHble Jorapudmel. [IpaBuna aeiicTBuil ¢ jgorapupmamu.

[Iepexo1 K HOBOMY OCHOBAHHIO.



[IpeoOpa3oBanue  anreOpanueckux  BBIPAKEHUH. [Tpeobpa3zoBanue
palMOHAJIbHBIX, UppanOHaIbHbIX CTEIICHHBIX, ITOKA3aTEJIbHBIX 51
Jorapu(pMUUECKUX BbIPAKEHUH.

[IpakTrueckue 3aHATHS

ApudpmeTrueckue IEHCTBUS HaJ YHMCIAMHU, HaX0XKJIEHUE NPHUOIMKEHHBIX
3HAQYCHUW  BEJIWYMH W  TOTPENIHOCTEH  BBIYMCICHUH  (aOCOMIOTHOM W
OTHOCHUTEJIBHOM ), CPAaBHEHUE YUCIIOBBIX BBIPAKEHUM.

Beluncnenue u cpaBHeHHE KOpHEN. BhIIoJIHEHHE pacdyeToB ¢ pajuKaiamu.

Pemenne nppanmonanpHbIX ypaBHeHHNW. Haxox1eHne 3HaUeHU CTEIEHEN C
pauuoHaJIbHBIMU  TOKa3aTensiMu.  CpaBHeHue  creneHed. [IpeoOpazoBanus
BBIPAXEHUH, COACPIKAILIMX CTEIEHU. PellieHne oka3aTeybHbIX YPaBHEHUMN.

Pemenne npukinagHeIx 3a1a4.

Haxoxnenue 3HaueHuil Jnorapupma 1O MPOU3BOJBHOMY OCHOBAHHUIO.
Ilepexox OT OZHOrO OCHOBAaHMA K JApyromy. DBeluucieHue U CcpaBHEHUE
norapudmos. JlorapudmupoBaHre U MOTEHIIMPOBAHUE BIPAXKEHUH.

[TpuOnmkeHHbIEe BBIUMCICHUS W pElIeHUs NPUKIATHBIX 3aj1ad. PerieHue
Jorapu(pMUYECKUX YpaBHEHHIA.

OCHOBbBI TPUrOHOMETPUA

OcCHOBHBIE IOHATHUS

Pannannas mepa yrna. BpamarensHoe nsukenne. CUHYC, KOCUHYC, TAHTE€HC
Y KOTaHT€HC YHCIIA.

OCHOBHBIE TPUTOHOMETPUYECKHUE TOKIAECTBA

@®opmynel  npuBeneHud. Popmyibl - cioxkeHus. Dopmyibl  yIBOCHUS
@opMyJIbl I0JIO BUHHOTO YIJIa.

[IpeoOpazoBanus NPOCTEHIIMX TPUTOHOMETPUUECKHUX BBIPAKEHUM

[IpeoOpa3oBanre CyMMBbl TPUTOHOMETPUUYECKUX (PYHKIIMM B IPOU3BEACHHUE U
OpOM3BENEHUsI B CyMmMMYy. BbIpakeHue TpPUTOHOMETpUUECKMX (yHKUUN dYepes
TaHI€HC MOJIOBUHHOTO APTyMEHTA.

TpuronoMerpryeckue ypaBHEHHs U HEPABEHCTBA

IIpocreimmue TPUTOHOMETPUYECKHUE YpaBHEHUS. [Ipocreimmue



TPUTOHOMETPUUYECKHE HEPABEHCTRA.

OOpaTHble TPUTOHOMETpUYECKHE (QYHKIHH. ApPKCUHYC, apKKOCHHYC,
apKTaHTEHC.

[IpakTrueckue 3aHATHS

PanuanHbIii MeTon M3MEpeHHs YIioB BpalleHUS U CBA3b C IPalyCHOU
Mepoil. OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA, (POPMYIBI CIOKEHUS,
yIBOGHUS, TMpeoO0pa3oBaHHE CYMMBI TPUTOHOMETPUYECKUX  (YHKIUH B
pou3BeJeHUE, MPeoOpa3oBaHUe MPOU3BEICHUS] TPUTOHOMETPUUECKUX (QYHKIIMMA B
cymMmy. [Ipocreiiniine TpUroHOMETPHUUECKHE YPaBHEHUS U HEPABEHCTBA.

OOpaTHble TPUTOHOMETpUYECKHE (DYHKIMU: apKCHHYC, apKKOCHHYC,
apKTaHTEHC.

®VHKIUU, X CBOMCTBA U TPA®HKU

Oynkiuu. O06nacTh ONpeJeNeHus] W MHOXKECTBO 3HAueHUU; rpaduk
byHKIMU, TOCTpoeHue TpadukoB HyHKINN, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMH.

CBolicTBa byHKIMH. MOHOTOHHOCTb, YE€THOCTbD, HEYETHOCTD,
OTPaHUYECHHOCTh, TMEPUOANMYHOCTh. [IpOMEXKYTKM BO3pacTaHus U YOBIBaHUS,
HauOoNplllee W HaWMEHbIIee 3HAYeHHUs, TOYKM OKCTpemyma. [paduueckas
uHTepnperanus. [Ipumepbl (QYHKIIMOHANIBHBIX 3aBUCUMOCTEH B  peajbHBIX
mpolieccax U siBJIeHusX. Apudmerndeckue ornepanuu Haj QyHkiusMu. CroxHas
¢bynkuus (komnosunusi). [ToHsiTue 0 HeMpepbIBHOCTH (DYHKIIUH.

O6patnabie pyHkimu. O6IacTh onpeIesIeHus U 001acTh 3HaYEeHUH 00paTHOM
GyHKUIHU.

I'padux oOpaTHOM PyHKIMY.

CreneHHble, NOKa3aTeNbHbIE, JOTapU(PMHUUECKHUE W TPUTOHOMETPUUYECKUE
byHKUIHU.

OOpatHble TPUTOHOMETPUYECKHE (PYHKITUU

Omnpenenenus QyHKIMI, UX CBOMCTBA U TpadUKH.

[IpeoOpazoBanust rpadukoB. [lapamnenbHbli  HEpeHOC, CUMMETPHUS
OTHOCHUTENIFHO OCEH KOOpAWHAT U CUMMETpPHs OTHOCUTEIHHO Hauajaa KOOpAMHAT,

CUMMETPHUSI OTHOCHUTENIBHO MPSAMOM y = X, PACTSIKEHHE M CKATUE BHOJb OCEN



KOOpAUHAT.

[IpakTrueckue 3aHATHS

[IpumMepbl 3aBUCUMOCTEN MEXY NMEPEMEHHBIMU B PEATbHBIX MpoLEeccax U3
cMexHbIX quctuminH. Onpenenenue ¢ynkuuid. [loctpoenue u ureHue rpapukoB
bynkuuii. HWccnenoBanme ¢ynkuun. CBONCTBAa JMHEHHOM, KBaJIpaTHYHOM,
KYCOUHO-JIMHEHHON W  JpoOHO- nuHeHHOW (QyHKumMi. HemnpepsiBHBIE U
nepuoanueckue ¢yHkiuu. CBoiicTBa U rpaduKku CHHYyca, KOCHHYCa, TaHI€HCA U
koTanreHca. O6parubie PyHKIMU U ux rpaguku. OOpaTHbIE TPUTOHOMETPUUYECKUE
¢ynkun. IlpeoOpaszoBanusi rpaduxa ¢yHkiuu. ['apmoHndeckue KoieOaHus.
[IpuknanHble 3a1a49H.

[TokazarenbHble, JOrapuMUYECKUE, TPUTOHOMETPUUYECKUE YpPaBHEHUS U
HEPABEHCTBA.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

[TocnenoBarenpHOCcTH.  CrocoOBI  3aaHUsi W CBOMCTBA  YHCIIOBBIX
ITOCJIEA0BATEIBHOCTEN. [Tonsatue 0 npezaene ITOCJIEI0BATENBHOCTH.
CymecTBoBaHME TMpeieNia MOHOTOHHOM OTPaHWYEHHOW IOCIEN0BATEIBHOCTH.
CymMupoBaHue nociieJoBaTebHOCTEW. beckoHeuHO yObIBaroIas reoMmeTpuueckas
IIPOTPECCHS U €€ CyMMa.

[IpousBoanas. [loHsTue o mMpou3BoaHON (GYHKIHUU, €€ TEOMETPUUECKHUN U
(bu3nyeckuil cMbICi. YpaBHEHUE KacaTeabHOU K rpaduky GyHkiuu. [IponsBonHbie
CyMMBbI, pa3HOCTH, NIPOM3BENECHMsA, dacTHble. [Ipom3BOAHBIE  OCHOBHBIX
areMeHTapHbIX GyHKIUN. [[puMeHeHne MPON3BOIHON K UCCIICIOBAHUIO (PYHKIIMIA
u moctpoeHuto rpaduxoB. [IpousBoaHble 00paTHOM (GYHKIMM M KOMIIO3UIUU
GbyHKIUH.

[Ipumepbl UCNONIB30BaHUS MPOWU3BOAHOM [JII HAXOXKICHHS HAWIYYLIETO
pelmieHns B NPUKIAAHBIX 3ajadax. Bropas nmpous3BoAHAsA, €€ T€OMETPUUYECKUU U
busngeckuit cMpici. Haxoxaenne cKkopocTH s mporiecca, 3aJaHHOTO (GopMyIion
U TpaduKoMm.

[lepBooOpa3nas u unrerpain. [IpumeHeHue onpeaereHHOro0 WHTErpana AJis

HAXOXJAECHUS IUIOLIAAW KpUBOJMHEMHOW Ttpanenuu. @Dopmyna HeroToHa—



JleitOnuna. [Ipumepsl npruMeHeHus: HHTerpajia B GU3UKe U TEOMETPHH.

[IpakTrueckue 3aHATHS

YucnioBas mocienoBaTeIbHOCTh, CIIOCOOBI €€ 3a/1aHMsl, BHIYMCIICHHS YJICHOB
nocienoBatenbHocTH. llpenen mociienoBaTenbHOCTH. beckoHEeYHO yObIBaromas
reOMETPUYECKAS POTPECCUSL.

[IponsBoaHass: MEXaHUYECKUN U TEOMETPUUYECKHUI CMBICI IIPOU3BOJIHOM.

VYpaBHenue KkacartenbHOW B oOmem Buzge. IlpaBuma u  Qopmyssi
mubddepeHupoBanus, TabIMIa TPOU3BOAHBIX  DJIEMEHTAPHBIX  (DYHKIIMIA.
HccnenoBanue QyHKIMH C MOMOIIBIO MPOM3BOaHON. Haxoxnenrue HaubombIero,
HAaMMEHBILIET0 3HAYEHHSI U SKCTPEMAJIbHBIX 3HAUCHUN (PYHKIUU.

Nurerpan u nepBooOpasznas. Teopema Hetorona—JleitOnuna. [Ipumenenue
MHTErpaja K BBIYUCICHUIO (PU3HMUYECKUX BETMYUH U IUIOMIAIEH.

YPABHEHUA U HEPABEHCTBA

YpaBHEHUsT U CUCTEMBbl ypaBHEHMH. PanvoHalbHBIE, UPpPALMOHAJIBHBIE,
ITOKA3aTEJIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUSI U CUCTEMBI.

PaBHOCUIIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIpUEMBI MX pELIEHUs (pa3yIoKEHUE HAa MHOXKUTENH, BBEIICHUE
HOBBIX HEHM3BECTHBIX, ITOJICTAHOBKA, TPA(pUISCKUI METO.).

HepaBenctBa. PanmoHanbHbIe, UMpPpPAaLMOHANIBHBIC, IIOKA3aTEIbHBIE U
TPUTOHOMETPHUUYECKHE HEpaBEHCTBA. OCHOBHBIE TPUEMBI UX PELLICHMUS.

Hcnonp3oBanne cBOMCTB U TpadukoB PYHKIUH MPU pEIICHUN YpaBHEHUN U
HepaBeHCTB. Meton uHTepBasoB. M300pakeHne Ha KOOPAMHATHOW IJIOCKOCTHU
MHOYKECTBA DPEIICHUN YPAaBHEHMM W HEPABEHCTB C JABYMS INEPEMEHHBIMU U HX
CUCTEM.

[Tpuknagueie 3a1aumn

IIpruMmeHenne MaTreMaTH4eCKMX METOHOB U PELICHUs COIAEpPKATEIbHBIX
3a]a4 U3 pa3IMYHbIX 00JacTel HayK! U MPaKTUKU.

Nurepnperanus pe3yibrara, y4eT peajbHbIX OTPAHUYCHUM.

[IpakTrueckue 3aHATHS

Kopuu ypaBHeHuii. PaBHocuibHOCTH ypaBHeHuil. IIpeoOpazoBanue



ypaBHeHUH. OCHOBHbIE TIpHEMBI pELIEHUs ypaBHEHUH. Pemenue cucrem
YPaBHECHUM.

Hcnonb3oBanrue cBOMCTB U rpadukoB PYHKIIUMA 171 PEIICHUST YpaBHEHUN U
HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPHI BEPOITHOCTEN

DneMeHTbl KOMOWHATOPUKU

OcHOBHBIE TIOHATHS KOMOWHATOpPHKM. 3aJadyd Ha MOJACYET 4Yucia
pa3MellleHnid, MepecTaHOBOK, coueTaHuil. Pemienue 3aiay Ha nepeGop BapuaHTOB.
®opmyna Ounoma HproTona. CBoiicTBa OWHOMHHAJIBHBIX KOI(PPHUIIMEHTOB.
TpeyronpHuk Ilackans.

DIEMEHThI TEOPUH BEPOATHOCTEN

CoObITHE, BEPOSITHOCTH COOBITHUS, CIIOKEHUE U YMHOKEHHE BEPOSITHOCTEM.
[TonsiTve 0 HEe3aBUCUMOCTH COOBITUM. JIMCKpeTHas ciay4ailHasi BETUYMHA, 3aKOH €€
pacrnpeneneHus. YUCioBble XapaKTEPUCTUKA IUCKPETHOM CIIy4allHOW BEJIWYWHBI.
[TonsiTHE O 3aKOHE OOIBIINX YUCE.

DNeMEHThl MaTEMaTUYECKON CTATUCTUKHU

[IpencraBienne gaHHBIX (TaOJMUIIBI, IUAarpaMmbl, rpaduku), TeHEpaibHas
COBOKYITHOCTb, BEIOOpKa, cpeiHee apudmeTrueckoe, menuana. [lonstue o 3anagax
MaTeMaTHYECKON CTATUCTUKH.

Pemenne npaktruyeckux 3a1a4 ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB.

[IpakTrueckue 3aHATHS

Hcropust pa3zBuTHsi KOMOMHATOPUKHU, TEOPUH BEPOSITHOCTEN U CTATUCTHKHU U
UX pOJb B Pa3IMYHBIX c(epax YeTOoBEHYECKON Ku3HenesTreabHocTH. [IpaBuna
KoMOMHaTopuku. Pemenue xkoMOMHATOpHBIX 3anad. PasmerieHusi, coueTaHus u
nepectaHoBkU. bunoMm Herorona u tpeyronsHuk [lackans. Ilpuknaaseie 3agayu.

Kiaccuueckoe omnpeneneHue BEPOSITHOCTH, CBOMCTBA  BEPOATHOCTEW,
TeopeMa O CyMMe€ BepoATHOCTeW. Brrumcinenue BepostHocTed. lIpuknagnbie
3amaun. [IpencraBnenue yncno BeIX AaHHbIX. [IpukiagHbie 3a0a4n.

I'EOMETPUA

[IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE



B3anmHoe pacnosioxkeHne IByX IPsMBIX B IpocTpaHcTse. [lapamnensHocTh
npsAMOM M IUIOCKOCTH. [lapamnensHocTh mockocreu. IleprneHauKyIsIpHOCTD
NpsAIMOM M THIOCKOCTU. [leprneHnuKysip U HAaKJIOHHAsA. YTOJI MEXIy HpsSIMOU U
IJIOCKOCTBIO. JIByrpaHHbIii YTOJL Yron MEK]TY IJIOCKOCTSIMM.
[leprieHIUKYJISIPHOCTD JIBYX IIJIOCKOCTEH.

['eomeTpuyeckue npeodpa3oBaHus MPOCTPAHCTBA: MapaJJICIbHBINA MEPEHOC,
CUMMETPHSI OTHOCHUTEIIBHO INIOCKOCTH.

[TapannenbHoe TmpoekTHUpOBaHUE. [lnomans OpPTOrOHANBHOM MPOECKLIHH.
N300paxeHne MpocTpaHCTBEHHBIX (PUTyp.

MHOrorpaHHuKH

Bepmmnsl, pebpa, rpaHu MHOrorpanHuka. Pa3septka. MHOrorpaHHbl€ yIJibl.
Beinmykisle MHOTOTpaHHUKHU. Teopema Ditiepa.

[Ipusma. Ilpssmas w HakimoHHas npusma. [lpaBuibHas  mOpu3Ma.
[Mapamnenenunen. Kyo0.

IInpamupma. IlpaBunbHasg nmpamuaa. YcedeHHas NHUpaMuaa. lerpasap.
CumMetpuu B KyOe, B apajiesienuIese, B Ipu3Me U NupaMuie.

CeueHnus Ky0a, IpU3Mbl U TUPAMU/IBI.

[IpencraBieHre O NpaBWIBHBIX MHOTOTpaHHUKax (TeTpa’ape, Kyoe,
OKTa3pe, A0JEKa’Ape U UKOCASPE).

Tena 1 NOBEPXHOCTH BpaIllCHUS

Humuuaap u konyc. YceueHHbIM koHyc. OcCHOBaHuWE, BBICOTA, OOKOBas
MOBEPXHOCTh, OOpa3yromiasi, pas3Beprka. OceBble CEUEHUS M  CEUYEHUSs,
NapajulesIbHbIE OCHOBAHUIO.

[Iap u cdepa, ux ceuenns. KacarenapHast IIIOCKOCTH K cdepe.

N3mepenus B reomeTpun

O6bvem u ero uzmepenue. aterpansHas hopmysna oobema.

®opmynbsl 00beMa Ky0Oa, MPSIMOYTOJBHOIO Napajulefienunena, MpU3MBbl,
uuauHapa. dopmynbl o0bemMa nupaMuabl U KoHyca. Dopmynbl  miomanu
NOBEepXHOCTEN UIMHAPaA U KoHyca. Dopmyibl o0bema mapa v Iiomau chepsol.

[Tono6ue ten. OTHOMIEHUS TUIOMIAeH TOBEPXHOCTEN U 00bEMOB MOJOOHBIX



TEJ.

Koopaunatel 1 BEKTOpBI

[IpsimoyronbHast  (nekapToBa) CHCTEMa KOOPAMHAT B  IPOCTPAHCTBE.
dopmyra paccTOSHUS MEXKAY JBYMSI TOUKaMHU. YPaBHEHUS CQEpbl, TUIOCKOCTH U
MIPSIMOM.

Bekropel. Monyns BekTopa. PaBeHCTBO BeKTOpOB. CIl0)KEHHE BEKTOPOB.
YMHOXKEHHE BEKTOpAa Ha 4uCIO. Pa3iokeHHne BEKTOpa MO HAIpPaBICHUSM. YTOII
MEeXIy IByMs Bek- Topamu. IIpoeknus BekTopa Ha ocb. KoopauHarsl BeKTOpA.
CkansipHoe IpOou3BEAECHUE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT M BEKTOPOB IPU PEIICHUH MATEMATUYECKUX U
IIPUKJIAIHBIX 3a/1a4.

[IpakTrueckue 3aHATHS

IIpr3Haku B3aMMHOIO PACIIOJIOKEHMUS NPSAMBIX. YTOJI MEXAY IPSAMBIMHU.
B3anmHoOe pacnoiokeHne NpsAMbIX U IVIOCKOCTEN. [leprieHIuKyIsp U HaKJIOHHAs K
IUDIOCKOCTU. YTOJN MEXIy NpsAMOM M IUIOCKOCTBKO. TeopeMbl O B3aMHOM
PACIIOIOKEHUU IIPSAMOM U IJIOCKOCTU. Teopema 0 Tpex NepHeHIUuKYIApax.

[Ipr3Haku ¥ CBOMCTBA MapAJIENBHBIX U NEPIEHANKYISPHBIX IUNIOCKOCTEM.

PaccTostHue OT TOYKM 0 TUIOCKOCTH, OT MPSMOU 0 INIOCKOCTH, PACCTOSTHUE
MEXIy  IUIOCKOCTSAMH, MEXKAY  CKPCIUMBAIOIIMMUCA  IPAMBIMH,  MEXAY
MIPOU3BOJIBHBIMU (DUTYpaMH B POCTPAHCTBE.

[TapajutennbHOE TPOEKTUPOBAHME U €Tr0 CBOMCTBA. lTeopema O ILIOLIAAU
OPTOTOHAJIBHOW  NPOEKUMHW  MHOIOYroJbHUKAa. B3auMHOE  pacnosjoKkeHue
MPOCTPAHCTBEHHBIX PUTYD.

Pasznuunble BUbI MHOTOTpaHHUKOB. VX n3o0paxenus. CeueHus, pa3BepTKU
MHOTOTpaHHUKOB. [Lnomane nmoBepxHoOCTH. BUabl cuMMETpHil B IPOCTPAHCTBE.
CuMmMmeTpus Ten BpalleHWsT W MHOTOTPAaHHUKOB. BprunciieHune miomaned u
00BEMOB.

Bekropsl. JledictBusg ¢ BekropaMu. JlekaproBa cucrema KOOpPAUHAT B
IIPOCTPAHCTBE.

YpaBHEHUE OKPYKHOCTH, CPEpbl, MIIOCKOCTU. PaccTossHrEe MEXTy TOUKAMH.



JelicTBUsL ¢ BEKTOpaMH, 3aJlaHHbIMM KoopAuHaTamu. CKalsipHOE MPOU3BEICHUE
BEKTOPOB. BEKTOpHOE ypaBHEHUE NPSIMOU U TIIOCKOCTH. VCromp30BaHne BEKTOPOB
IIPU JOKA3aTENbCTBE TEOPEM CTEPEOMETPHMN.

JInsi BHEAyIUTOPHBIX 3aHATHM CTYJICHTAM HapsAay C PEIICHUEM 3aJad U
BBITIOJTHEHUS NPaKTUYECKUX  3aJaHui MOYHO NPEMIOKUATh  TEMBI
UCCIIEI0OBATENHCKUX U pedepaTUBHBIX pabOT, B KOTOPBIX BMECTO CEPUM OTIIEIbHBIX
MEJIKAX 3a7a4 W YNPaXHEHUW MPEejIararoTcs CIOKETHBIC 3a/laHus, TpeOyromme
JUIUTENIbHONM paboThl B paMKax OJHOM MaTEeMaTU4YeCKOM CUTyalluu. DTH TEMbl
MOTYT OBITh KaK WHIWBUAYAJIbHBIMH 33JaHUSMHU, TaK W TPYIIIOBBIMU IS

COBMCCTHI'O BBITIOJTHEHH S UCCICA0OBAaHU.

IIpumepHbIe TeMbl pedepaToB (10KJIAT0B), HCCIAET0BATEIHCKHX MPOEKTOB
HenpepriBHble 1po0u.
IIpuMeHeHne CI0KHBIX TPOLIEHTOB B 3KOHOMHUYECKHUX PacyeTax.
[TapamienbHOE TPOEKTUPOBAHHUE.
Cpennue 3Ha4eHUs U UX IPUMEHEHNE B CTaTUCTHUKE.
BektopHoe 3a1aHne npsiMbIX U INIOCKOCTEW B IPOCTPAHCTBE.
CrnosxeHue rapMOHUYECKUX KOJeOaHUH.
['paduueckoe perieHre ypaBHEHUN U HEPABEHCTB.
[IpaBunbHBIE U MOTYNPABUIbHBIE MHOTOTPAHHUKH.
KoHnueckue ceuyeHuns 1 uX NpUMEHEHHE B TEXHUKE.
[lonsitue auddepenumana u ero NPUIOKEHHUS.
CxeMmbl MOBTOPHBIX UCIIBITAHUIN bepHyuiH.

HccnenoBanue ypaBHEHUN U HEPABEHCTB C TAPAMETPOM.



6. TEMATHYECKOE IINTAHUPOBAHHUE

I[Ipu  peanusamuum  cojepkaHuss  oOmieoOpa3oBaTeIbHOM  y4eOHOM
JUCUMIUIMHBL «MaremaTuka: ajiredpa W Hadajlla MaTeMaTUYECKOro aHalu3a;
reometpusi» B mpeaenax ocBoeHus OIIOIT CIIO na 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHus ¢ TmoOdydyeHHeM cpeaHero obmero ob6pasoBanus (IIIICC3)

MaKcUMallbHas yueOHasi Harpy3Ka o0yJaroImuxcs COCTaBIseT:

Bun yuebHoit paboTbl O6beM yacoB
MaxkcumanbHast yaeOHast Harpy3ka (Bcero) 405
OO0s13aTenbHas aynuTopHas yueOHast Harpy3ka (Bcero) 270
B TOM YHCIJIE:
MPAKTUYECKHUE 3aHATHS 86
CaMocrosTenbHasg padora odydaromerocs (BCero) 135

ATtTectanus B popme dK3amMeHa

7. TEMATUUYECKUM IIJIAH U COJAEP)KAHUE YUEBHOM JUCIUILIVHBI

Aynuropusble 3aHsaTus. Coaep:kaHue 00ydeHus KomnuectBo
4acoB

Bsenenue 2
PasBurtne nonsArusa o uncie 14
Kopnu, crenenu u norapudmsl 28
[IpsiMbIe ¥ TITIOCKOCTH B TPOCTPAHCTBE 24
KombunaTtopuka 16
KoopaunaTsl 1 BEKTOpHI 20
OCHOBBI TPUTOHOMETPUHN 28
OyHKIMH U TpaduKh 22
MHOTOrpaHHHUKH U KPYTIIBIE Tea 28
Havana maTremaTnuyeckoro aHanusa 28
WHTerpan u ero npuMeHeHue 20
DJIEMEHTHI TEOPUU BEPOSTHOCTEN U MATEMATUYECKON CTATUCTUKHU 20
YpaBHEHUS U HEPAaBEHCTBA 20
BueayautopHas camoctosiTenbHast paboTa 135




[ToaroroBka BBICTYIUIEHUH 1O 3aJaHHBIM T€MaM, JOKJIa/10B,
pedeparos, 3cce, MHAUBHIYAILHOTO MPOEKTA C UCIIOJIb30BAHHEM
MH(OPMALIMOHHBIX TEXHOJIOTUH U JIP

HUroro

405

8. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOU JEATEJIBHOCTH

CTYJAEHTOB

Copepxanue 00y4eHUs

XapakTeprucTUKa OCHOBHBIX BUJIOB JICATEIHBHOCTH CTYICHTOB (Ha
YPOBHE YYCOHBIX JTCHCTBUI)

Beenenue O3HaKOMJICHHE C POJIbI0 MATEMATHUKH B HAYKE, TEXHUKE,
9KOHOMHUKE, HH()OPMAIMOHHBIX TEXHOJOTUSIX U IPAKTHICCKON
JESITEIIbHOCTH.
O3HakoOMJICHUE C IEJISIMHU | 3aJ[a4aMK U3Y4YCHUsI MaTeMaTUKU MIPU
ocoenuu npodeccuit CI10 u cneunansHocreit CI10

AJITEBPA

PaszButue noHsaTHS O
YHUCIIC

Beinonnenue apudmernueckux JecTBUN HAJl YUCIAMH, COUYeTas
YCTHBIC ¥ TUCbMEHHBIE TPHEMBI.

Haxoxxnenue npubamKeHHbIX 3HAYSeHUH BEJIMYMH U
MOTPEIIHOCTEN BHIYUCICHUM (aOCOIIOTHON U OTHOCUTEIBHOM);
CpaBHEHHE YHMCIIOBBIX BBIPAKEHUI.

Haxoxxnenne ommOoK B MpeoOpa3oBaHMSIX M BEIYHCICHUSIX
(OTHOCHUTCS KO BCEM IIYHKTaM IIPOrpaMMmbl)

Kopsu, crenenu,
sorapupmbl

O3HaKOMJICHHE C TOHSITHEM KOPHS N-i CTENEHU, CBOWCTBAMU
pasivKaJioB U NPaBUJIaMH CPaBHEHHS KOPHEH.

DopMyJUPOBAHUE ONPEACICHUS KOPHS U CBOWCTB KOPHEH.
Bolunciienye u cpaBHEHUE KOPHEH, BBIITOJIHEHUE IPUKUAKU
3HaueHus KopHs. [IpeobpazoBaHme YUCIOBBIX U OYKBEHHBIX
BBIPAXECHUI, COAEPIKALUX PATUKAIIbI.

BrimonHenue pacueroB no (GopMynnam, CoIepKaliuM paguKaibl,
OCYILECTBIISISE HEOOXOIMMBIE MOACTAaHOBKH U IPeoOpa3oBaHMUsL.
Omnpenenenne paBHOCUIBHOCTH BBIPAXEHHH € paluKaiaMu.
Pemenne nppanroHaJIbHBIX ypPaBHEHUM.

O3HaKoOMJIEHHE C TOHITHEM CTENEHH C JeHCTBUTEIbHBIM
[IOKa3aTeNEeM.

HaxoxneHue 3HaueHH cTeneHu, UCI0JIb3ys TPU HE0OXO0IMMOCTH
UHCTPYMEHTAJIbHBIE CPENICTBA.

3anucbIBaHUE KOPHS N-U CTETIEHU B BUJIE CTETIEHHU C IPOOHBIM
MoKa3aTeiaeM U Hao0OopoT.

dopMyIMpOBaHHE CBOWCTB CTENEHEN. Briuncnenne crenenen ¢
paloHaIbHBIM IIOKA3aTENIEM, BBIIIOJIHEHUE TPUKUIKY 3HAUECHUS
CTEIIEHN, CPABHEHUE CTEIICHEN.

[TpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
coAepKalnuX CTENEHH, MPUMEHSIS CBOMCTBA. Penenne
MIOKA3aTeIbHBIX YPABHEHU.

O3HakoMJIEHHE ¢ TPUMEHEHNEM KOPHEH U CTeTeHel mpu
BBIYMCIICHUY CPEHUX, IEJICHUU OTPE3Ka B «30JIOTOM CEUCHUM.
Pemenne mpukiagHeIX 3a/1a4 Ha CJI0KHBIE TPOLICHTHI




BrimonnHeHne npeodpa3zoBaHuil BEIPAKECHHM, MPUMEHEeHHE (PopMyII,

[TpeoOpazoBanue CBSI3aHHBIX CO CBOICTBaMU CTEINEHEH U JIorapu(MoB.

anreOpanyecKux Onpenenenue o01aCcTH JOMYCTUMBIX 3HAUYCHUN

BBIPAKCHUI JorapupMHUECKOro BeIpakeHus. Pemenue norapudMudaeckux
ypaBHEHU U

OCHOBbI TPUTTOHOMETPUUN

OCHOBHBIE TTOHSTHSA

W3y4eHne paiuaHHOTO METO/A U3MEPEHUS YIVIOB BPALLEHUS W UX
CBSI3M C TpayCcHOM Mepoii. I300pakeHue yTrioB BpallleHUS Ha
OKPYKHOCTH, COOTHECEHUE BEJIMYUHBI YIJIA C €r0 PACIOJIOKEHHUEM.
®opmMynupoBaHHE ONPEIEICHUN TPUTOHOMETPUIECKUX (DYHKITHIA
JUISL YTJI0B IIOBOPOTA U OCTPBIX YIVIOB IIPSIMOYTOJIBHOIO
TPEYroJbHUKA U 00BSCHEHNE X B3aUMOCBS3H

OcHoBHEBIE [IpumeHeHne OCHOBHBIX TPUTOHOMETPUIECKUX TOXKIECTB JUIS
TPUTOHOMETPHUUYECKHE BBIYUCIICHUS 3HAYCHUI TPUTOHOMETPUIECKUX (PYHKIU 11O OHOM
TOYK/IECTBA U3 HUX
[IpeoOpazoBanus W3yueHre OCHOBHBIX (POPMYIT TPUTOHOMETPUH: (POPMYIIBI
MPOCTEHIITIX CIIO)KEHUS, YIBOCHUS, IPE0OPa30BAHUSI CyMMBI
TPUTOHOMETPHUYECKUX TPUTOHOMETPHUYECKUX (DYHKIUH B IPOU3BECHUE U TIPOU3BEICHHS
BBIPaKCHU T B CYMMY U IPUMEHEHHE TP BEIYUCICHUH 3HAYCHHS
TPUTOHOMETPHUYECKOTO BBIPAKEHUS U YIIPOIICHHUS €T0.
O3HakoMJIEHHE CO CBOMCTBAMHM CUMMETPHUH TOYEK Ha €JMHUYHOMN
OKPYKHOCTH ¥ IPUMEHEHHE UX IS BBIBOAA (hOPMYJT IPUBEICHUS
[pocreiimue Pemenne o gpopmynam u TpPUTOHOMETPUIECKOMY KPYTY
TPUTOHOMETPHUYECKHE MPOCTEHIINX TPUTOHOMETPHUECKUX YPAaBHEHUH.
ypaBHEHHUS U [TpumeHeHne OOLIMX METO/IOB PEICHHs ypaBHEHHH (TpUBEACHUE K
HEpaBEHCTBA JMHEHHOMY, KBaJJpaTHOMY, METOJ Pa3JIOKEHUS Ha MHOXHTEIIH,

3aMeHbl IEPEMEHHOM) IIPU PEIIEHUH TPUTOHOMETPHUUECKUX
YpaBHEHUN. YMEHHE OTMEYATh HA KPYI'e pEeIIEeHUs IPOCTENIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

ApKCcHHYC, apKKOCHHYC,

APKTAHI'CHC YUCJIa

O3HakoOMJIEHUE C TIOHITHEM OOPAaTHBIX TPUTOHOMETPUUECKHUX
GbyHKUINA.

N3ydenue onpeneneHnii apKkCuHyca, apkKOCUHYCa, apKTaHTeHca
yrcna, opMyIupoBaHue UX, N300pakeHrne Ha eTMHUYHON
OKPY>KHOCTH, TPUMEHEHHUE TIPH PEIICHUU YPAaBHEHUI

®YHKINH, X CBOUCTBA U TPA®UKU

OyHKIMH.
Ionsarue o
HEIPEPHIBHOCTH

byHKIIUN

O3HaKOMJIEHHE C TOHATHEM [IEPEMEHHOM, IPUMEpaMHu
3aBHCHUMOCTEN MEXIY IEPEMEHHBIMH.

O3HakoMJIEHHE C TOHATHEM I'paduKa, OIpeesIeHne
HNPUHAAIEKHOCTH TOUKH Ipaduky GyHKmu. OnpeaeneHue no
dbopmysie mpocTeiIeit 3aBUCUMOCTH, BUIa €€ rpaduka.
Beipaxxenue no ¢popmyiie oJHON EepEMEHHOM Yepe3 ApyrHe.
O3zHakoMmJieHHe ¢ onpefeseHneM GyHKIH, (popMyITHpoBaHHUE €TO.
Haxosxnenue obnactu onpeaesaeHus U 00JacTi 3HaUeHU I

byHKIUA




CgoiicTBa HyHKIINH.
I'paduueckas
MHTEpIIpETAIHS.
IIpumepsl
(hYHKIIMOHATILHBIX
3aBUCUMOCTEH B
peallbHBIX Ipolieccax u
SIBIICHUSX

O3zHakoMJIeHHE ¢ TpUMepaMH (PYHKIIMOHATIbHBIX 3aBUCUMOCTEN B
peaNbHBIX MPOLIECCAX U3 CMEKHBIX JTUCLUILINH.

O3HakoOMJIEHHE C JJOKa3aTeIbHBIMHU PACCYX ACHUSIMH HEKOTOPBIX
CBOWCTB JINHEHHON U KBaJpaTUUHON (HYHKIMHI, IIPOBEJICHHUE
WCCJICI0BAHMS JIMHEWHOM, KYCOYHO-TMHEHHOM, TPOOHO-TMHEHHON
¥ KBaIpaTHYHON (QYHKIUH, TOCTPOEHUE UX IPahUKOB.
[TocTpoenue u urenue rpaduxoB dynkuuid. MccaenoBanue
byHKINN.

CocraBienue BU0OB (PYHKIIMIA 110 TaHHOMY YCJIOBHIO, pEIICHHE
3a]1a4 Ha DKCTPEMYM.

Brimonaenune npeobpazopanuii rpaduka GyHKIUHA

Oo6parnbie GyHKIMN

W3yuenne noHATusi 00OpaTHON (YHKIIMH, OTIpEICICHUE BU/IA U T10-
cTpoeHue rpaduka oOpaTHON (PYHKITMU, HAXOXKICHHUE €€ 00J1acTH
ornpeneneHus U obnactu 3HadueHui. [IpumeHenne cBOMCTB
(GYHKIMIA IPU UCCIICIOBAHUY YPaBHEHUH U PEILICHNH 3314 Ha
IKCTPEMYM.

O3HaKOMJICHHE C MOHSTHEM CJIOKHOU (DYHKLIUU

CreleHHbIE,
noKa3aTesbHbIE,
norapuMuIecKue u
TPUTOHOMETPHUYECKHE
¢bynkuun. OGpaTHbIe
TPUTOHOMETPHUYECKHE

byHKIIUU

Beraucnenue 3HadeHnii GyHKIUH IO 3HAYEHUIO apTyMEHTA.
OnpezneneHye NOJI0KEHNUs TOUKU Ha IpadUKe 110 ee KOOpIuHATaM
¥ HA00OpOT.

Hcnonb3oBanue cBOMCTB QyHKIMIM /U1 CpaBHEHMSI 3HAYSHUI
CTeTeHel u JTorapu@moB.

[TocTpoenue rpaKOB CTENEHHBIX U JOrapuPpMUUECKUX HYHKLUH.
Pemenue nokasareabHbIX U JOrapu(pMUUECKUX YpaBHEHUN U
HEPABEHCTB 10 U3BECTHBIM JITOPUTMaM.

O3HaKOMJICHHUE C TOHATUEM HEIPEPHIBHON NEPUOANUECKON
byHkunu, GopMyIupOBaHUE CBOMCTB CUHYCA U KOCHHYCA,
MIOCTPOCHHE UX TPAPHUKOB.

O3HakoOMJIEHHE C TIOHATHEM TapMOHMUYECKUX KOJIeOaHUH U
IIpUMepaMu TapMOHUYECKUX KOJICOAHUM I ONMCAaHUS MTPOLIECCOB
B (U3UKE U IpYyTrux 00JacTIX 3HAHUS.

O3HaKkoMJIEHHE C TOHITHEM Pa3pbIBHOM Nepuoinyeckoi GyHKIuY,
(dbopMynMpoBaHUE CBOICTB TaHT€HCA U KOTAHT'€HCA, TOCTPOEHHE
UX rpauKoB.

[TpumeHeHne CBOUCTB QYHKIUI ISl CpaBHEHUS 3HAUCHHH
TPUTOHOMETPUYECKUX (QYHKIHM, pelIeHUs] TPUTOHOMETPUUYECKUX
YpaBHEHUM.

[Toctpoenue rpadukoB 0OpaTHBIX TPUTOHOMETPUUECKUX (DYHKIIUI
U ompejiesieHue o rpadukaM UX CBOMCTB.

Brimonnenue npeoOpa3oBanust rpapuKoB

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IlocnenoBaTeabHOCTH

O3HaKOMJIEHHE C TOHATHEM YHMCIIOBOM I1OCIIEJOBATEIBHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCICHUSIMU €€ YJICHOB.
O3HaKOMJIEHHE C TOHATHEM IIpeieia OCIEJ0BATEIbHOCTH.
O3HaKOMJIEHHE C BHIYUCICHHUEM CYMMbl O€CKOHEUYHOTO YHCIOBOTO
psiia Ha IpUMepe BBIUUCIIEHUS] CYMMbI OECKOHEYHO YOBIBAIOIIEH
T€OMETPUUYECKON MPOTPECCUM.

Pemenue 3a1au Ha npuMeHeHUe POpMyITbl CyMMbI OECKOHEYHO
yOBbIBaIOIIE reOMETPUUECKON POrpeccuu




[IpousBogHas u ee
IIPUMEHEHHE

O3HaKOMJIEHUE C IOHSITUEM MTPOU3BOIHOM.

W3yuenue u GopMynupoBaHUE €€ MEXaHUUECKOTO U
reOMETPUYECKOr0 CMbICIIA, U3YYECHUE AITOPUTMA BBIYUCIICHUS
IIPOM3BOJIHON Ha MPUMEPE BHIYUCIECHUSI MTHOBEHHOW CKOPOCTH U
YIJI0BOr0 KO (PHUIMEHTa KacaTeIbHOM.

CocraBiieHu€e ypaBHEHUs KacaTelIbHOM B 0011IeM BHJIE.

YcBoenue nmpasui 1uddepeHIupoBaHts, TAOINLbI IPOU3BOIHBIX
AIIEMEHTAPHBIX (QYHKIMN, TPUMEHEHHUE Tt TU(GepeHIIMPOBAHUS
(GyHKLUH, COCTaBIEHUS ypaBHEHUS KacaTeIbHOM.

W3yueHne TeopeM O CBS3H CBOMCTB (DYHKIIMHU U IPOU3BOIHOM,
(bopMynHUpOBKa UX.

[TpoBeneHue ¢ HTOMOIIBIO MPOU3BOIHON HCCIeI0BaHUS (DYHKIINH,
3alaHHON (hopMyITOii.

YcTaHoBIEHUE CBS3H CBOMCTB (DYHKIIMU U IPOU3BOAHOM 110 MX
rpadukam.

IIpuMeHeHne MpON3BOHON IS PELICHMS 3a]]a4 Ha HaX 0K ICHHUE
HauOOJIbIIEro, HAUMEHBILIETO 3HAUCHHSI U Ha HaX0XKJICHHUE
JKCTpEMyMa

[TepBooOpasnHas u
WHTETpal

O3HakoMJIEHHE C IOHATHEM MHTErpasa 1 nepBooOpa3Hoi.
W3ydeHue npaBuiia BEIYMCICHUSI IEPBOOOPA3ZHON U TEOPEMBbI
Herorona— JleitOuua.

Pemenue 3a1a4 Ha cBA3b EpBOOOPA3HON U €€ MPOU3BOAHOM,
BBbIUHUCIICHHE IEPBOOOPA3HO U1 JaHHOM (PYyHKIMH.
Pemenue 3aa4 Ha IpUMEHEHNUE UHTETpaJIa JJis BIYUCICHUS
(bu3nUeCKUX BEJIUYUH U IUIOIAAeH

YPABHEHUA 1 HEPABEHCTBA

YpaBHEHHUS U CUCTEMBI
YpaBHEHUU
HepaseHnctBa u
CUCTEMBI HEPABEHCTB C
JBYMS IIEPEMEHHBIMU

O3HaKOMJIEHHE C IPOCTEHIIIMMHU CBEJECHUSAMH O KOPHSX
anredpandeckux ypaBHEHUN, HOHATUSMHU UCCIIEIOBAHUS
YPaBHEHUU U CUCTEM YPaBHEHUM.

N3yuenune Teoprun paBHOCUIBHOCTH YPABHEHUN U €€ IPUMEHEHUS.
IToBTOpEHME 3anUCU PEIICHNS CTAHAAPTHBIX YPaBHEHUH, IPUEMOB
npeoOpa3oBaHus YpaBHEHUH JJIsl CBEACHMS K CTAaHJAPTHOMY
YPaBHEHUIO.

[Tponomxenune TabIUIIBI

Pemenue panioHanbHbIX, HPPALMOHATBHBIX, IOKA3aTENbHBIX U
TPUTOHOMETPUUYECKUX YPABHEHUM U CUCTEM.

Hcnonp3oBaHne CBOMCTB U rpaduKoB (PyHKUINN A pelIeHUs
ypaBHeHHUH. [IoBTOpeHNE OCHOBHBIX IPUEMOB PELLIEHUS CUCTEM.
Pemenne ypaBHeHU! ¢ MpUMEHEHUEM BCEX TPUEMOB (pa3IoKEeHUs
Ha MHOYKUTEIIN, BBEJCHNSI HOBBIX HEU3BECTHBIX, MIOJCTAHOBKH,
rpagu4IecKoro METo1a).

Pemenne cuctem ypaBHEHHH ¢ IPUMEHEHUEM PA3JINYHBIX
croco60B. O3HaKOMJIEHHE ¢ OOIIMMH BOIIPOCAMU PELICHHS
HEPaBEHCTB U MCIIOJIb30BaHUE CBOMCTB U rpadukoB GyHKIUN pU
pelIeHNN HEPaBEHCTB.

Pemenne HepaBeHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM
Pa3IUYHBIX CITOCOOOB.

ITpuMeHeHne MaTEMaTUYECKUX METOAOB Ul PEILICHUS
COJIepKaTeNbHbBIX 33/1a4 U3 PA3JINYHbIX 00J1acTeil HAYKU U
IPaKTUKU. MIHTepnpeTnpoBaHne pe3yabTaToOB C YYETOM PEATbHBIX
OrpaHUYECHUN

BJIEMEHTBI KOMBUHATOPUKU, TEOPUM BEPOSITHOCTEU U CTATUCTHUKU




OCHOBHEIE TOHATHA
KOMOWHATOPUKH

N3yueHue nmpaBuiaa KOMOMHATOPUKHU U IPUMEHEHUE TIPU PEIICHUU
KOMOWHATOPHBIX 3a/1a4.

Pemenne KoMOMHATOPHBIX 33Jja4 METOIOM Ilepedopa U 1o
IIPaBUILy YMHOXKCHHUS.

O3HakoMJIEHHE C TOHATUAMU KOMOMHATOPUKHU: Pa3MELICHUAMH,
COYETaHUSIMH, IEPECTAHOBKAMH U (HOpMyTaMu JJIsl UX
BbluncieHust. OObsACHEHHE U IpUMeHeHue GopMyT 17
BBIYMCIICHHS Pa3MELICHUH, IEPECTAHOBOK U COYETAHUH IIPH
pelIeHny 3a1ad.

Osnakomiienne ¢ Ounomom Hetorona u peyrosnbaukom Ilackans.
Penienue nmpakTU4ecKux 3aJay ¢ UCIOJIb30BaHUEM TIOHATUH U IIpa-
BUJI KOMOMHATOPUKU

DJIEMEHTHI TEOPUU
BEPOATHOCTEMN

W3y4eHne KI1acCu4eCKOro ONpeesIeHUsl BEPOATHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEM.

PaccmoTpenune npumMepoB BBIUUCICHUs BEPOSITHOCTEN. Pemenue
3aJ1a4 Ha BBIYMCIICHUE BEPOSTHOCTEH COOBITHI

[IpencraBieHne qTaHHBIX
(Tabnuubl, TUarpamMMsl,

rpadukm)

O3HaKOMJIEHUE C MPEICTABICHUEM YUCIIOBBIX JAHHBIX U X
XapaKTEPUCTUKAMU.

Pemenne nmpakTuieckux 3aga4 Ha 00pabOTKY YMCIIOBBIX JAHHBIX,
BBIYMCIICHHE UX XaPAKTEPUCTUK

I'EOMETPHUA




[Ipsimbie 1 TIIOCKOCTH B
MIPOCTPAHCTBE

DopMyIMpPOBKA U IPUBEACHUE NOKA3ATEIbCTB IPU3HAKOB
B3aUMHOTI'0 PACIOJIOKEHUS IIPSIMBIX U IUIOCKOCTEN. Pacrio3sHaBanue
HA YEpTEKax U MOJAEIAX Pa3IMYHbIX CIIy4aeB B3aUMHOIO
PacCIIOJIOKEHUS IIPSAMBIX U IIJIOCKOCTEM, ApryMEHTUPOBAHUE CBOUX
CYKICHUM.

DopMyJIMPOBAHUE ONPEAECICHUM, IPU3HAKOB U CBOMCTB
NapaJUIeIIbHBIX U IEPIEHANKYIISPHBIX IIJIOCKOCTEH, IBYTPaHHBIX U
JIMHEWHBIX YIJIOB.

BrinonHeHne NocTpoeHus yriloB MEXy NPSMBIMU, IPSIMOU U
IIJIOCKOCTBI0, MEXKAY INIOCKOCTSIMH I10 OIIMCAHUIO U
pacrno3HaBaHUE UX HA MOJEIAX.

IIpuMeHeHre NPU3HAKOB U CBOMCTB PACIIOIOKEHUS MIPSAMBIX U
IUIOCKOCTEH MPHU PELICHUH 3a1a4.

N300paxeHne Ha pUCYHKaxX U KOHCTPYUPOBAaHUE Ha MOAEIISAX
NEPIEHIUKYJIAPOB U HAKJIOHHBIX K INIOCKOCTH, MPSMBIX,
NapaJUIEIIbHBIX IIJIOCKOCTEH, YIIIOB MEXAY MPSAMOM U INIOCKOCTBIO
1 000CHOBaHUE MMOCTPOCHUS.

Pemenne 3a1a4y Ha BBIYHACIEHUE TEOMETPUYECKUX BEITUYMH.
OnuceiBaHME PacCTOSTHUS OT TOYKHU JI0 IUIOCKOCTH, OT MPSAMOM 110
IJIOCKOCTH, MEXKAY IUIOCKOCTSIMH, MEXAY CKPEILNBAOIIUMUCS
HPSMBIMH, MEKAY MPOU3BOJIBHBIME (DUTYpPaMH B IIPOCTPAHCTBE.
DopMyIMpPOBaHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTosHUAX (TEOpeM CYLIECTBOBAHHUS, CBOICTBA).

N300pakeHre Ha yepTexax U MOJIENIAX PACCTOSIHUSA U
000CHOBaHKE CBOMX CYXAeHUH. OnpeneneHne U BEIYUCIECHNE
paccrosHuil B mpoctpancTse. [Ipumenenue popmysn u Teopem
IJITAHUMETPUH IS PEIICHMS 3a1a4.

O3HaKOMJICHHE C IOHATHEM MAPAJUIEILHOTO POEKTUPOBAHUS U
ero cBoiicTBamu. @OpMyJIMPOBAHUE TEOPEMBI O TUIOLIATN
OPTOrOHAJILHOM IIPOEKIUU MHOTOYT'OJIbHUKA.

[Tpumenenue Teopuu a1 000CHOBAaHUS IOCTPOECHUHN U
BBIUNCJICHUN. APTyMEHTUPOBAaHUE CBOUX CY)KJIEHUHN O B3aUMHOM
PacnoI0KeHUN MPOCTPAHCTBEHHBIX PUTYD

MHororpanHuku

Onucanue U XapaKTEpUCTHKA PA3JIMYHBIX BUJIOB MHOIOIPaHHUKOB,
IIEPEUHCIICHUE UX JJIEMEHTOB U CBOWCTB.

N300pa’keHrie MHOTOIPaHHUKOB U BBIITOJHEHUE IOCTPOCHUS Ha
N300paXEHUSIX U MOJENISIX MHOTOTPAaHHHUKOB.

BolunciieHye IMHEWHBIX DJIEMEHTOB U YITIOB B IIPOCTPAHCTBEHHBIX
KOH(UTypauusx, apryMeHTUPOBAHNUE CBOUX CYXIACHHM.
XapakTepucTHKa U U300pakeHHe CeUEHUs, pa3BepTKU
MHOTOTPAaHHUKOB, BEIYMCIICHUE TIIOMIAAC TOBEPXHOCTEMN.
[TocTpoenne npocTelIux cedeHnit Kyoa, MpU3Mbl, MHPAMU/IBL.
[Ipumenenue (HakToB U CBEICHUN U3 MIIIAHUMETPUH.
O3HaKOMJIEHHE C BUJJaMU CUMMETPUI B IPOCTPAHCTBE,
dbopMyTupOBaHHUE ONPECICHUI U CBOMCTB. XapaKTEPUCTHKA
CUMMETPHUU TeJ BPALLEHUS U MHOTOTPAaHHUKOB.

[IpuMeHeHne CBONCTB CHMMETPHH NIPU PEIICHHUH 3a/1a4.
Vcnonb30BaHue NpHOOPETEHHBIX 3HAHUMN JIJIs1 UCCIIEIOBAHUS U
MOJICJINPOBAHNUS HECIIOKHBIX 3a/1a4.

N300paskeHrie OCHOBHBIX MHOTOTPAHHUKOB U BBIITOJHEHHE
PUCYHKOB IO YCJIOBHSM 3a/1a4




Tena u mOBEpXHOCTH
BpalLleHUs

O3HakoMJIEHHE ¢ BUJAMH TeJl BpalleHus, pOopMyTUpOBaHUE HX
ONPENEIIEHUN U CBOMCTB.

DopMyIHMPOBAHUE TEOPEM O CEUEHUH I11apa MIOCKOCTHIO U
IUIOCKOCTH, KacaTelIbHOMU K cdepe.

XapakTepucTuka U n300pakeHue TeJl BpallleHUs, UX Pa3BEePTKH,
CEYEHHS.

Pewenne 3a1ay Ha NOCTPOEHUE CEUECHUI, BBIYUCIIEHUE JIJINH,
paccTossHUM, yrioB, miomaaeil. [Iposenenre noka3zarenbHbIX
pacCyXJI€HUU MPU PELICHUH 3aa4.

IIpuMeHeHne CBOMCTB CUMMETPHH IIPU PELICHUHU 3a1a4 Ha Tena
BpallleHus1, KOMOMHALINIO Tel.

N300paxkeHre OCHOBHBIX KPYTJIBIX TEJ U BBIIIOJIHEHNE PUCYHKA I10
YCIIOBHIO 33J1a41

N3mepenus B
reOMeTpHUU

O3HakoMJIEHHE C OHATUAMH IIJIOLIAAN U 00bEMA, AaKCHOMaMH U
CBOMCTBaMH.

Pemenue 3a1a4 Ha BbIYMCIICHUE TUIOMIAAEH MIIOCKUX (QUTYD C
HIPUMEHEHHEM COOTBETCTBYIOUINX (OPMYI U (HaKTOB U3
IJIJAHUMETPUH.

W3yueHne TeopeM 0 BHIYUCIEHUH 00bEMOB ITPOCTPAHCTBEHHBIX
TEJ, pellieHue 3a7a4 Ha IPUMEHEHUE (POpMYJT BBIUYUCIECHUS
00BEMOB.

N3yuenue popMy Juist BBIYMCIEHUS TUIOIIA e TOBEPXHOCTEN
MHOTOTPaHHHUKOB U T€JI BPALCHMUSL.

O3HaKOMJIEHHE C METOJIOM BBIYMCIIEHUS TUIOIIA U [TOBEPXHOCTH
cdepsl. Pemenue 3a1au Ha BBIYHUCIICHUE IUIOLIA/IeH TOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEII

KOOp,I[I/IHaTbI H BCKTOPLI

O3HaKoMJICHHE C TOHATHEM BCKTOpaA. I/IsyquHe HeKapTOBOﬁ
CHUCTCMbI KOOpJAWHAT B IPOCTPAHCTBE, IOCTPOCHUC 110 3aJaHHBIM
KOOpAWHAaTaM TO4YCK U HHOCKOCTCI\/’I, HaxXO0XJCHUC KOOpAUHAT
TOYCK.

HaxosxneHue ypaBHEHUH OKPYKHOCTH, Cephbl, TNIOCKOCTH.
Beruncnenue paccTossHUNA MEKy TOYKAMH.

W3yyenue CBONCTB BEKTOPHBIX BEJIMYMH, IIPaBUII PA3JIOKECHUSA
BEKTOPOB B TPEXMEPHOM ITPOCTPAHCTBE, TPABUJI HAXOKICHUS
KOOPJMHAT BEKTOPA B IPOCTPAHCTBE, IIPABUII JCHCTBUMN C
BEKTOpPaMH, 3aIaHHBIMA KOOPJIWHATAMM.

IIpuMeHeHne Teopuy NpU PELICHUH 3a1a4 Ha JCHCTBUSA C
BEKTOpaMH. M3yueHne CKaIpHOTO IPOU3BECHUS BEKTOPOB,
BEKTOPHOI'0 YPaBHEHUS NIPSAMOM U IUIOCKOCTU. [Ipumenenue
TEOPHH MPHU PEIICHUH 3a- a4 Ha JCUCTBUSA ¢ BEKTOPAMH,
KOOPJHMHATHBIA METOJ, IPUMEHEHHUE BEKTOPOB JUIsl BBIYUCICHUS
BEJINYMH YIJIOB U PACCTOSTHUMN.

O3HaKOMJIEHHE € JOKa3aTeIbCTBAMU TEOPEM CTEPEOMETPHUH O
B3aMMHOM PACIIOJI0KEHHUH MPSAMBIX U INTIOCKOCTEN C
UCIIOJIb30BAHUEM BEKTOPOB




9. YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHE

Kopnyc 9, murep E, xabuner No 204, matemaTuku ISl TIPOBEACHUS
NPAKTHYECKUX W JICKIIMOHHBIX  3aHATHW, TPYNIOBBIX M WHAMBHIYaTbHBIX
KOHCYJIBTAIIMH, TEKYIIEro KOHTPOJISA U MTPOMEKYTOUHON aTTECTAI[U!

26 mocaJIouHBIX MecCT; S= 67,4 M2

KOMIUICKT y4eOHOM Mebenu;

KOMILJICKT y‘—Ie6H0-HaFJI$II[HBIX Iocoouii u IMPC3CHTAIMOHHBIX MAaTCPUAITIOB;

Kopnycl0O, nurep E, nabopatopuss HHPOPMALMOHHBIX TEXHOJOTHI B
npodeccuoHanbHor aesTeabHocTH No 304, st mpoBEeJAEHUsS CaMOCTOSITEIbHOM
paboThI (KOMIIBIOTEPHBIN Ki1acc)

30 mocagouHbIX MecT, S= 70 M2

HoytOyk Acer Aspire E5-771 Gi Core 13 400SU 1700Mh j17.3 HD+j6Cb

Kommnsrotep B coope: nporeccop Intel S1150 Celeron G1840;mouutop 18.5
ViewSonic

Okpan Ha TpeHore MW200*200

Cxanep MUSTEK nnanuietHslit

Bugneonpoektop NEC NP40 DLP



10. PEKOMEHAYEMAS JIMTEPATYPA

AmumoB 1. A. u np. Marematuka: anredpa ¥ Havaja MaTeMaTH4YE€CKOTO
aHanu3a, reomMeTpus. AnreOpa M Hadajla MaTeMaTH4YECKOro aHaiu3a (0a3oBbIA U
yriyosneHHbId ypoBaH). 10—11 xmaccel. — M., 2014.

Atanacan JI. C., byryzoB B. @., Kagomues C. b. u np. Maremartuka:
anredpa ¥ Havyajla MaTeMaTH4ecKoro aHanusa. I'eomerpus. ['eomerpus (60a30Bblil 1
yriyosneHHsii ypoBan). 10—11 xmaccel. — M., 2014.

bammakop M. M. Maremaruka: y4yeOHUK IJis1 CTYHA. YUYPEXKIECHUU Cpes.
npod. obpazoBanus. — M., 2014.

bammakos M. WM. Marematuka. COopHMK 3amad  NpodUIbHON
HaMpaBJICHHOCTH: Yyue0. mocobue 1Jig CTyd. YyupexaeHud cped. mnpod.
obpazoBanus. — M., 2014.

bammakos M. WM. Maremaruka. 3agadynuk: y4ed. mocoOue i CTY..
yupexJieHuit cpen. nmpod. oopazoanus. — M., 2014.

bammakos M. 1. MaTemaruka. DIEKTPOHHBIN y4e0.-METO . KOMILICKC IS
CTY[I. YUpEKIeHUH cpe. pod. odpazoBanus. — M., 2015.

bammakoB M. . Marematuka (6a30Bbiif ypoBens). 10 kimacc. — M., 2014.
bammakos M. M. Maremaruka (6a30Bbiii ypoBenb). 11 kimacc. — M., 2014.
bammakoB M. U. Anrebpa u Hayana aHanu3za, reometpus. 10 kmacc. — M., 2013.

bammakos M. . Marematuka (6a3oBbiii ypoBenb). 10 kimacc. COopHHK
3amad: yue6. nocodue. — M., 2008.

bammakos M. WM. Maremaruka (6a3oBbiii ypoBeHb). 11 kmacc. COopHHK
3amay: yueb. mocooue. — M., 2012.

I'yces B. A., I'puroppeB C. I'., NUBonmruna C. B. Maremaruka s
npodeccuil U CrenralIbHOCTEH COIMATbHO-YKOHOMUYECKOTO TpOoduiis: yuyeOHUK
JUISL CTY1. YUpexaeHuit cpea. npod. oopazoBanus. — M., 2014.

Komsarun FO. M., Tkauea M. B, ®enepoa H. E. u np. Marematuka:

anreOpa W Hayaja MaTeMaTHYecKoro aHanmu3a. AnreOpa W Hadana



MaTeMaTU4YeCcKoro aHanusa (0a30BbId M yriryOJieHHBIH ypoBHH). 10 kmacc / mon
pen. A. b. Xuwxuenko. — M., 2014.

Komsrun 1O. M., Tkauea M. B., ®enepoBa H. E. u ap. MaremaTuka:
anredOpa W Hayajga MaTeMaTHMYecKoro aHanu3a. Anredpa W  Hadana
MaTeMaTH4YecKoro aHaiausa (0a30BbI M yriyOsieHHBIH ypoBHH). 11 kmacc / mon

pen. A. b. Xwmwxuenko. — M., 2014.

MHTEPHET-PECyPChI
www. fcior. edu. ru (MudopmarrionHsie, TPEHUPOBOYHBIE U KOHTPOJbHBIC
matepuansl). WWW. Sschool-collection. edu. ru (Enunas kojuteknuu uQpPOBBIX

o0pa3oBaTeIbHBIX PECYPCOB).
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