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1. HOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma oOiieoOpa3oBaTebHON  yuyeOHOM  AUCIUIUIMHA
«Marematuka» TpeIHa3HA4YCHA /I U3YyUEHUS MAaTEeMAaTHUKH B MPOGeCCUOHATBHBIX
oOpazoBarenbHbix opranmzanusx CIIO, peanusyronuux o0Opa3oBaTeNbHYIO
nporpaMMy cpefaHero oOmero oOpa3oBaHUSI B TpEIEIax OCBOSHHUS OCHOBHOM
npodeccuonanbHoil oOpazoBatenbHoi nporpammbl CITO (OIIOIT CIIO) na Gaze
OCHOBHOTO 00111eT0 00pa30BaHusI MPH MOATOTOBKE CIIEIIUATINUCTOB CPETHETO 3BEHA.

[Iporpamma paspadorana Ha ocHoBe TpeboBanuit ®I'OC cpeanero oodiero
oOpa3oBaHMsI, TPEABSIBIIEMBIX K CTPYKType, COJEpPKaHUIO U pe3yjbTaTaM
OCBOCHHSI y4eOHOM  JUCHUIUIMHBI «MaTtemaTuka», B  COOTBETCTBUU C
PexoMeHanusiMu Mo opraHu3aliy MoJy4eHus: CPeIHEro 00IIero oopa3oBaHus B
mpeaesiax OCBOSHUSI 00pa30BaTEIbHBIX MPOTPAMM CPEIHETO MPO(PECCHOHATBHOTO
oOpa3oBaHusl Ha 6a3e OCHOBHOrO OOIIEro oOpa3oBaHUsA C Y4EeTOM TpeOOBaHUM
dbenepabHBIX TOCYAapCTBEHHBIX 00pa30BATEIBHBIX CTAaHAAPTOB M TOJydaeMOn
npodeccun WM CHEIUATBbHOCTH CPEAHETr0 MNpodecCHOHATLHOTO O00pa30BaHUS
(mucemo JlemapTamMeHTa TOCYJAapCTBEHHONW TIOJUTHUKA B cdepe MOATOTOBKH
pabounx kanapos u JI1O Munodpuayku Poccun ot 17.03.2015 Ne 06-259).

Conepsxanue nporpaMmMbl «MaremaTrKa» HapaBiIeHO Ha JOCTHKEHHE
CHENYIOIIUNX LIETEHU:

obecrieuenre chOPMUPOBAHHOCTH MPECTABICHUN O COIUATBHBIX,
KYJIbTYPHBIX U HCTOPUYECKUX (PaKTOpPaxX CTAHOBJICHUS MaTEMATHKHU;

obecrieueHre chOpMUPOBAHHOCTH JIOTUUECKOTO, AITOPUTMUYECKOTO U
MaTEeMaTHUYECKOTO MBITUICHHS;

obecrieuenre chOpMUPOBAHHOCTH YMEHUM MMPUMEHSTh ITOTyUYCHHBIE 3HAHUS
IIPY PEIICHUN Pa3TUIHBIX 33]1a4;

obecrnieueHre chopMUPOBAHHOCTH MIPEJCTABICHUI O MAaTEMAaTHKE KaK YacTH

00111eueT0OBEYECKOMN KYIbTYpPbhl, yHUBEPCAIBHOM SI3bIKE HAYKH, TIO3BOJISIOIIEM



OMMHCHIBATh U U3y4YaTh PEATbHBIC TIPOIIECCHI U SIBJICHUS.
B nmporpammy BKIIIOUEHO cOjepKaHHE, HAIPaBIEHHOE HAa (HOPMHUPOBAHHE Y
CTYJICHTOB KOMIIETEHIIMHA, HEOOXOMMMBIX sl KadecTBeHHOTo ocBoeHust OITOIT
CIIO na 6a3e ocHOBHOTO OOIET0 00pa30BaHMsI C TOJYYCHHEM CPETHEro OOIIeTro
oOpa3oBaHus; MPOTPaMMBbI TTOJITOTOBKY crieluaiucToB cpeanero 3seHa (I1IICC3).
PabGouass mporpamma y4eOHON aucHMIIMHBI «MaTemaTnkay SBISICTCS
OCHOBOM I pa3paboTKu pabouux MPOrpaMm, B KOTOPHIX MpodecCHOHATbHbIC
oOpa3oBaTeNbHbIC OPTaHM3AINH, pPeaJU3yIoIIHe O00pa30oBaTEIbHYIO MPOTPAMMY
cpennero obmero obpaszoBanms B mpeaenax ocBoeHus OIIOII CIIO na 6aze
OCHOBHOTO O0IIEro oO0pa3oBaHMs, YTOUHSAIOT COAEpKaHUE y4eOHOro Marepuana,
IIOCJIEI0BATEIbHOCTh €0 M3yU€HUs, paclpeiesieHue y4eOHBIX 4acoB, TEMATUKY
pedepaTtoB, BUABI CAMOCTOSITENBHBIX Pa0OT, yYUTHIBas CHEeUU(UKY MpPOrpaMm
NOJIFOTOBKM CHEIUAIMCTOB CpPEJHEro 3BEHa, oOcBaMBaeMoW mpodeccuu Wiu

CIICOUAJIbHOCTH.

2. OBIIASI XAPAKTEPUCTHUKA YUYEBHOM JUCIATLIIAMHBI

Marematuka  sBisieTcss  (GyHIAMEHTAIbHOM  0O0mIeo0pa3oBaTeNbHON
JTUCITUTIIMHOM  CO  CJIOKMBIIMMCSI YCTOWYHMBBIM  COJIEP)KaHWEM U OOIIUMU
TpeOOBAHUSIMU K MOATOTOBKE 00yYarOLIUXCsl.

B npodeccronanbHbix 00pa30BaTENbHBIX OPTaHU3AIMUAX, PEATU3YIOIMIUX
o0pa3oBaTeIbHYI0 MpOrpaMMy CpeaHero oOIero oOpa3oBaHUs B Mpenesiax
ocoerust OIIOII CIIO nHa 06aze OCHOBHOTO OOIIEro oOpa30oBaHUs, U3YYCHUE
MaTeMaTHKH HWMEET CBOM OCOOCHHOCTH B 3aBUCHMOCTH OT Tpoduis
podheCCUOHAIBHOTO 00pa30BaHUS.

[Ipu ocBoenun crnenuanbHocTet CIIO  TexHONOTMYECKOTO MPOdUIsS
npodeccuoHanbHOr0 00pa3oBaHUsl MaTeMaTrKa U3ydaercst 0ojee yriiyOoneHHo, KakK
npoduiibHas ydeOHas IUCIUIUIMHA, YYUTHIBAIONIAS CHENU(PUKY OCBaMBAEMBIX
CIICLIMAJILHOCTEM.

DTO BhIpaKACTCS B COACPKAHUU O0YUYEHUS, KOJTMYECTBE YaCOB, BBIICIIICMBIX

Ha HU3Yy4YCHUC OTHACIIbHBIX TCM IIPOTI'PAMMEI, FJIY6I/IHG HNX OCBOCHM:A CTYACHTAaMH,



o0beMe U XapakTepe MPAKTHUYECKUX 3aHIATHHA, BHUAAX BHEAYAUTOPHOMN
CaMOCTOATENbHON pabOTHI CTYIEHTOB.

OO61ue 1enu U3y4eHus MaTeMaTUKU TPAJAUIIMOHHO PEaU3yIOTCA B YEThIPEX
HaIlpaBJICHUSAX:

oO11ee mpeicTaBlieHue 00 UIeaX U METOJIaX MaTeMaTUKU;

UHTEJIEKTYaJIbHOE Pa3BUTHE;

OBJIaJICHHE HEOOXOIMMBIMH KOHKPETHBIMU 3HAHUSAMU U YMEHUSAMU;

BOCITUTATEIBHOE BO3/ICHCTBHE.

[Ipodunmsarus 1eneid MaTeMaTHYECKOTO OOpa30BaHMs OTpaKaeTcs Ha
BBIOOpE MPUOPUTETOB B OpraHU3alMi yueOHOU aesTeabHOCTH oOy4darommxcs. Jis
TE€XHOJOTMYECKOro MpoQuiisi NpoPecCHOHAIbHOIO 00pa3oBaHUs BBIOOp LEJEH
CMENIaeTcs] B MParMaTuyecKOM HAampaBJICHUH, MPEyCMaTPUBAIOLIEM YCUJIEHUE U
pacipeHue MPUKIIATHOTO XapakTepa U3YYCHUS MaTEeMaTHKH,
IPEUMYIIECTBEHHON OpPUEHTALlMM Ha AJITOPUTMHUYECKHHM CTWIb [O3HABATEIbHOU
NEeSATEIbHOCTH.

N3ydyeHne MareMaTHUKU Kak NpopMiIbHOM 00I1e00pa3oBaTeabHON yueOHOU
JTUCIMIUIMHBI,  YYUTHIBAIONIEH  CIenu(UKYy  OCBaMBaeMbIX  CTYACHTAMHU
crernansHocTH CITIO, obecnieunBaeTcs:

BBIOOPOM pa3IMYHBIX MOAXOA0B K BBEICHUIO OCHOBHBIX MOHSTHIA;

dbopMupoBaHHEM  CHUCTEMbI  y4eOHBIX  3aJaHUM, OOECIEeYUBAIOLIUX
3¢ (eKTUBHOE OCYIIECTBICHUE BHIOPAHHBIX LENEBbIX YCTAHOBOK;

o0OoraileHHUeM CHeKTpa CcTujed y4eOHOM JIeATeTbHOCTM 32  CYET
COrJIaCOBaHMUSl C BEAYIIMMH JESATEIbHOCTHBIMU XapaKTEPUCTUKAMHU BBIOpAHHOMU
CHELHATIbHOCTH.

[IpodunbHas cocTaBisOmIas OTpakaercs B TPEOOBaHUSAX K IOJATOTOBKE
OOy4JaroIIMXcsl B 4aCTH:

oOmiel cucTeMbl 3HAHUMN: CoJEp)KaTeIbHbIE MPUMEPHl HCIOIb30BaAHUS
MaTEeMaTUYECKUX UACH U METOJ0B B TPO(ECCUOHATLHOMN 1eATEbHOCTH;

YMEHHI: pazauuue B ypOBHE TpeOOBaHMH K CIOKHOCTU HPUMEHSIEMbIX

aJITOPUTMOB;



MPAKTUYECKOTO HCIOJIb30BAHUSI TPHOOPETCHHBIX 3HAHUW W YMCHHM:
WHJIMBUAYAJIbHOTO Y4€OHOr0 ONbITa B MOCTPOCHUM MAaTEMaTUYECKUX MOJIEIICH,
BBITIOJIHEHUU UCCIIE0BATEIbCKUX MMPOEKTOB.

Takum 00pa3oMm, peanuzanusi COACpKaHUS Y4EOHOM  JUCHUIUIMHBI
OPUEHTUPYET HA MPUOPUTETHYIO POJIb MPOLECCYAIbHBIX XapaKTEPUCTUK yueOHOM
paboThl, 3aBUCAIIMX OT Mpoduis NpodecCuOHATLHOTO 00pa3oBaHusl, MOTYyUYCHUS
OMbITA UCIOJL30BAaHUS MATEMaTHKH B COJEPKATEIbHBIX U MPO(EeCCHOHAIBHO
3HAUMMBIX  CHUTyallUsX IO  CpPaBHEHHI0O C  (hOpPMaIbHO-YPOBHEBBIMU
PE3YNBTATUBHBIMH XapaKTEPUCTUKAMHU OOyICHHSI.

Conepxanve ydeOHOW AMCHUIUIMHBI pa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMU COJIEPKATEIHHBIMU JIMHUSAMH O0yUYEHUSI MaTEeMAaTHKE:

anreOpandeckasl JMHUSA, BKJIIOYAIONIAs CHUCTEMATHU3AlUI0 CBEJACHHUM O
YHCJIax; U3yYE€HUE HOBBIX U 0000IIEHUE paHee N3YYEHHBIX omnepaluii (BoO3BeIeHNe
B CTEIEHb, U3BJICUEHUE KOPHS, JIorapuMHUpOBaHUE, CHUHYC, KOCHHYC, TaHTEHC,
KOTAHT€HC U 0OpaTHBIC K HUM); U3YYEHHUE HOBBIX BUJIOB YMCIOBBIX BBIPAKCHUU U
dbopMys; COBEPIICHCTBOBAHME TNPAKTUYECKUX HABBIKOB U BBIYUCIUTEIIHHOU
KYJbTYpbl, paclIMPEHHUE U COBEPIICHCTBOBAHHE ajreOpanyecKkoro arrapara,
chOpMHPOBAHHOTO B OCHOBHOW IIIKOJIe, M €ro TMPUMEHEHHE K PEIICHUIO
MaTeMaTUYECKUX U MPUKIAJAHBIX 3a/1a4;

TEOPETUKO-(PYHKIIMOHAJIbHAS JIMHUS, BKIIOYAIOIIAsi CUCTEMATU3alMI0 MU
paciIpeHrue CBeIeHU 0 (QYHKIMSIX, COBEPIICHCTBOBAHUE TpaUuecKX YMEHUN;
3HAKOMCTBO C OCHOBHBIMHM HJICSIMH U METOJaMH MaTEMAaTHYE€CKOrOo aHajlu3a B
o0beMe, TMO3BOJISIONIEM KCCIIENOBaTh dJJIEMEHTapHble (QYHKIMM U pelaTh
MPOCTEUIITNEe TeOMETpUIEeCKre, GU3NUECKUE U IPYTHe TPUKIIATHBIC 3a/1a4H;

JUHUSIT ypaBHEHWM W HEPaBEHCTB, OCHOBAaHHAasT Ha IIOCTPOCHUU U
WCCJICIOBAHUHM MATEeMAaTHYECKUX MOJIEJICH, MepeceKaromiascs ¢ aredpandeckon u
TEOPETUKO-(PYHKITMOHAIbHOW ~ JIMHUSIMH M BKJIIOYAIONIAst ~ Pa3BUTHE W
COBEpPIIICHCTBOBAHUE TEXHUKHU aJreOpanydecKkux MpeoOpa3oBaHUM Jisg pEIICHUs
ypaBHEHUH, HEPABEHCTB M CHUCTEeM; (OPMHUPOBAHHME CIIOCOOHOCTH CTPOUTH H

HCCiIcaoBaThb HpOCTCﬁLHHG MAaTCMAaTHYCCKUE MOACIIN IIPHU PCIICHUN ITPHUKIAAHBIX



3aJ1a4, 3a7a4 U3 CMEXHbBIX U CIIELIMAIBHBIX TUCLUUILINH;

r€OMETPUYECKasl JIMHMS, BKIIOYAIONIAs HAIVISIAHBIE MPEACTABICHUS O
IPOCTPAHCTBEHHBIX (PUTypax U U3YyUEHHE UX CBOMCTB, (POPMUPOBAHUE U PA3BUTHE
IIPOCTPAHCTBEHHOI'O  BOOOpa)KE€HWs, Pa3BUTHE CIIOCOOOB  IE€OMETPUYECKHX
U3MEPEHUM, KOOPAMHATHOTO M  BEKTOPHOTO  METOJOB Ui pELUEHUs
MaTEeMaTUYECKUX U NPUKIAJHBIX 3a1a4;

CTOXaCTUYECKas JIMHUS, OCHOBaHHAsl HAa Pa3BUTUM KOMOMHATOPHBIX YMEHUH,
IIPEICTABICHUN 0 BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKPYXAaOIEro MHUpa.

B manax mnporpamMMmbl yueOHBIM MaTepuall MpPEACTaBICH B (opme
YepeayoUIerocs  pa3BEpPThIBAHUS ~ OCHOBHBIX  COJACPXKATENbHBIX  JIMHUU
(aireOpamyeckoi, TEOPETUKO-(DYHKIIMOHAIBHON, YpaBHEHUH U HEPABEHCTB,
reOMETPUYECKOM, CTOXAaCTUYECKOW), 4YTO TO3BOJSET THUOKO HCHOJIb30BaTh MX
PacrojO’)KEHUE W B3aUMOCBS3b, COCTABJIATH pPaOOUYMi KaJleHAApHBIM IUIaH, IO-
pa3HOMy uepenysi yuyeOHble Tembl (TJaBbl Y4YeOHHUKA), Y4WUThIBas MPOGUIIb
npodeccuoHanpHOro 00pa3oBaHMsl, CHEUM(PHUKY OCBAaUBAEMOM CHELMAIBLHOCTU
CIIO, rnyOuHy wu3yyeHUs Marepuana, ypOBEHb MOATOTOBKUA CTYAEHTOB IIO
IIPEIMETY.

[IpennaraemMple B TEMaTHYECKMX IUIAHAX pas3Hble OO0BEMBI Y4EOHOTO
BPEMEHU Ha M3y4YEHHE OJHOW U TOM K€ TEMbl PEKOMEHAYETCS HUCIOIb30BaTh IS
BBITNIOJTHEHMSI Pa3JIMYHbIX YUeOHbIX 3a1aHuil. TeM caMbIM pa3nndus B TpeOOBaHUIX
K pe3yJbTaTaM OO0y4YeHHs NPOSBITCS B YPOBHE HABBIKOB IO PEIICHUIO 3a/lay U
OIBITE CAMOCTOATENBbHON pabOTHI.

Nzyuenne oOuieoOpa3oBaTeabHON Y4eOHOM IUCHUIUIMHBI «MartemaTtukay
3aBepIlaeTcs MOJIBEICHUEM UTOTOB B (JOpME 3K3aMEHA B paMKax MPOMEKYTOUHOU
aTTeCTallMM CTYAEHTOB B Impouecce ocBoeHuss ocHoBHOM OIIOII CIIO c

noJiyueHuem cpenuaero oomero oopazosanus (ITIICC3).



3. MECTO YYEBHOMW JUCIUILIVHBI B YYEFHOM ILJIAHE

VYyebnass npucuuiuinHa «MaTtemaTuka» SBISETCS YYE€OHBIM TMPEIMETOM
oOsi3aTenbHONM TpeaMeTHOW oOmactu «Martematnka u uHpopmatukay OI'OC
CpeaHero oo1ero oopa3oBaHusl.

B mpodeccronanpHBIX 00pa3oBaTENbHBIX OpPTraHU3AIUAX, PEaTU3YIONUX
oOpa3oBaTenbHyI0 MPOTPaMMy CpPEIHEro OO0Iero oOpa3oBaHHWS B MpeAeiax
ocBoerust OIIOII CIIO nHa 6a3e ocHOBHOro oOmiero oOpa3oBaHus, y4yeOHas
TUCIUIUINHA «MaTteMaTnkay u3ydaercsi B 001meo0pa3oBaTeIbHOM UKIIE YIEOHOTO
mnana OIIOIT CIIO na 6a3e OCHOBHOTO OOIEro oO0pa3oBaHHUS C TMOJyYCHUEM
cpeanero oomiero obpazoanus (IITICC3).

B yueOnbix mnanax [MIICC3 yuebnas qucuumiHa «MaTeMaTrka» BXOJUT B
coctaB o0muUX 00Ie00pa30BaTENbHBIX YUEOHBIX JUCIUIUIHH, (OPMUPYEMBIX U3
oOs3aTenbHbIX NpeaMeTHbIX obsacter OI'OC cpennero obmiero oOpa3oBaHus,
cnequanbHocteid  CIIO  cooTBercTBytomero mnpoduiss npodecCHOHaTbHOTO

oOpa3oBaHus.

4. PE3YJIbTATHI OCBOEHUSI YYEBHOM JUCIIUILINHBI

OcBoenue  coaepkaHusi  y4eOHOM  AucHUIUIMHBI  «MaTtemaTukay
o0ecreunBaeT JOCTIKEHUE CTYICHTAMH CIIEIYIOIINX PE3YIbTATOB:

JUYHOCTHBIX:

c(hOpPMHUPOBAHHOCTh NPEACTABICHUN O MaTeMaTHKE KakK YHHBEPCaJIbHOM
A3bIKE€ HAyKH, CPEJCTBE MOJICIUPOBAHUSA SBJICHUN U MPOLIECCOB, UIIESIX U METOAAX
Ma- TeMaTHKH;

NOHUMAHWE  3HAYMMOCTH  MAaTeMaTUKU  JUIsI  HAyYHO-TEXHHUYECKOIO
nporpecca, CGHOPMHUPOBAHHOCTh OTHOIICHHWS K MaTeMaTHKe Kak K 4YacTu
oO0l11IeueIOBEYECKOM KYJbTYphl UYepe3 3HAKOMCTBO C HWCTOpUEH pa3BUTHUS
MaTEMaTHKH, PBOJIIOIMEH MAaTEMAaTUYECKUX UJICH;

pPa3BUTHE JIOTUYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOpaKEHU,

AITOPUTMHUYECKON KYJIbTYPbl, KPUTUYHOCTH MBIIICHUS HA YPOBHE, HEOOXOJUMOM



Ut Oymytien mpodecCuOHaTBLHOM ACSITEIbHOCTH, TSl TIPOJOJKEHUST 00pa30BaHUs
U cCaMO00Opa30BaHMUS;

OBJIaJICHHEC MATEeMATUYECKUMHU 3HAHMSIMH ¥ YMCHHSIMH, HEOOXOJUMBIMHU B
MOBCEHEBHOM KU3HM, JJISI OCBOCHHSI CMEKHBIX €CTCCTBEHHOHAYYHBIX JUCIUILIAH
U JTUCIUIUIMH TNPO(PECCHOHAIBHOTO IHMKJIA, ISl TOJNydeHHs OO0pa3oBaHHUS B
001acTAX, He TPEOYIOMMX YIITyOJIeHHOW MaTeMaTHIEeCKON TIOJITOTOBKH;

TOTOBHOCTh M  CIOCOOHOCTh K  0Opa3oBaHWIO, B TOM  YHUCJE
caM000pa3oBaHUIO, Ha TPOTSDKCHWH BCEH JKM3HU; CO3HATEIHHOE OTHOIICHUE K
HEIMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO YCIEITHOW NpodeCCHOHATBHOU W
OOIIECTBEHHOU JICATCIILHOCTH;

TOTOBHOCTh M CIIOCOOHOCTh K  CaMOCTOATENIHONW  TBOPYECKOM
OTBETCTBEHHOU EATEILHOCTH;

TOTOBHOCTh K KOJUIEKTUBHOHM paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMU B
oOpa3oBaTenbHOM,  OOIIECTBEHHO  TOJIE3HOM,  Y4eOHO-HCCIEA0BATEIbCKOM,
MIPOCKTHOM U APYTUX BUAAX ACATEIHHOCTH;

OTHOIIEHUE K MPOPECCHOHATBHON NEATEILHOCTH KaK BO3MOKHOCTH y4aCTHS
B PpENICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIICHAIIMOHATBLHBIX
pobJieM;

MeETaInpeIMETHBIX

YMEHHE CaMOCTOSATEIBHO OMPEISATh IMEHU ACSITSIBHOCTH M COCTAaBJIATH
IJIaHBl  JICSITEIbHOCTH; CAMOCTOSITEJIbHO OCYIIECTBJISATh, KOHTPOJIHUPOBATh U
KOPPEKTUPOBATh JCATEIHHOCTD, HWCIIOIB30BAaTh BCE BO3MOXKHBIC PECYPCHI IS
JTOCTIDKCHHSI TIOCTABJICHHBIX IIeJICH W pealu3aluy IUTAHOB  JCSITEIBHOCTH;
BBIOMPATH YCTIEITHBIC CTPATETUH B PA3IIMYHBIX CUTYAIHIX;

YMEHHE TIPOAYKTUBHO OOIIATHCS M B3aWMOJCHCTBOBAaTH B IPOIECCE
COBMECTHOW  JIESITCNIbHOCTH, yUYWTHIBATH  TO3UIIMH  APYTUX  YYaCTHUKOB
nesaTebHOCTH, 3()(PEKTUBHO pa3pemaTbh KOH(DIUKTHL;

BJIQJICHUEC HaBbIKAMM TIO3HABATEJIbHOM, Yy4eOHO-HMCCIICIOBATEIILCKON U
MIPOCKTHOM JESATEIHHOCTH, HABBIKAMU pa3pelieHusi MpoOjeM; CHOCOOHOCTh U

I'OTOBHOCTD K CAMOCTOATCIbHOMY ITIOUCKY MCTOZA0OB PCHICHUA IMTPAKTUYCCKUX 3a1a4,



MPUMEHEHUIO PA3JIMUYHbIX METOJ0B MO3HAHHUS;

TOTOBHOCTh W  CIIOCOOHOCTh K CaMOCTOSTEIBHOW HMH(GOPMAIIMOHHO-
MMO3HABATEJILHON JIESITENBbHOCTH, BKIIIOUAsl YMEHUE OPUEHTUPOBATHCSA B PA3TUYHBIX
UCTOYHHUKAX WHPOPMAIMK, KPUTHUYECKH OICHUBATh W HHTEPIPETHPOBATH
uHMOpMAIUIO, TOJIYYaeMYI0 U3 PA3IUYHBIX HCTOYHUKOB;

BJIQJICHUE S3BIKOBBIMU CPEACTBAMH: YMEHHE SICHO, JIOTMYHO M TOYHO
U3JIarath CBOIO TOUKY 3PEHUSI, HCII0JIb30BATh a/ICKBATHBIC SI3bIKOBBIEC CPEJICTBRA;

BJaJICHUE HaBbIKAMU [IO3HABATENbHOM pedieKCud Kak OCO3HAHUs
COBEpIIAEMbIX JICMCTBUM M MBICAUTENBHBIX TMPOLECCOB, MX pPE3yJbTaTOB U
OCHOBAHUM, TPAHUI] CBOETO 3HAHUSI U HE3HAHMS, HOBBIX MMO3HABATEIbHBIX 3a7a4 U
CPEACTB ISl X IOCTUKEHHS;

LENICYCTPEMIICHHOCTh B TTOMCKAX U MPUHITHU PEIICHUM, COOOpa3UTEILHOCTD
U MHTYUIIMSA, Pa3BUTOCTh MPOCTPAHCTBEHHBIX IMPEACTABICHUM; CIIOCOOHOCTh BOC-
MPUHAMATh KPAcOTy U TAPMOHHIO MUPA;

MPEIMETHBIX:

c(hOpPMHUPOBAHHOCTh TPEJICTABICHUN O MaTeMaTHUKE KaK YacTh MHUPOBOMU
KyJbTYypbl M MECTE€ MATEeMaTUKH B COBPEMEHHOM IMBWIM3AIMH, CIIOCO0aX
OMUCAHUS SIBJICHUU PEaIbHOIO MUPA HA MATEMATUYECKOM SI3bIKE;

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUN O MAaTeMAaTUYECKHX TOHATUSX Kak
BOKHEHIIMX MaTEMaTUYECKUX MOJIEINSAX, MO3BOJIAIONIUMX OINUCHIBATh U U3Yy4aThb
pa3Hble MPOLECCHl M SBIEHUS; MOHUMAHHWE BO3MOXHOCTH AKCHOMATHYECKOTO
MOCTPOCHUSI MATEMaTHYECKUX TEOPUH;

BJIQJICHUE METOJIaMH JOKa3aTEIbCTB W QJITOPUTMOB pPEIICHUS, YMEHUE X
MPUMEHSIThH, TPOBOJIUTH 1I0KA3aTEIIbHBIE PACCYXKICHHUS B XOJI€ PEIICHUS 3a/aY;

BJIQJICHUE CTaHJAPTHBIMU TpPUEMaMU  PEIICHHUS  pallMOHAJIBHBIX U
UppalMoHaIbHbIX, TOKA3aTEIbHbBIX, CTENIEHHBIX, TPUTOHOMETPUUYECKUX YPaBHEHUN
Y HEPaBEHCTB, UX CHUCTEM; MCIOJIb30BAHNE TOTOBBIX KOMIBIOTEPHBIX MIPOTrpaMM, B
TOM YHUCJIE JUIsl TTOMCKA MYTH PEIICHHUS W WUTIOCTPAllMU pPelIeHUs] YpaBHEHUU U
HEPABEHCTB;

c(hOpMHPOBAHHOCTh MPEICTABICHUM 00 OCHOBHBIX TIOHSITUSAX



MaTeMaTUYECKOr0 aHalii3a U UX CBOMCTBAX, BIAJCHUE YMEHUEM XapaKTEpU30BaTh
noBe/icHHe (YHKIUNA, HCHOJIL30BAHUE IMOJYyYCHHBIX 3HAHUM ISl OMUCAHUS U
aHaJu3a peaJIbHbIX 3aBUCUMOCTEN;

BJIAJICHUE OCHOBHBIMH TMOHSTHUSIMA O TIUIOCKUX M TPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYypax, UX OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTh YMEHUS
pacro3HaBaTh reoMeTpuyeckre (pUrypbl Ha uyepTexax, MOJENAX U B peaJbHOM
MUpE; MPUMEHEHUE M3YYEHHBIX CBOWCTB T€OMETPUYCCKUX (GUTYP U HOpMYI s
pELIECHHs] TEOMETPUYECKUX 3a71a4 U 33]1a4 C IPAKTHUYECKUM COJIEPKAHUEM;

c(hOpPMHUPOBAHHOCTH TMPEACTABICHUI O TPOIECCaxX W SIBICHHUSIX, MMEIOITUX
BEPOSTHOCTHBIN XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PeajbHOM MHpE,
OCHOBHBIX TMOHATHUSX 3JEMEHTAPHOM TEOPUHM BEPOATHOCTEHN; YMEHUN HAXOIUTh U
OIICHUBATh BEPOSATHOCTU HACTYIUICHUS COOBITUM B MPOCTEHIIUX MPAKTHUYECKUX
CUTYyallusIX U OCHOBHBIE XapAKTEPUCTUKU CITyYalHbBIX BEITUYUH;

BJIQJICHUE HABBIKAMHU MCIOJIb30BAHUSI T'OTOBBIX KOMIBIOTEPHBIX MpPOrpamMm

IIPU pELICHUU 3a]1a4.

5. COJAEPKAHHUE YYEBHOM JUCIHHUITIINHBI
BBenenune

MaremaTtuka B  Hayke, TEXHHKE, OKOHOMHKE, HWH(POPMAIMOHHBIX
TEXHOJIOTUSAX M MNPAKTHYECKOW JedarenbHOCcTH. Llenn wu  3amaum  U3ydeHUs
MaTeMaTUKH npu ocBoeHnu cnenuanbHocrei CI10.

AJITEBPA

Pa3zBuTHe nonaTusa o uncie

Ilenbie m panwoHaNbHBIC yncia. JlelicTBuTenbHble yncia. [IpubakeHHbIC
BBIYMCJICHUS.

KommnekcHbie uncia.

Kophu, crenenu u orapudmsl

Kopnu u crenenun. KopHau HatypanbHOU CTENEHW U3 YMCIa U UX CBOMCTBA.

Crenenu ¢ paduOHAJIbHBIMH  IIOKAa3aTCIIIMH, HMX cBorictBa. CremeHu ¢



JNEUCTBUTEIbHBIMU MOKa3zaTensiMu. (CBOWCTBA CTENEHU C JIEMCTBUTEIbHBIM
ITOKA3aTEIIEM.

Jlorapudm. Jlorapupm uymcna. OcHOBHOE JOrapuMHUUECKOe TOXKIECTBO.
Hecstuunble U HaTypaibHble Jorapudmel. [IpaBuna pelictBuii ¢ jorapudmamu.
[Iepexon kK HOBOMY OCHOBAHHUIO.

[IpeoOpazoBanne  anreOpauvyeckKux  BBIPAXKEHUMU. [IpeoOpazoBanue
palMOHAJIbHBIX, VppanOHaIbHbIX CTEIICHHBIX, ITOKA3aTEJIbHBIX 51
Jorapu(MUYECKUX BBIPAKEHU.

[IpakTrueckue 3aHATHS

ApudmMernyueckre ACUCTBUS HAJl YMCIAMHU, HAXOXKIEHUE MPUOIMKEHHBIX
3HAUYEHUW BEJIMYMH W  TOTPEUIHOCTeW  BBIYMCICHHM  (aOCOJIOTHON U
OTHOCUTEJIBHOM ), CPaBHEHUE YUCIIOBBIX BHIPAKEHUM.

Brrunciienre u cpaBHEHHE KOPHEN. BBIIOJIHEHUE PAaCYETOB C paIUKaIaMH.

Pemenne nppaunoHanbHbIX ypaBHEHUW. Haxox1eHre 3HaUeHU CTEIEHEN ¢
pauMoHaJIbHBIMU  TOKa3aTensaMu. CpaBHeHue creneHed. IIpeoOpazoBanus
BBIPAXEHUH, COACPIKAILIMX CTEIICHU. PelieHne noka3areybHbIX YPaBHEHUMN.

Pemenne npukinagHeIx 3a1a4.

Haxoxxnenune 3HadeHwii Jsorapudma 1O MPOU3BOJILHOMY OCHOBAHHIO.
Ilepexox OT OZHOrO OCHOBAaHMA K JApyromy. DBeluucieHue U CcpaBHEHUE
norapudmoB. JlorapugmupoBaHre 1 MOTEHIUPOBAHUE BbIPAKEHU.

[TpuOnmkeHHble BBIUMCICHUS W pElIeHUs NPUKIATHBIX 3aj1ad. PerieHue
Jorapu(pMUYECKUX YpaBHEHHII.

OCHOBBI TPUT'OHOMETPUH

OcCHOBHBIE IOHSTHS

Pagnannas mepa yrina. Bpamarensnoe napuxenne. CUHyC, KOCUHYC, TAHT€HC
Y KOTaHT€HC YHCIIA.

OCHOBHBIE TPUTOHOMETPUYECKUE TOKIECTBA

@opmynsl  npusencHusd. DopMmynbl  cnoxeHus. Dopmyibl  yaBOEHHS
@opMyJIbl I0JIO BUHHOTO YIJIa.

[IpeoOpazoBanust NPOCTEHIINX TPUTOHOMETPUUYECKHUX BBIPAKEHUM



[Ipeobpa3oBanue CyMMBbl TPUTOHOMETPUUYECKUX (PYHKIMHA B MPOU3BEACHHUE U
MPOU3BEJCHUS B CyYMMYy. BBIpa)keHHE TPUTOHOMETPHUYECKUX (YHKIHA Uepes
TaHT'€HC TIOJIOBUHHOTO apryMeHTa.

TpuronomeTpudeckue ypaBHEHHUS 1 HEPaBEHCTBA

[Ipocrerimme TPUTOHOMETPUYECKHUE YpaBHEHUS. [Ipocrerimmue
TPUTOHOMETPUUECKHE HEPABEHCTBRA.

OOpaTtHble TpUTOHOMETpUYECKUE (YHKIMH. APKCHUHYC, apKKOCHHYC,
apKTaHTEHC.

[IpakTrueckue 3aHATHS

Pannanneiii MeTron wu3MeEpeHus YIVIOB BpAlEHHs U CBSI3b C IPAayCHOU
Mepoi. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA, (HOPMYJIbI CIIOKEHUS,
yIBOGHUS, TMpeoO0pa3oBaHME€ CYMMBI TPUTOHOMETPUYECKHMX  (YHKIUH B
IIPOU3BENIEHUE, TPE0Opa30BaHNE MPOU3BEICHUS TPUTOHOMETPUUECKUX (PYHKIIUI B
cymmy. [Ipocreiiiiivie TpUrOHOMETPUYECKHUE YPAaBHEHUS U HEPABEHCTBA.

OOpaTHble TPUTOHOMETPUYECKHE (DYHKIMU: apKCHHYC, apKKOCHHYC,
apKTaHTEHC.

®VHKIUU, X CBOMCTBA U TPA®HKU

Oynkiuu. O06nacTh ONpefeNeHus] W MHOXKECTBO 3HaueHUM; rpaduk
byHKIMU, TOCTpOoeHUE TpahuKoB HYHKIINMA, 3aIaHHBIX PA3TIMYHBIMH CTIOCOOAMH.

CpolicTBa byHKIMH. MOHOTOHHOCTb, YETHOCTD, HCYETHOCTb,
OTPaHUYECHHOCTh, TMEPUOAUMYHOCTh. [IpOMEXKYTKM BO3pacTaHus U YOBIBaHUS,
HaumOoJIblIeE W HauUMEHbLIEE 3HAYEHHUs, TOYKM JSKcTpemyma. [paduueckas
uHTepnperanus. [lpumepsl (QYHKIIMOHANBHBIX 3aBUCHUMOCTEH B  peaJbHBIX
mpoliieccax u siBJIeHUsX. Apudmerndeckue orneparuu Haj QyHkiusMu. CloxHas
bynkuus (komnosuius). [TonsiTue o HeNMpephIBHOCTU (DYHKIIUH.

Oo6parnbie pynkuu. O6acTh onpeaeeHus 1 00JacTh 3HAYCHU 0OpaTHOU
byHKIINN.

I'padux oOpaTHOM PyHKIUY.

CreneHHble, TOKA3aTeNbHbBIE, JIOTAPUPMUYECKHE W TPUTOHOMETPUUECKHE

byHKUIHU.



OOpaTHbIe TPUTOHOMETPUUYECKUE PYHKITUH

Omnpenenenus QyHKIMI, UX CBOMCTBA U TpadUKH.

[IpeoOpazoBanust rpadukoB. IlapannenbHbld  TEPEHOC, CHUMMETPHUS
OTHOCHUTEJIBHO OCEH KOOPAWHAT U CUMMETPHUs OTHOCUTEIBHO Hadaja KOOpPIAWHAT,
CUMMETpPHUSI OTHOCHUTEIIBHO MPSIMON y = X, PACTSKEHHE M CKaTUE BHOJb OCEH
KOOpAUHAT.

[IpakTrueckue 3aHATHS

[IpumMepbl 3aBUCUMOCTEN MEXY NMEPEMEHHBIMU B PEANbHBIX MpoLeccax U3
cMexHbIX quctumiuH. Onpenenenue ¢yHkiui. [loctpoenue u uteHue rpadukoB
byukuit. HUccnenoanme ¢yukiuu. CBoiCTBA JHUHEWHOM, KBaJApaTUUYHOM,
KyCOYHO-JIMHEWHOW u  JpoOHO- JuHEHHOW (¢yHkuui. HemnpepbiBHbBIE U
nepuoaunyeckue GpyHkiuu. CBOMCTBa M rpaduku CUHYca, KOCHHYCa, TaHT€HCA U
koTanreHca. O6parupie QyHKIMHN U UX rpaduku. OOpaTHbIE TPUTOHOMETPUUYECKUE
¢dbynkuuu. I[lpeoOpazoBanusi rpaduka dyHKuuU. ['apMoHHUYECKHE KoJieOaHUs.
[IpuknanHble 3a1a49H.

[TokazaTenbHble, JOorapuMHUUECKHE, TPUTOHOMETPUUYECKUE YpaBHEHUS U
HEPABEHCTBA.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

[TocnenoBarensHocTH. CrocoObl  3aJaHus HW  CBOMCTBA  YHCIIOBBIX
MTOCJIEA0BATEIBHOCTEN. [Tonsarue 0 npezaene MTOCJIEI0BATENBHOCTH.
CymiecTBoBaHME TMpeena MOHOTOHHOM OTpaHWYEHHOW IOCIENOBATENbHOCTH.
CymMupoBaHue nociieJoBaTebHOCTEW. beckoHeuHo yObIBaroIas reoMeTpuueckas
IIPOTPECCHS U €€ CyMMa.

[TpousBoanas. [lorsiTne o Mpou3BOAHON (GYHKIIUH, €€ TEOMETPUUECKUN H
bu3nyeckuil cMpIci. YpaBHEHUE KacaTteabHoU Kk rpaduky @yHkiuu. [IponsBonnbie
CyMMBbI, pa3HOCTM, NPOMU3BENCHMsS, dacTHble. [Ipom3BOAHBIE  OCHOBHBIX
AJIeMEeHTapHbIX (QYyHKIUH. [IpuMeHenne mpou3BOAHON K MCCIEIOBAHUIO (QYHKITAN
u mocTtpoeHuto rpaduxoB. [IpousBoaHbie 0O0paTHOM (YHKIMH M KOMIIO3UIUU

GbyHKIUH.

HpI/IMCpBI HCIIOJb30BaHUA HpOPIBBOJIHOfI A1 HAXOXKXACHHA HAWJIYy4dlIero



pelICHUs] B NMPHKIIAIHBIX 3ajJadax. Bropas mpous3BoAHas, €€ r€OMETPUYECKUNA U
dbusngeckuit cMpici. Haxoxkaenue cKopocTH Jyisl Tipoiiecca, 3aJaHnHoro Gpopmynon
U TpauKOM.

ITepBooOpa3nas u unrerpain. [lpumeHeHune onpeaeaeHHOro UHTerpata JJs
HAXOXJECHUS IUIOIIAAU KpUBOJMHEHMHOW Tpanenuu. Dopmyna HproToHa—
Jleitonuna. Ilpumepsl npuMeHEeHHsI HHTETpasia B PU3UKE U T€OMETPHH.

[IpakTrueckue 3aHATHS

YucnoBas MocienoBaTeIbHOCTh, CIIOCOObI €€ 3aJaHusl, BBIYMCICHUS YWICHOB
nocienoBatenbHocTu. [lpenen mocnenoBaTenbHOCTU. beckoHeduHO yObIBaromas
reOMETpUYECKask MPOrPECCHUS.

[Ipon3BoHAsA: MEXaHUUYECKUN U TEOMETPUUECKUAN CMBICI ITIPOU3BOJHOM.

VYpaBHeHue KkacatenpHOM B o0mem Buzae. llpaBuia u  dopmynsl
mubdepeHnupoBanus, TabIMIa MPOU3BOAHBIX  DJIEMEHTAPHBIX  (DYHKIIHIA.
HccnenoBanre GyHKIIMU C MTOMOIIBbIO TPOU3BOAHON. Haxoxxnenue Hanboblero,
HAaUMEHBIIEr0 3HAYEHUS U SKCTPEMAJIbHbBIX 3HAUCHUN PYHKIIUH.

Nurerpan u nepBooOpasznas. Teopema Hetorona—JleitOnuna. [Tpumenenue
MHTErpajia K BHIYUCICHUIO (PU3NYECKUX BEJIMYMH U TUIOMIAJIEH.

YPABHEHUA U HEPABEHCTBA

YpaBHEHUST W CHUCTEMBI YypaBHEHHMHU. PanuoHaiibHBIE, HppalMOHAIbHBIC,
MOKa3aTeIbHbIC U TPUTOHOMETPUUYECKUE YPABHEHHUS U CUCTEMBI.

PaBHOCUIIBHOCTH YpaBHEHUM, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIPUEMBI UX PEIICHUS (Pa3JI0KEHHE Ha MHOXKHUTEIHN, BBEICHUE
HOBBIX HEM3BECTHBIX, MMOJICTAHOBKA, TPapUUYECKUIl METO.).

HepasenctBa. PanuonanbHble, WppalMOHAJIbHBIE, I[IOKa3aTEIbHBIE U
TPUTOHOMETPUYECKUE HEPABEHCTBA. OCHOBHBIE MPUEMBI UX PELICHMUS.

Hcnonp3oBanne CBOMCTB U TpadukoB (PYHKITUI MPU pEIICHUN YPaBHCHUA U
HepaBeHCTB. Meton wHTEpBaoB. M300pakeHne Ha KOOPAMHATHOW IUIOCKOCTH
MHOJKECTBA PEUICHUN ypaBHEHUW M HEPABEHCTB C ABYMsSI MEPEMEHHBIMM U HX
CHUCTEM.

[Ipuknagueie 3a1aumn



[IpumeHeHne MAaTEMAaTUYECKUX METONOB ISl PELICHHS COAEPKATEIBbHBIX
3a/1a4 U3 pa3IMYHBIX 00JIaCTEN HAYKU U MPAKTUKH.

NHurtepniperanus pe3ynbTaTa, yu4eT peajJbHbIX OTPaHUYEHUN.

[IpakTrueckue 3aHATHS

Kopuu ypaBHeHuii. PaBHocuiabHOCTH,  ypaBHeHmil. IIpeoOpazoBanue
ypaBHeHHIl. (OCHOBHBIE TIPUEMBI pEUICHUS YypaBHEHUW. PemeHune cucrem
YPaBHEHUM.

Hcnonb3oBanre CBOMCTB M rpaduKoB PYHKIIMMA 171 PEIICHUST YpaBHEHUN U
HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEU

DneMeHThl KOMOMHATOPUKU

OcHOBHBIE TIOHSATUS KOMOMHATOPUKHU. 3aJayd Ha TMOJCYET YHucla
pa3MelleHnid, epecTaHOBOK, coueTanui. Pemenue 3ama4y Ha epedbop BapHaHTOB.
®opmyna Ounoma Hprorona. CBolicTBa OMHOMUHAIBHBIX KOI(PHHUIIMEHTOB.
TpeyronpHuk Ilackans.

DJIEMEHTBI TEOPUU BEPOATHOCTEM

CoObITHE, BEpOSTHOCTh COOBITUSI, CIIOKEHUE U YMHOXKCHUE BEPOSITHOCTEH.
[TonsiTue 0 HEe3aBUCUMOCTH COObITHH. JIMCKpeTHAs cilyuyaiiHas BEJIMYMHA, 3aKOH €€
pacnpeneneHus. YucioBble XapaKTEpUCTUKU AUCKPETHOM CIy4alHOW BEIWYUHBL.
[TonsaTue 0 3aKkoHE OOJIBIINX YHCEI.

DJIeMEHThl MAaTEMAaTUYECKON CTATUCTUKHU

[IpencraBienre gaHHBIX (TaOJMUIIBI, JUAarpaMmbl, rpaduku), TeHEpaibHas
COBOKYITHOCTb, BBIOOpPKa, cpefiHee apumernyeckoe, Meauana. [lonstue o 3amavax
MaTEMAaTHYECKOW CTaTUCTUKH.

Pemenue npaktuyeckux 3a1ad ¢ NpPUMEHEHUEM BEPOSTHOCTHBIX METOOB.

[IpakTrueckue 3aHATHS

Ucropust pa3BuTHs KOMOMHATOPUKHU, TEOPUH BEPOSITHOCTEH M CTATHCTHKHU U
WX POJIb B Pa3IMYHBIX cdepax dYeIOBEUYECKOW >KHU3HenesaTelbHOCTH. [lpaBuiia
KOMOMHATOpUKHU. PerieHne KOMOMHATOPHBIX 3amad. Pa3merneHus, coueTaHus u

nepectaHoBkU. bunoMm Herorona u tpeyronsuuk [lackans. Ilpuknanseie 3agayu.



Knaccuueckoe ompeneneHue BEPOSITHOCTH, CBOMCTBA  BEPOSITHOCTEW,
TeopeMa O CyMME€ BeEpOATHOCTeW. Brrumcienue BepostHocTed. lIpuknanHbie
3amauu. [IpencraBnenue yncio BeIX AaHHbIX. [[pukiagHbie 3a0a4n.

I'EOMETPUA

[IpsiMBbIE U IITOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnosioxkeHre IByX MPsIMbIX B MpocTpaHcTBe. [lapannensHoCcTh
npsAMOM M IIOCKOCTH. llapamnensHOocTh 1IOCKOCTEN. llepneHauKynsspHOCTH
NpsIMOM M THIOCKOCTU. [leprneHauKynsp W HakKJIOHHAsA. YTOJ MEXAy HpsSMOU U
IJIOCKOCTBIO. JIByrpaHHbIii YTOIL Yron MEKTY IJIOCKOCTSIMM.
[leprieHIUKYIJISIPHOCTD JIBYX IIJIOCKOCTEH.

['eomeTpuueckue mpeodpa3oBaHus MPOCTPAHCTBA: NApaUIEIbHBIA MEPEHOC,
CUMMETPHSI OTHOCHUTEIIBHO IIOCKOCTH.

[TapannensHoe mpoekTHpoBaHue. Ilnomans OpPTOrOHAIBHOW IIPOEKLHUH.
N300paxeHne npocTpaHCTBEHHBIX (PUTYP.

MHOrorpaHHuKH

Bepmmnsl, pebpa, rpaHu MHOrorpanHuka. PasBeptka. MHOrorpaHHbl€ yIJIbl.
Brinmyknble MHOTOTpaHHUKH. Teopema Ditnepa.

IIpuzma. Ilpsmas wu HakinoHHas npusMma. [lpaBunbHas mpusMa.
[Mapamnenenunen. Kyo0.

IInpamupa. IlpaBunbHasg nupamuaa. YcedeHHas NUpaMuaa. lerpasap.
CumMetpuu B KyOe, B apajiesienumese, B Ipu3Me U NupamMuie.

Ceuenus Ky0a, IpU3Mbl U TUPAMU/IBI.

[IpeacraBinenre O MNpPaBWIBHBIX MHOrOTpaHHUKax (TeTpa’iape, KyoOe,
OKTa’Ipe, NOJAEKAAPE U UKOCAIPE).

Tena 1 MOBEPXHOCTHU BpaLLlCHUS

Hunuanp u koHyc. YceueHHbIH KoHyc. OcHOBaHuE, BbICOTa, OOKOBas
NOBEPXHOCTh, OOpasytomias, pa3Beprka. OceBble CEUEHUS M  CEUYCHHA,
NapajuiesIbHbIE OCHOBAHUIO.

[Iap u cdepa, ux ceuenns. KacarenbpHas mIOCKOCTh K cepe.

N3mepenus B reomeTpun



O6bvem u ero m3mepenue. aterpansHas ¢hopmysna oobema.

®opmynbsl o6beMa Kyba, MPSIMOYTOJBHOTO Tapajulefienunena, MpU3MBbl,
uuHapa. Dopmynbl o0bemMa mnupaMuibl U KoHyca. Dopmynel momanu
MOBEPXHOCTEH MUIMHAPA U KoHyca. DopMyIibl 00beMa mapa U miomaan cQepsl.

[Togo6ue ten. OTHOIIEHUS TUIONIA/Ied TOBEPXHOCTEN U 00BEMOB MOJOOHBIX
TeI.

Koopaunatel 1 BEKTOpBI

[IpssmoyrosibHast  (IekapToBa) CHUCTEMa KOOPJIMHAT B MPOCTPAHCTBE.
dopmyrna paccTOSHUS MEXKAY JBYMS TOUKaMHU. YPaBHEHUS CQEpbl, TUIOCKOCTH U
IPSAMOM.

Bekropel. Monyns BekTopa. PaBeHCTBO BeKTOpOB. CII0KEHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uCIO. Pa3ioxkeHne BEKTOpa MO HAIpPaBICHUSM. YTOII
Mexay IByMs BekTopamu. [Ipoeknms Bekropa Ha ock. KoopauHatel BekToOpa.
CkaysipHOE IPOU3BEACHUE BEKTOPOB.

Hcnonp30BaHne KOOPAUMHAT U BEKTOPOB IIPU PELICHUM MATEMATHYECKHUX U
MPUKIIAIHBIX 3a]1a4.

[IpakTrueckue 3aHATHS

IIpr3Haku B3aMMHOIO PACIIOJIOKEHMS NPSAMBIX. YTOJ MEXAY IPSMBIMHU.
B3auMHOe pacnonokeHue NpsiMbIX U INIOCKOCTEN. [leprieHauKyIisip 1 HaKJIOHHAs K
IJIOCKOCTU. YTOJN MEXIAy NpsAMOM M IUIOCKOCTBIO. Teopembl O B3aUMHOM
PACIIOJIOKEHUH IIPSIMOM U IUIOCKOCTH. Teopema 0 Tpex NepHeHIuKysapax.

[Ipr3Haku ¥ CBOMCTBA MapAJUIEIBHBIX U NEPIEHANKYISPHBIX IUNIOCKOCTEM.

Paccrosaue ot TOUKM 10 TIIOCKOCTH, OT OPSIMOM A0 MJIOCKOCTH, PACCTOSIHUE
MEXIy  IUIOCKOCTAMH, MEXKAY  CKPCIIMBAIOIIMMUCA  INPSAMBIMHM,  MEXIY
MPOU3BOJIBHBIMU (DUTypaMH B POCTPAHCTBE.

[TapautennbHOE TPOEKTUPOBAHME U €Tr0 CBOMCTBA. leopema O IUIOLAAU
OPTOIrOHAJIBHOW  NPOEKUMHU  MHOIOYrojbHUMKAa. B3auMHOE  pacrosnoxeHue
MPOCTPAHCTBEHHBIX (PUTYD.

Pasznuunbie BUbl MHOTOrpaHHUKOB. VX n3o00paxenus. CedeHus, pa3BepTKU

MHOTOTpaHHUKOB. [lnomane nmoBepxHoCTH. BUabl cMMMETpHUil B IPOCTPAHCTBE.



CumMeTpuss Tea BpalllEHUST W MHOTOTPAaHHUKOB. BbluucieHue moiomane u
00BEMOB.

Bekropel. JlelictBuss ¢ BekTtopamu. JlexkapToBa cHCTeMa KOOpPJIMHAT B
IIPOCTPAHCTBE.

VYpaBHeHUE OKPYXKHOCTH, c(epbl, MIOCKOCTH. PaccTosiHne MexXay TOUKAMH.
JelicTBusi ¢ BEKTOpaMH, 3aJlaHHbIMH KoopAuHaTamu. CKalsipHOE MpPOW3BEICHUE
BEKTOPOB. BEeKTOpHOE ypaBHEHUE NPSIMOU U TIIOCKOCTH. MCromb30BaHnEe BEKTOPOB
IIPU JOKA3aTENbCTBE TEOPEM CTEPEOMETPHHU.

JInsi BHEAyIUTOPHBIX 3aHATHM CTYJICHTAM HapsAay C PEIICHUEM 3aJad U
BBITIOJIHEHUSA MPAKTUYECKUX  3aJIaHUU MOKHO MPEIJIOKUTh  TEMBI
UCCJIEIOBATENbCKUX U pedepaTUBHBIX pabOT, B KOTOPBIX BMECTO CEPUI OTIIEIbHBIX
MEJNIKMX 3a7a4 U YIOpaKHEHUU MpeJiaratoTcsl CIOKETHbBIEC 3aJlaHusi, TPeOyIolnue
JUTUTENIbHON paboThl B paMKaxX OJHOM MaTEeMaTHYECKOW CUTyalluu. DTH TEMbl
MOTYT OBITh KaK WHIUBUAYAIbHBIMH 3aJaHUSIMU, TaK W TPYIIOBBIMU IS

COBMCCTHO BBIITOJIHCHUA UCCIICIOBAaHUA.

IIpumepHbIe TeMbl pedepaToB (T0KJIAT0B), HCCIAET0BATEIHCKHX MPOEKTOB
HenpepsiBHbBIE ApOOH.
IIprMeHenne C0KHBIX IPOLICHTOB B JKOHOMUYECKUX pacyeTax.
[TapannenbHOE TPOEKTUPOBAHMUE.
Cpennue 3Ha4eHus U UX IPUMEHEHNE B CTaTUCTHUKE.
BektopHoe 3a1aHne npsiMbIX U INIOCKOCTEW B IPOCTPAHCTBE.
CrnoxxeHre rapMOHMYECKUX KOJICOaHUIA.
['paduaeckoe perieHne ypaBHEHUN 1 HEPABEHCTB.
[IpaBuibHBIE ¥ TOJYIIPABUIIBHBIE MHOTOTPAHHUKH.
Konnueckne ceyeHns M uX NPUMEHEHNE B TEXHUKE.
[Tonsitue nuddepenimana u ero NPUIOKESHHUS.
CxeMmbl MOBTOPHBIX UCHIBITAHUIN bepHyuin.

HccnenoBanue ypaBHEHUN U HEPABEHCTB C TAPAMETPOM.



6. TEMATHYECKOE IINTAHUPOBAHHUE

IIpu  peanuzamuum  coaepkaHust  oOmieoOpa3oBaTeIbHONM  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 yueOHoO# paboTh O06bem JacoB
MaxkcuManbHas yueOHasi Harpy3ka (Bcero) 311
OO0s13aTenbHas aynuTopHas yuaeOHast Harpy3ka (Bcero) 212
B TOM YHUCJIE:
MPAKTUYECKUE 3aHATHUS 106
CamocrosTebpHas padoTa o0y4arouierocs (Bcero) 99

[Tpomexyrounas arrecranus B GopmMe dK3aMeHa

7. TEMATUYECKHAM IUIAH

HaumenoBanue Tem u pa3znesioB | Beero | Teopus | IlpakTuyeckue | CamocTosiTe1bHAS
3aHATHA pabdora

BBenenune 4 2 2 0

Pa3BuTHe noHsATHSA O YKCIe 26 10 8 8

Kopnu, crenenu u gorapudmbl 36 18 10 8

[IpsiMbIe U TUTIOCKOCTH B 34 18 8 8

IIPOCTPAHCTBE

KombunaTtopuka 34 18 8 8

KoopauHaTsl 1 BEKTOPEI 34 18 8 8

OCHOBBI TPUTOHOMETPUU 34 18 8 8

OyHKIMY U TpaPuKH 36 20 8 8

MHororpaHHMKu 1 KpyTJble Tena 34 18 8 8

Hauana matremaTnueckoro 36 18 8 10

aHajmn3a

WNHTerpan n ero npumMeHeHue 34 18

DJIEMEHTBI TEOPUU BEPOSITHOCTEN 32 18 6

Y MaTeMaTU4YeCKON CTaTUCTHKH

VYpaBHEHMSI U HEPABEHCTBA 35 18 8 9

Hroro 311 212 106 99




8. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOU JEATEJIBHOCTH

Conep:xanue XapakTepucTHKA OCHOBHBIX BH/I0B /IEATEJIbHOCTH CTY/I€HTOB
o0y4eHust (Ha ypoBHe yueOHBIX JeilcTBHIi)

Beenenue O3HakOMJIEHUE C POJIbI0 MATEMAaTUKH B HAyKe, TEXHUKE,
HKOHOMUKE, NH()OPMALIMOHHBIX TEXHOJOTHSAX U MPAKTHUECKOMN
JIeATETLHOCTH.
O3HakoMJIEHHE € UEISIMH U 33JJa4aMU U3YYeHHs] MaTeMaTHKU TIPU
cnenuansHocteit CI1O

AJITEBPA

PazButie noHsaTHa 0
qHuCIIe

Beimonnenue apudMeTuueckux JecTBUI HAJl YUCIAMH, COYeTast
YCTHBIE€ U TIUCbMEHHBIE IPUEMBI.

Haxoxnaenne npuOIMKeHHbIX 3HAYCHUH BETUYHH U
MOTPEITHOCTEH BBIUMCICHUH (a0COTIOTHON M OTHOCUTEIHHOM );
CPaBHEHHUE YUCIIOBBIX BBIPAKECHUM.

Haxoxnenue ommbok B mpeoOpa3zoBaHUsIX U BBIUMCICHUIX
(OTHOCHUTCS KO BCEM IIYHKTaM IPOIpPaMMBbl)

Kopuu, crenenu,
Jorapu@msl

O3HaKOMJICHHE C TOHATHEM KOPHS N- CTENEHU, CBOWCTBAMU
PaavKaIoOB U IIPABUIIAMH CPAaBHEHUS KOPHEH.

DopMyIMpOBaHUE ONIPENEICHUS KOPHS U CBOMCTB KOPHEM.
Beruncienue u cpaBHEHNE KOPHEW, BBIITOJIHEHUE IPUKUAKU
3Ha4yeHus KopHs. [IpeoOpazoBaHue YNCIOBBIX U OYKBEHHBIX
BBIPAKECHUM, COACPIKALUX PATUKAIIBI.

Beinonnenue pacuetoB no ¢popmysam, CoAepKalUM paJuKabl,
OCYILECTBIISISE HEOOXOIMMBIE TTOACTAHOBKH U TIPE0Opa3OBaHMSL.
OnpeneneHne paBHOCUIBHOCTH BBIPAXKEHUH € paJuKalaMy.
Pemenne nppanvoHaNbHBIX YPABHEHUN.

O3HaKOMJICHHE C IOHATHEM CTENIEHU C JEHCTBUTEIbHBIM
MIOKA3aTEeNIEM.

HaxosxneHue 3HaueHuil cTenenu, UCIob3ysl IPU He0OXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPENICTBA.

3anucheIBaHUE KOPHS N-I CTENIEHHU B BUJIE CTENEHU C TPOOHBIM
MoKa3aTeJieM U Ha00OopOoT.

®opMyIMpOBaHUE CBOMCTB CTENECHEN. Briunciaenue crenexen ¢
palMOHAIBHBIM ITI0KA3aTENEM, BBIIIOJTHEHNE TPUKNAIKY 3HAYCHUS
CTEIEHU, CPABHEHUE CTEIIECHEH.

[IpeoOpa3zoBaHre YUCIOBBIX U OYKBEHHBIX BBIPAXKECHUH,
COZIepKaIINX CTEIIEHU, IPUMEHss CBOMCTBA. Perenue
ITOKa3aTeJIbHBIX YPAaBHEHUH.

O3HakoMJIEHHE C TPUMEHEHNEM KOPHEW U CTETIEHEN ITPH
BBIYMCIICHUH CPEHUX, IEJICHUU OTPE3KA B «30JI0TOM CEUECHHUM.
Penienne npukiIaHbIX 3a7a4 Ha CJI0KHBIE POLICHTHI

IIpeoOpasoBanue
anredpanvecKux
BBIPAKCHUIN

BrimonaeHne npeodpa3zoBaHuil BEIPAKEHHM, MpUMEHEeHHE (PopMyII,
CBSI3aHHBIX CO CBOWMCTBAMU CTETICHEN U JTorapu(MoB.
Omnpenenenne 00IacTH JOMYCTUMBIX 3HAUEHUN
norapuMUUECKOTo BeIpaxeHwus. Pemenue morapuMuaeckux
ypaBHEHUU

OCHOBbI TPUTTOHOMETPUUN




OCHOBHEIE TOHATHA

W3y4yeHne paiuaHHOTO METOA U3MEPEHUS YIVIOB BPALLEHUS W UX
CBSI3U C rpagycHOi Mepoii. I300paxkeHne yrioB BpalieHus Ha
OKPYKHOCTH, COOTHECEHUE BEJIMYUHBI YIJIA C €r0 PACIOJIOKECHHUEM.
dopmMynupoBaHHE ONPEIEICHUN TPUTOHOMETPUIECKUX (PYHKITHIA
JUISL YTJI0B IIOBOPOTA U OCTPBIX YIVIOB IIPSIMOYTOJIBHOIO
TPEYroJibHUKA 1 00BSICHEHNE X B3aUMOCBS3H

OcHoBHEBIE [IpumMeHneHre OCHOBHBIX TPUTOHOMETPUIECKUX TOXKIECTB JUIS
TPUTOHOMETPHUYECKHE BBIYUCIICHUS 3HAYCHUI TPUTOHOMETPUIECKUX (PYHKIUH 110 OHOM
TOYK/IECTBA U3 HUX
[IpeobOpazoBanus W3yueHre OCHOBHBIX (POPMYIT TPUTOHOMETPUH: (POPMYJIBI
MPOCTEHIITIX CIIOKCHUS, YIBOCHUS, IPEOOPa30BAHUSI CyMMBI
TPUTOHOMETPHUYECKUX TPUTOHOMETPHUYECKUX (PYHKLIUH B IPOU3BEICHUE U TIPOU3BEICHUS
BBIPaKCHUH B CYMMY U IPUMEHECHHE NPH BEIYUCICHUN 3HAYCHUS
TPUTOHOMETPHUYECKOTO BBIPAKEHUS U YIPOIICHHUS €T0.
O3HaKOMJICHHE CO CBOMCTBAaMU CHMMETPHHU TOYEK HA €IMHUYHOM
OKPY>KHOCTH M TPUMEHEHHE UX ISl BBIBOA (DOPMYIT TPUBEICHHSI
[Mpocreiimmue Pemenne o gpopmynam u TPUTOHOMETPUIECKOMY KPYTY
TPUTOHOMETPHUYECKHE MPOCTEHIINX TPUTOHOMETPHUECKUX YPAaBHEHUH.
ypaBHEHHUS U [IpumeHeHne OOLIMX METO/IOB PEIICHHs ypaBHEHHH (TpUBEACHUE K
HEpaBEHCTBA JMHEHHOMY, KBaJpaTHOMY, METOJ Pa3JI0KEeHUsI Ha MHOXKHUTEIIH,

3aMeHbl IEPEMEHHO) IIPU PEILIEHUH TPUTOHOMETPHUUECKUX
YpaBHEHUN. YMEHHE OTMEYATh HA KPYre pEeIeHUs IPOCTEUIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB

ApKcHHYC, apKKOCHHYC,
apKTaHI'€HC Yucia

O3HakoMJIEHUE C TIOHITHEM OOPAaTHBIX TPUTOHOMETPUUECKHUX
GbyHKIHIA.

N3ydenue onpeneneHnii apkCuHyca, apKkKOCUHYCa, apKTaHTeHCca
yrcna, opMyIupoBaHue UX, U300pakeHHe Ha eAMHUYHOM
OKPY>KHOCTH, IPUMEHEHHUE TIPHU PEIICHUU YPABHEHHI

®YHKIMH, X CBOUCTBA U TPA®UKU

OyHKIMH.
IonsaTue o
HEIPEPBIBHOCTH

byHKIIUN

O3HakOMIICHHE C TIOHSTHEM TIEPEMEHHOM, TpUMEpaMu
3aBUCUMOCTEH MEX]ly IEpEMEHHBIMH.

O3HakoMJIEHHE C TOHATHEM I'paduKa, OIpeaesIeHne
NPUHAAIEKHOCTH TOUKH Ipaduky GyHKuu. OnpeaeneHue no
dbopmyrie mpocTeiIeit 3aBUCUMOCTH, BUIa €€ rpaduka.
Beipaxxenue no ¢popmyie oJHON EpEMEHHON yepe3 ApyrHe.
O3HakoMJIeHHE ¢ onpefiesieHneM QyHKINH, GOpMYIHPOBAHUE ETO.
Haxosxnenue oGnactu onpeaenaeHus U 00J1acTi 3HaUeHU I

byHKIUH

CaoiicTBa (yHKIHU.
I'paduueckas
MHTEpIpeTaIys.
[Tpumepsr
(GYHKIIMOHATBHBIX
3aBHCHMOCTEH B
peanbHBIX MpoIeccax U
SIBIICHHSIX

O3HakomJIeHHE ¢ TpuMepaMy (PYHKIIMOHAJIBHBIX 3aBUCUMOCTEH B
pealIbHBIX MpoLeccax U3 CMEXHbBIX TUCIUIUINH.

O3HaKOMJIEHHE € JOKa3aTEIbHBIMU PACCyXACHUSIMH HEKOTOPBIX
CBOICTB IMHEHHOW U KBaApaTUYHOW (PyHKLUH, TpOBEICHNE
UCCIIEIOBaHUS TMHEHHON, KyCOYHO-TMHEHHOHU, TpOOHO-THHEHHOM
U KBaJpaTUYHOU QYHKIUH, TOCTpOEHUE UX TPadUKOB.
[Toctpoenue u urenue rpaduxos pyukuuii. MccnenoBanue
GyHKIHIH.

Cocrapnenue BU10B GyHKIUI MO JaHHOMY YCIIOBHIO, PELICHHUE
3aJa4 Ha DKCTPEMYM.

Beinonnenue npeobpazoBanuii rpaduka GpyHKuuu




O6parnbie QyHKITIH

N3yueHue noHATHs 00paTHON (YHKIUH, ONIpE/IeIeHUe BUIA U 10-
cTpoeHue rpaduka oOpaTHOM GyHKIIMH, HAXOXKACHUE €€ 00JIaCTH
omnpeneneHus u odiaactu 3HaueHuil. [IpumeHenne cBONCTB
(byHKUMH TIpU MCCIIEJOBAHNY YPaBHEHHH 1 PEIICHUH 3a/1a4 Ha
KCTPEMYM.

O3HaKOMJICHHE C TIOHSATHEM CIIOKHOU (DYHKIUU

CreneHHEIE,
MOKa3aTeIbHbIEL,
JorapuMuUecKue u
TPUTOHOMETPHUYECKUE
¢dbyakuun. OOpaTHbIC
TPUTOHOMETPHUYECKUE

byHKIAHA

Brruncnenne 3naueHuit GyHKIIUN 110 3HAYEHUIO apIryMEHTA.
Onpeznenenne NOJI0KEHUSI TOYKH HA TpadHKe 10 ee KOOpIuHATaM
1 Ha00OPOT.

Hcnonp30Banue CBOMCTB (DYHKIHIA JUIs1 CpaBHEHHS 3HAYCHUN
CTelNeHel U 1orapu@mos.

[TocTpoeHne rpaIKOB CTETIEHHBIX U JOrapUPMHUUIECKUX PYHKINH.
Perienue nokasaTesnbHbIX U JIOTrapU(PMUUECKUX YPaBHEHUHN U
HEPABEHCTB 110 U3BECTHBIM AJITOPUTMaM.

O3HaKOMJICHHE C TOHATHEM HEIIPEPHIBHON IEPHOANYECKON
¢yHKIMH, GOpMYIHpPOBAHUE CBOWCTB CUHYCA U KOCUHYCA,
HOCTPOCHHE UX I'PapHKOB.

O3HaKOMJICHHUE C TOHATHEM FapMOHUYECKUX KOoleOaHul U
IpUMEpaMu FrapMOHMUYECKUX KOJIeOaHUH /1711 ONIMCaHUs MPOLIECCOB
B (pU3MKE U IpYrux o01acTIxX 3HAHUS.

O3HakoMJIEHHE C TIOHATHEM Pa3pbIBHOM MEPUOANYECKON (YHKIIUH,
(GopMyJIMpPOBAaHNE CBOMCTB TAHI€HCA U KOTAHI'€HCA, [IOCTPOECHUE
UX TpauKoB.

[TpumeHenne CBOWCTB PYHKIUI ISl CpaBHEHUS 3HAUCHHHA
TPUTOHOMETPUUYECKUX (PYHKLUH, peIIeHUs] TPUTOHOMETPHUECKUX
YpaBHEHUM.

[Toctpoenue rpagukoB 0OpaTHBIX TPUTOHOMETPUUECKUX (DYHKIIMH
U OmpeJiesieHre 1Mo rpaduKaM X CBOMCTB.

Beinonnenue npeobpa3zoBaHus rpaguKoB

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

TlocnenoBaTensHOCTH

O3HakoMIIEHHE C IOHATHEM YUCIIOBOM MOCIEI0BATENBHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCICHUSIMH €€ YJICHOB.
O3HakoMJIEHHE C MIOHATHEM TIpeAiesa MOCIe10BaTEIbHOCTH.
O3HaKOMJIEHHE C BBIYMCICHUEM CYMMbI OECKOHEYHOI'O YHCIOBOTO
psiaa Ha IpUMepe BBIYUCIEHUS CyMMbl OECKOHEYHO yObIBatOIIeH
reOMETPUUYECKON NPOTPECCUHN.

Pemenue 3a1a4 Ha npuMeHeHHE (HOPMYIIbI CYMMbI OECKOHEYHO
yOBIBaroIIeil reOMETPUYECKON MPOrPeccCHu

[IpousBogHas u ee
IIPUMEHEHNE

O3HaKOMJIEHHE C TOHATHEM ITPOU3BOIHOMN.

N3yuenue u GopMynupoBaHUE €€ MEXaHUUECKOTO U
FEOMETPUUECKOT0 CMbICIIA, U3YUEHHE aIrOpPUTMa BbIUNCICHUS
IIPOU3BOJHON HA MPUMEPE BHIYUCIEHUS MTHOBEHHONW CKOPOCTH U
yTII0BOTO KO3 PuImenTa KacareabHOM.

CocraBneHue ypaBHEHHUs KacaTeIbHOM B 00IIEM BU/IE.

VYceBoenune npaBuit AudGepeHnnpoBaHus, TAOIHUIIB TPOU3BOIHBIX
AIIEMEHTApHBIX (PYHKIMN, TpUMEHeHue JUIst TuQdepeHIIMPOBaHUS
(GyHKIMH, COCTaBlIEHUsI ypaBHEHUS KacaTeIbHOM.

N3yueHne TeopeM o CBSA3H CBOMCTB (DYHKIIMU U MPOU3BOIAHOM,
bopMynUpOBKa HX.

[TpoBeneHue ¢ MOMOIIBIO MPOU3BOTHON HCCIeI0BaHUs (PYHKIINH,
3alaHHON (hopMyITOii.

YcTaHoBIIEHUE CBS3HM CBOMCTB (DYHKIIMU U IPOU3BOAHOM 110 MX




rpadukam.
IIpuMeHeHne MPOU3BOJHON IS PEILICHMS 3a1a4 Ha HAaX 0K ICHHUE

HanOOJIBIIEr0, HANMEHBILETO 3HAYECHHS U Ha HAX0XKCHUE
IKCTpEMyMa

[TepBooOpasnHas u
UHTErpat

O3HakoMJIEHHE C IOHATHEM MHTErpasia ¥ nepBooOpa3Ho.
W3yueHne mpaBuia BEIYMCICHUS TIEPBOOOPA3HON M TEOPEMBI
Herorona— JleitOuuma.

Pemenue 3aa4 Ha cBsI3b IEPBOOOPA3HON U €€ POU3BOTHOM,
BBbIUHMCIICHHE [1€pBOOOPA3HOI U1l JaHHOM (QyHKIIMH.
Pemenue 3a1a4 Ha IpUMEHEHNE UHTETpaJIa JJis BBIYUCICHUS
(bU3MYECKUX BEJIUMYUH U IUIOIIAAeH

YPABHEHUA 1 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
YpaBHEHUH
HepaBencrtBa u
CHUCTEMBbI HEPABEHCTB C
JBYMsI IEPEMEHHBIMU

O3HakoMJIEHHE € TPOCTEHIINMU CBEICHUSIMUA O KOPHSAX
anreOpanyecKux ypaBHEHUH, MOHATUSMH UCCIICIOBAHUS
YpaBHEHUH U CUCTEM ypaBHEHHUI.

N3ydeHue Teopun paBHOCHIIBHOCTH YPaBHEHUN U €€ IPUMEHEHHUS.
[ToBTOpEHME 3anucy peleHus CTaHIapPTHBIX YpaBHEHUH, IPUEMOB
peoOpa3oBaHus YpaBHEHUHN JJIs CBEACHUSI K CTaHIapPTHOMY
YPaBHEHHUIO.

Pemenue paniioHanbHbIX, HPPALMOHATIBHBIX, [I0KA3aTEIbHBIX U
TPUTOHOMETPUUYECKUX YPABHEHUH U CUCTEM.

Hcnionp30Banne CBOMCTB U TpaguKoB (DYHKIHIA JJIST pEIICHUS
ypaBHeHM. [loBTOpeHrEe OCHOBHBIX IPUEMOB PELICHUS CUCTEM.
Pemenuie ypaBHeHUl ¢ MPUMEHEHUEM BCEX MTPUEMOB (pa3loKeHUs
Ha MHOKUTEJIU, BBEJICHHSI HOBBIX HEM3BECTHBIX, 10ICTAHOBKH,
rpauuecKoro MeToa).

Pemienue cuctem ypaBHEHMI ¢ IPUMEHEHUEM PA3IMYHbIX
cnoco60B. O3HaKOMJIEHHE ¢ OOIIMMH BOIIPOCAMU PELICHUS
HEPaBEHCTB U MCIIOJIb30BaHUE CBOMCTB U rpauKoB GYHKUUH NpU
peIIeHNN HEPABEHCTB.

Pemennie HepaBeHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM
Pa3IMYHBIX CITOCOOOB.

ITpuMeHeHne MaTEMAaTUYECKUX METOAOB Ul PELLICHUS
COJIepKaTeNbHbIX 3a/1a4 U3 Pa3JIMYHbIX 00J1acTel HAYKU U
IIPaKTUKU. IHTepnpeTnpoBaHne pe3yabTaToOB C YYETOM PEATbHBIX
OrpaHUYEHU

RJIEMEHTBI KOMBUHATOPUKU, TEOPUU BEPOITHOCTEN U CTATUCTUKH

OCHOBHEIE TOHATUA
KOMOMHAaTOPUKHU

N3yueHue npaBuiaa KOMOMHATOPUKHU U IPUMEHEHUE TPU PEIIEHUH
KOMOWHATOPHBIX 3a7a4.

Pemenne KoMOMHATOPHBIX 33J]a4 METO/I0M Iiepedopa U 1o
MIPaBUITy YMHOKEHHUSI.

O3HakoMJIEHHE C TOHATHAMU KOMOMHATOPUKU: Pa3MELICHUAMH,
COUYETaHUSIMU, IEPECTAHOBKAMHU U (HOpMyJIaMu I UX
BbIuucieHust. OObsCHEHNE U TpUMEHeHne GopMyI 17
BBIYMCIICHHS] pa3MENICHUH, IEPECTAHOBOK U COYETAHUH NPH
peLIeHuN 3a1ay.

O3znakomienue ¢ 6uHoMoM HbtoToHa u TpeyronpaukoMm [ackars.
Pemenne nmpakTH4ecKuX 3a/1a4 ¢ UCIOJIb30BAaHUEM IIOHATUH U IIpa-
BUJI KOMOWHATOPUKHU




DJIEMEHTHI TEOPUU
BEPOATHOCTEMN

N3ydeHune ki1acCu4eckoro onpeesieHus: BEpOsSTHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEN.

PaccmoTpenune npumMepoB BBIYUCIICHHS BEPOATHOCTEN. Pemienne
3a]1a4 Ha BbIUMCIIEHUE BEPOSITHOCTEN COOBITUI

[IpencraBieHne qTaHHBIX
(Tabnuubl, TUarpamMMBl,

rpadukm)

O3HaKOMJIEHHE € MTPEICTABICHUEM YHCIIOBBIX JAHHBIX U UX
XapaKTEPUCTUKAMH.

Pemenue nmpakTuieckux 3ajaq Ha 00pabOTKY YMCIIOBBIX JAHHBIX,
BBIYHCIICHUE UX XapaKTEPUCTUK

I'EOMETPUA
[IpsimMble u tuiockoctr B | POpMYIMPOBKA U IIPUBEACHUE 10KA3aTEIbCTB IIPU3HAKOB
IIPOCTPAHCTBE B3aMMHOI'0 PACIIOJIOKEHMS IPSAMBIX U IUIOCKOCTEN. Pacnio3sHaBanue

Ha YepTeKax U MOJEISAX PA3IMYHBIX CIIy4aeB B3AaUMHOTO
PAacIIoNIOKEHMs MPSIMBIX U INIOCKOCTEH, apIyMEHTUPOBAaHHE CBOMX
CYKIECHUM.

dopMynupoBaHUE ONpeIeNeHUH, IPU3HAKOB U CBOMCTB
napajuieNIbHBIX U NEPIEHANKYISIPHBIX TUIOCKOCTEH, IBYTrpaHHBIX U
JIMHEWHBIX YIJIOB.

Beimonaenne mocTpoeHust yrioB MEXy IPSIMBIMH, IPSIMOH 1
IUIOCKOCTBIO, MEXKY MJIOCKOCTSIMU IO ONUCAHUIO U
pacrio3HaBaHHE UX Ha MOJIEISIX.

[TpruMeHeHre NPU3HAKOB U CBOMCTB PACHOI0KEHUS IPSIMBIX U
IJIOCKOCTEW NP PEIICHUH 3a4a4.

N300pakeHre Ha pUCYHKAX U KOHCTPYHPOBAHUE HA MOJIEIIAX
NEPIEHANKYIISPOB M HAKIIOHHBIX K ITNIOCKOCTH, TIPSIMBIX,
napajIeNIbHbIX MJIOCKOCTEH, YIJIOB MEX]y MIPSIMOH U IIIOCKOCTBIO
1 000CHOBaHUE IOCTPOEHUSI.

Pemenue 3a1a4 Ha BBIYUCICHUE T€OMETPUYECKUX BEJIMUMH.
OnwuceIBaHUE PACCTOSHUS OT TOYKH JI0 TUIOCKOCTH, OT IPSIMOM 710
IUIOCKOCTH, MEX]Ty TUIOCKOCTSAMH, MEXK/Ty CKPEIIMBAIOIIUMUCS
NPSMBIMH, MY IPOU3BOJIBHBIME (PUTYpPaMU B IIPOCTPAHCTBE.
dopMynupoBaHHE U T0KA3bIBAHUE OCHOBHBIX TEOPEM O
paccTosHUAX (TEOpEM CYILIECTBOBAHHUS, CBOICTBA).

N300pakeHne Ha yepTexax U MOJIENIAX PACCTOSIHUS U
000CHOBaHUE CBOUX CYXJeHUU. OmnpeiesieHne U BEIYUCIICHHUE
paccrosHuil B mpoctpancTse. [Ipumenenne popmyn u Teopem
TUTAHUMETPHH IS PEIICHNUs 3a71ad.

O3HaKOMJIEHHE C TIOHSATHEM TTapauIeTIbHOTO TPOSKTHPOBAHUS H
ero coiicrBamu. PopMyIMpOBaHNE TEOPEMBI O TUIOIIAIH
OPTOTOHAILHOW MPOEKIIMH MHOTOYTOJIbHHKA.

[TpumeHeHnue Teopun aast 000CHOBAHUS TOCTPOEHUH 1
BBIYUCIICHUIH. APTYMEHTHPOBAaHUE CBOUX CYXJICHUI O B3AUMHOM
PAacIoIOKEHUH MTPOCTPAHCTBEHHBIX (PUTYD




MHororpaHHuK"

Onucanne 1 XapakKTepUCTHKA PA3JIMYHBIX BUJIOB MHOIOIPaHHUKOB,
[IEPEUYUCIICHUE UX JJIEMEHTOB U CBOWCTB.

N300pakeHre MHOTOIPaHHUKOB U BBIITOJHEHHUE IOCTPOCHUS Ha
N300paXEHUSIX U MOJIENISIX MHOTOTPaHHHUKOB.

Brruncnenne TMHEHHBIX 3JIEMEHTOB U YIVIOB B IPOCTPAHCTBEHHBIX
KOH(HUTypanusx, apryMeHTUPOBAHUE CBOUX CYKIACHUH.
XapakTepuCTUKa U U300pakeHHe CeUEHUs], pa3BEepPTKU
MHOI'OI'PAHHUKOB, BEIYKCIICHHE ILJIOIIAEH TOBEPXHOCTEN.
[TocTpoenue npocTelux cedeHnit Kyoa, pu3Mbl, IHPAMUIBL.
[Tpumenenue GpakToB U CBEICHUH U3 TUIAHUMETPHH.
O3HaKOMJIEHHE C BUJJaMU CUMMETPUI B IIPOCTPAHCTBE,
dbopMyIupoBaHUE OMPEACTICHUIN 1 CBOMCTB. XapaKTepUCTHKA
CUMMETPHUH TeJI BPAIICHNI U MHOTOTPAHHHUKOB.

IIpuMeHeHne CBOMCTB CHMMETPHH IIPU PELLICHUH 3a/1a4.
Hcnonb3oBaHue NpuOOPETEHHBIX 3HAaHUN AJIs1 UCCIIEI0OBAHUS U
MOJICJINPOBAHUS HECIIOKHBIX 3a/1a4.

N300pakeHre OCHOBHBIX MHOTOTPAHHUKOB U BBIIIOJHEHHE
PUCYHKOB 110 YCJIOBHSM 3a/1a4

Tena u noBepxHoCTH
BpalICHUs

O3HakoMJIEHHE ¢ BUJAMH TeJl BpalleHus, pOopMyITUpOBaHUE HX
ONPEAEIICHUN U CBOMCTB.

®opMyIHpPOBAHUE TEOPEM O CEUEHUH 1Iapa MIOCKOCTBIO U
IJIOCKOCTH, KacaTeabHOU K cdepe.

XapakTepucTuka U n300pakeHue TeJ BpaIlleHUs, UX Pa3BEPTKH,
CEYEHHUS.

Pelenue 3a1ay Ha NOCTPOEHUE CEUECHUI, BBIYUCICHUE JIUH,
paccTosHuM, yrioB, miomaaeil. [Iposenenre noka3zarenbHbIX
paccykJI€HUM MpU PELICHUH 3aau.

IIpuMeHeHne CBOMCTB CHMMETPHH IIPU PEIICHHUH 3a/1a4 Ha Tena
BpallleHNs], KOMOMHAIIMIO TeJl.

N300paxeHne OCHOBHBIX KPYTJIBIX TEJl U BBIINOJIHEHNE PUCYHKA T10
YCIIOBUIO 33J1a4H

N3mepenus B
reOMETPUH

O3HakoMJIEHHE C TOHATUSAMH IIJIOLIAAN U 00beMa, aKCHOMaMH U
CBOMCTBAaMH.

Pemenue 3a1a4 Ha BbIYMCIICHHUE TJIOMIAAEH MIOCKUX (QUTYD C
IPUMEHEHHEM COOTBETCTBYIOUINX (OPMYI U (HaKTOB U3
IIJIJAHUMETPUH.

W3yueHne TeopeM O BHIYHUCIEHUH 00bEMOB ITPOCTPAHCTBEHHBIX
TeJN, pellieHue 3a7a4 Ha MpUMEHEeHUe POopMYJT BEIYUCICHUS
00BEMOB.

N3yuenue popMy Uit BBIYMCIEHUS TUIOIIAIeH TOBEPXHOCTEN
MHOT'OI'PAHHUKOB U T€JI BPALLEHHUS.

O3HaKOMJIEHHE C METOJIOM BBIUYHCIIEHUS IIJIOIIA I TOBEPXHOCTH
cdepsl. Pemenue 3a1a4 Ha BBIYHUCIICHUE TUIOMIA/I€H TTOBEPXHOCTH
ITPOCTPAHCTBEHHBIX TEII

KOOleI/IHaTBI " BCKTOPLI

O3HAKOMJICHHE C ITIOHSITUECM BCKTOpA. I/I3yquI/Ie ﬂCKapTOBOﬁ
CHUCTEMBI KOOPJAWHAT B IPOCTPAHCTBE, IMOCTPOCHUC 110 3aJaHHBIM
KOOpAuHATaM TOYCK U HHOCKOCTGIZ, HaxXOXJCHUC KOOpAUHAT
TOYCK.




Haxosxnenue ypaBHEHUH OKPY>KHOCTH, CEPHI, TIIOCKOCTH.
Beluncnenue paccTossHUN MEK1y TOYKaMH.

N3yueHue CBOMCTB BEKTOPHBIX BEJIMYMH, TPaBUJI Pa3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, PABUIT HAXOKICHUS
KOOPJMHAT BEKTOPA B POCTPAHCTBE, MPABUII JCHCTBUH C
BEKTOPAMH, 33 JaHHBIMU KOOpJUHATAMH.

[IpuMeHeHre Teopur Npyu PEeLICHUH 3a1a4 Ha JEHCTBUSA C
BeKTOpaMHu. M3yueHne cKaasipHOro IPOU3BEIEHUS BEKTOPOB,
BEKTOPHOI'O YpaBHEHUS MPSAMOM U MIocKocTu. [Ipumenenue
TEOpUU IIPU PELIECHUU 3a- 1a4 Ha JEUCTBUSI C BEKTOPAMH,
KOOPJMHATHBIA METO/1, IPUMEHEHHUE BEKTOPOB ISl BBIUMCICHUS
BEJIMYMH YIJIOB U PACCTOSIHUM.

O3HaKOMJIEHUE C 10KAa3aTEIbCTBAMU TEOPEM CTEPEOMETPHUH O
B3alMHOM PACIIOJIOKEHUU NIPSIMBIX U IIJIOCKOCTEH €
HCIIOJIb30BAHUEM BEKTOPOB

9. YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE

Kopniyc 9, mutep E, xabuner Ne 204, maremaTuku sl TIPOBEICHHS
MPAKTUYECKUX W JICKIIMOHHBIX  3aHATHHA, TPYNIOBBIX W HWHIAWBUIYATbHBIX
KOHCYJIbTAIIMM, TEKYIIIETO KOHTPOJIS U IPOMEKYTOUHON aTTeCTaIlluu

26 mocaJIouHBIX MecT; S= 67,4 M2

KOMILJIEKT y4eOHOU Mebeny;

KOMIIJICKT y‘Ie6HO-HaFJ'I$II[HBIX mocoOuit u MNPC3CHTAIMOHHBIX MATCPHUATIOB,

Kopnycl0, nurep E, naGoparopus uHGOPMALMOHHBIX TEXHOJIOTUH B
npodeccruoHanbHol aesTeabHocTd Ne 304, I mpoBeeHUsS CaMOCTOSITEIbHON
paboThl (KOMIBIOTEPHBIN KJIAcC)

30 mocamouHbIX MecT, S= 70 M2

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

Kommnbrotep B coope: nponeccop Intel S1150 Celeron G1840;monutop 18.5
ViewSonic

Okpan Ha TpeHore MW200*200

Cxanep MUSTEK mnnaHieTHbIi

Buaeonpoektop 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.
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