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1L.ITIOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma o61eo6pa3oBarenbHol yueoHon qucuuniauasl OY J1.04
«Marematnka» TmpeaHasHadeHa [ u3ydeHus wmaremaruku B IIY AT'ACY, npm
peanuzainuu 00pa30BaTEIbLHON MPOTrpaMMBbl CPEIHETO 00IIero oOpa3oBaHUs B Ipejesiax
OCBOCHHUSI OCHOBHOW mpodeccuoHanbHol o6pazoBarenbHoi nporpammbel CIIO (OITOIIT
CIIO) o npodeccun 23.01.03 ABToOMexaHHK Ha 6a3e OCHOBHOI'O 0011I€T0 00pa30BaHUs.

Pabouas nporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpegHero ob1iero
o0pa3oBaHUsl, TMPEIBABISIEMBIX K CTPYKTYPE, COJCPKAHUIO U pe3yJbTaTaM OCBOCHUS
yueOHou aucturuinael OY .04 «MatemaTukay, B COOTBETCTBUU ¢ PekoMeHAanusIMu 1o
OpraHu3alMy TOJYy4YeHHs cpeaHero oOmero oOpa3oBaHUs B TpeAeiaX OCBOCHHUS
o0Opa3oBaTeIbHBIX MNPOrPaMM CpPEIHEro MPOPECCHOHATBLHOTO 00pa3oBaHus Ha 0asze
OCHOBHOTO 0011ero 00pa3oBaHus ¢ y4eToM TpeOoBaHUM (eaepatbHbIX TOCYAapCTBEHHBIX
00pa3oBaTeIbHBIX CTAHIapTOB.

Conepxanue nporpammbl OY][.04 «MaremaTuka» HampaBiI€HO Ha JOCTHKCHHUE
CIEIYIOIIMX LeJIe:

. oOecrieueHue  CHOPMUPOBAHHOCTH  NPEACTABICHUM O  COIMAIBHBIX,
KyJbTYPHBIX U UICTOPUYECKUX (haKTOpaX CTAHOBJICHUS MaTEMAaTUKH;

. oOecrieueHue CHOPMUPOBAHHOCTH JIOTHYECKOTO, AaJITOPUTMUYECKOTO U
MaTE€MAaTHYE€CKOTO MBIIUICHUS;

. oOecrieueHue cHOPMHUPOBAHHOCTH YMEHUU MPUMEHSATH MOJYYCHHBIC 3HAHUS
MIpU PEIICHUH PA3IUYHbIX 3a/1a4;

. obecrnieueHue chOPMUPOBAHHOCTH IMPEJICTABICHUNH O MaTeMaTHKE KaK YacTH
00IIEeYeIOBEYECKON KYIbTYPhl, YHUBEPCAIBHOM SI3bIKE HAYKH, IMO3BOJISIONIEM OMUCHIBATH
Y U3y4aTh peajibHbIE MIPOLIECCHI U SIBJICHUS.

B pabouyro mporpaMMmy BKIIOUEHO COJZIepKaHHUE, HAMpaBlIeHHOe Ha (OPMUPOBAHHE
y 00ydJaronuxcsi KOMIICTCHIINH, HEOOXOMMMBIX MJisd KadecTBeHHOro ocBoeHus OIIOIT
CIIO mna 06a3e OCHOBHOTO OOIIero o00pa3oBaHUS — MPOTPAMMBI  MOATOTOBKHU

KBaTUUIUPOBaHHBIX pabounx u cayxamux (IITIKPC).



2. OBIIASI XAPAKTEPUCTHUKA YUEBHOM JUCIHUILIAHBI
Marematuka siBisieTcst pyHAaMEHTaIbHOU 00111e00pa30BaTENbHON TUCHUIIIIUHON CO
CIIOKUBIIMMCSl YCTOMYUBBIM COJAEpXKAHUEM W OOIMMHU TpeOOBaHUSMHU K IOJTOTOBKE
o0y4Jaromuxcs.

HGHI/I HN3Yy4YCHUA MaTEMaTHUuKu TPpaAUIUMOHHO pPEalnu3yroTCA B YCTBIPECX

HaIPaBJICHHSIX
1) oO11iee npeicTaBiIeHue 00 UIesIX U METOJIaX MAaTEMAaTHUKU;
2) UHTCIICKTYaIbHOE Pa3BHUTHCE,
3) OBJIaJICHNE HEOOXOIMMBIMHA KOHKPETHBIMU 3HAHUSAMU U YMCHHSIMU;
4) BOCIIMTATEIILHOE BO3/ICHCTBHE.

N3yuenue wmaTemMaTuku Kak MNOpoQuibHOM o00meo0pa3oBaTeabHON  ydeOHOU
JTUCIUIUTMHBI, YYUTBHIBAIONICH CHCIU(UKY OCBAaWBaeMbIX OOYYAIOIUMHUCS MPOodeccun
CIIO, obOecneunBaeTcs:

1)  BBIOOPOM PA3TUYHBIX MOJXOIOB K BBEJICHUIO OCHOBHBIX MOHSATHH;

2) dbopMupoBaHUEM  CHUCTEMBI  y4eOHBIX  3aJaHUii,  OO0ECIeYNBAIOIINX
3¢ (HeKTUBHOE OCYIIECTBICHHE BEHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

3)  oOoramieHHEM CIEKTpa CTUJICH yUueOHOM NeSITeNbHOCTH 3a CYET COTIACOBAHMUS
C BEAYIIUMH JCSITEILHOCTHBIMH XapaKTePUCTUKAMHU BRIOPAHHOHN CIIEITUAIbHOCTH.

[IpodunpHass cocraBisiomas OTpakaeTcsi B TpPeOOBaHUSAX K  TOATOTOBKE
00ydJaromuxcs B 4acTH:

. oOmmielt cucTeMbl 3HAHUW: COJEp)KATEeIbHbIE MPUMEPHl HCTOIb30BAHMS

MaTeMaTHYeCKUX el U METOJI0B B MPO(EeCCHOHANBHOMN NeATeIbHOCTH;

. YMEHHUI: pa3nuuue B ypOBHE TpPeOOBaHWA K CIOKHOCTH MPUMEHIEMBIX
AJTOPUTMOB;
. NPAKTUYECKOTO HCMOJb30BaHUS MNPUOOPETEHHBIX 3HAHUM W  YMEHUM:

WHIUBUIYAIbHOTO Y4€OHOTO ONbITa B TMOCTPOCHUHM MATEMAaTHYECKHX MOJEIEH,
BBITIOJIHEHUHU UCCIEA0BATEIBCKUX IPOECKTOB.

Takum oOpazom, pean3alus COJIepkKaHUsg Y4eOHON AUCUUILIMHBI OPUEHTUPYET Ha
MPUOPUTETHYIO POJIb MPOLECCYAbHBIX XapaKTEPUCTUK y4eOHOU padOThl, 3aBUCSIIUX OT

npodwist mpodhecCuOHATLHOTO 00pa30BaHusl, TOJTYUYEHHS OMBITA UCTIOJIH30BaAHUS



MaTeMaTUKU B COJEPXKATeNbHBIX M MPOPECCHOHAIBHO 3HAYMMBIX CHUTYyalusX IO
CpaBHEHHUIO ¢ (DOPMaTILHO-YPOBHEBBIMU PE3YJIbTATUBHBIMU XapaKTEPUCTUKAMU OOyUCHHUS.

Conepxanue y4yeOHOM AUCHUILIUHBI pa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMHU
COJIepKaTebHBIMU JIMHUSIMU 00YUYEHUSI MaTEMAaTHUKE:

. anredpanyeckasi TMHUS, BKIIOYAIOIAs CUCTEMATU3alMI0 CBEJICHUN O YHCIaXx;
M3yUYEHHUE HOBBIX M O0OOOIIECHHE paHee W3YYEHHBIX orepaiuii (BO3BEJEHUE B CTEICHD,
U3BJICUCHHE KOPHS, JIOTapu(MUPOBAHHUE, CHHYC, KOCHHYC, TaHT€HC, KOTaHT€HC U
oOpaTHbIE K HUM); W3Y4YCHHWE HOBBIX BHJOB UHCIIOBBIX BBIpaXXCHHU U (opMyI; coBep-
IIICHCTBOBAHUE MPAKTUYECKUX HABBIKOB M BBIUUCIUTEIBHOW KYJIbTYPHI, pacCIIUpEHUE U
COBEPIIEHCTBOBAHUE alre0panveckoro ammapara, c(OpMUPOBAHHOTO B OCHOBHOM IIKOJIE,
U €ro MPUMEHEHHUE K PEIICHUI0 MaTeMAaTHUYECKUX U TPUKIIATHBIX 3a]1a4;

. TEOPETUKO-(QYHKIIMOHATbHAS JIMHUS, BKJIOUYAIONIAs CUCTEMATH3alUI0 |
pacuiupeHue CBEICHUH O (QYHKIUSIX, COBEPIICHCTBOBaHWE TpadUUECKUX YMEHHI;
3HAKOMCTBO C OCHOBHBIMHM HJESMU M METOJaMU MaTeMaTHYeCKOro aHajiu3a B 00beMme,
MO3BOJIAIONIEM  HUCCIIENOBAaTh dJIEMEHTapHble (YHKIMM W  pellaTh MpocTeiiime
reoMeTpuieckue, Gu3nuecKue 1 Ipyrue NpuKiaaHbe 3a/1auu;

. JUHUS ypaBHEHWM W HEPABEHCTB, OCHOBaHHAas Ha IOCTPOEHUU U
UCCJICIOBAHUM MAaTEMaTHYECKUX MOJIENeH, TMepecekarmascs ¢ anredpandyeckon u
TEOPETUKO-()YHKIIMOHATFHOM JIMHUSIMHU M BKJIIOYAIOIIAsl Pa3BUTHE M COBEPIICHCTBOBAHHE
TEXHUKW aireOpanvyeckux MpeoOpa3oBaHUM NJisi PEIICHHs YpaBHEHUN, HEPABEHCTB U
cucteM; (HOpMHUpOBaHHE CIIOCOOHOCTH CTPOUTh U  HCCIEAOBaTh MPOCTEHIITHE
MaTeMaTH4eCKUe MOJENIH NpH PEHICHUU NPUKIAJAHBIX 3a7ad, 3aJad M3 CMEXHBIX H
CHEUUATIBHBIX JUCIUILINH;

. reoMeTpuYecKas JIMHUS, BKJIOYAIONIash HarIsHble MPEICTABICHUS O
MPOCTPAHCTBEHHBIX (HUTypax W H3ydYeHHWE WX CBOWCTB, (OPMHpPOBAHWE W Pa3BUTHE
MPOCTPAHCTBEHHOTO BOOOpPaKEHUS, Pa3BUTHE CIIOCOOOB TECOMETPUUYECKUX H3MEPECHHIA,
KOOPJAMHATHOTO U BEKTOPHOTO METOJOB JUIsl PEHICHUSI MATEMaTUYECKUX U MPHUKIATHBIX
3a1ay;

. CTOXacTU4YeCKas JIMHUS, OCHOBAaHHAs HA Pa3BUTUU KOMOMHATOPHBIX YMEHHUM,

HpeI[CTaBHCHI/Iﬁ 0 BCPOATHOCTHO-CTATUCTUYICCKNX 3aKOHOMCPHOCTAX OKPYKAIOIICTO



MUpa.

Pazmenbr (TeMbl), BKIIIOUYCHHBIE B COJEpKaHUE YYCOHOW MHMCIMIUIAHEI, SBISIOTCS
oOmumMu 171t Bcex mpoduied npodecCuoHAIbHOTO 00pa3oBaHMsl U MPHU BceX oObemax
y4eOHOTO BpPEMEHHM HE3aBHUCHUMO OT TOTO, SBISICTCS JM ydeOHas JUCIMIUIAHA
«MatemaTtukay» 6a30BOM.

B TematndeckoMm ImiaHe TpOrpaMMbl yUeOHBIM MaTepuan MPEeACTaBIeH B (opme
YepeIyIOIETOCs Pa3BEPTHIBAHUS OCHOBHBIX COJICPYKATCIIBHBIX JIMHUH (aJre0pandecKoi,
TEOPETUKO-() YHKIIMOHATILHOM, ypaBHEHUH u HEPABCHCTB, TCOMETPUYCCKOH,
CTOXACTHUYECKOM ), UTO MO3BOJISET THOKO MCITONB30BATh UX PACIIOJIOKCHUE U B3aUMOCBSI3b,
COCTaBIIATh PabOYMii KaJCHAAPHBIN IUTaH, TO-Pa3HOMY 4Yepeays ydeOHbIe TeMbl (TJIaBbI
y4eOHMKA), Yy4YUTBIBas TpoPuiab NPOoQPEeCcCHOHATHLHOTO 00pa3oBaHus, CHEIUDUKY
ocBauBaeMoii mpodeccur CIIO, rayOuMHy W3y4eHHs MaTepHalia, YPOBEHb IOJTOTOBKH
00ydJaromuxcs 1mo npeaMery.

[Ipennaraemsplii B TeMaTHYECKOM IUJIaHE OObEM y4eOHOTO BpPEMEHU Ha H3Yy4YCHHE
OJTHOM M TOW XK€ TeMbl PEKOMEHJYeTCS HCIOJIb30BaTh ISl BBIOJHEHHS Pa3IUYHBIX
yueOHbIX 3amaHui. Tem cambIM pa3iauuus B TPEOOBAHMSIX K pe3ysibTaraM OOy4YeHUs
NPOSIBSITCS B yPOBHE HABBIKOB IO PEIIEHUIO 33]1a4 U OIBITE CAMOCTOSITEIbHON paOOTHI.

Nzyuenne obmieobpazoBarensHoii yueOHoU aucnumuimabl OY /(.04 «MaremaTtukay
3aBepIIAeTCs MOJABEJACHHEM HTOroB B ¢GopMe dK3aMeHa B paMKax MPOMEKYTOYHOM
aTTecTanu oOywarommxcss B mporecce ocBoeHuss ocHoBHOW OIIOII CIIO na 6ase

OCHOBHOrOo o0miero oOpa3oBaHHMs C IMOJY4YEHHEM CpeAHEro oO0uero oOpa3oBaHUs

(TITIKPC).

3. MECTO YYEBHOM JUCHUIIJIMHBI B YYEBHOM IIJIAHE
VYyebnas nucnummHa OV][.04 «MatemaTuka» sSBISETCS y4eOHBIM MPEAMETOM
oOs3aTeNnbHON TpeaMeTHON obnmactu «Martematnka u uapopmarukay DPI'OC cpemgHero
o01mero oopa3oBaHms.
B  npodeccuonanbHpix  00pa3oBaTENbHBIX  OpPraHU3aLUSIX,  PEATU3YIOIMIHNX
00pa30BaTeIbHYIO MPOTpaMMy CpEIHETro O0OIIero oOpa3oBaHUs B TIpeAeiaax OCBOCHUS

OIIOII CIIO na 6a3e ocHOBHOTO 00111eT0 00pa3zoBaHus, yucoHas aucuumimHa OY J1.04



«Marematuka» u3ydaercs B 0011eoOpa3oBaTesibHOM Lukie ydeOHoro miaHa 23.01.03
ABTOMEXaHUK — MPOTPAMMBI MOATOTOBKM KBATH(PHUIIMPOBAHHBIX PaOOUUX M CIIyXKaIIUX

(IIIIKPC).

4. PE3YJBTATBI OCBOEHUSA YYEBFHOM JUCIUATIINHBI
OcBoenne conepxkanus ydeOHou  gucuumuasl  OVY].04  «Marematukay
obecrieurBaeT JOCTIHKEHUE 00YUYAIOIIUMUCS CICAYIONIUX pPe3yibnamos:.
. JIUYHOCHHDBIX

c(hOpMUPOBAHHOCTh MPEACTABICHUM O MaTEMaTUKE KaK YHHBEPCAIbHOM SI3bIKE
HayKH, CPEJCTBE MOJECIUPOBAHUS ABJICHUN U IPOIIECCOB, UAECAX U METOIaX MATEMATUKH;

NOHMMAaHWE 3HAYUMOCTHM MATEMATHKU [JI1 HAy4YHO-TEXHUUYECKOIo Mporpecca,
chOpMUPOBAHHOCTh OTHOIICHUS K MaTeMaTHUKe KaK K 4YacTh OOIIedesoBeYecKoi
KyJbTYpbl 4Y€pe3 3HAKOMCTBO C HCTOPHUEW pa3BUTUA MaTEMaTUKH, JBOJIOIUEH
MaTEeMaTHYECKUX UACH;

pa3BUTHE JIOTUYECKOTO  MBIIIJIEHUS, TPOCTPAHCTBEHHOTO  BOOOpPAKEHUS,
QITOPUTMUYECKOU KYJIBTYPhl, KPUTUYHOCTH MBIIIUICHUS HA YPOBHE, HEOOXOIMMOM LIS
Oynymeld mnpodeccHoOHATbHOM NeATeTbHOCTH, U MPOJOJDKEHHUS O0O0pa3oBaHUS |
caM0o00pa3oBaHus;

OBJIaJICHNE MATEMAaTUYECKUMU 3HAHUSIMHU M YMEHUSIMHU, HEOOXOJUMBIMH B
NOBCETHEBHOM JKW3HU, [JI1 OCBOEHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX IUCLUUIUIUH U
JTUCIUIUTMH TIPO(ECCHOHANBFHOTO IMKJA, JUIS MOJydeHHs oOpa3oBaHUS B 00JIACTSAX, HE
TPEOYIOMMX YIITyOJICHHON MaTeMaTHYECKOMN ITOJTOTOBKU;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CAMOOOPa30BaHHIO, HA
MPOTSHKEHUU BCEU JKU3HU; CO3HATEIIbHOE OTHOIIEHUE K HETPEPHIBHOMY 00Pa30BAHUIO KAK
YCIIOBHIO YCITCITHON MPOGEeCCHOHAIBHON M OOIIECTBEHHOM JICSATEIHHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSATENbHOM TBOPYECKOW M OTBETCTBEHHOM
NEATENBHOCTH;

- TOTOBHOCTh K KOJUICKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMHU B
00pa3zoBaTeIbHOM, OOILIECTBEHHO MOJIE3HOM, yueOHO-HUCCIIEI0BATENIbCKON, MPOEKTHON U

JIPYTUX BUAAX JIESATEIbHOCTH;



OTHOIIIEHHE K MPO(ECCUOHAIBHON NESITeIbHOCTH KaK BO3MOXXHOCTH Y4acTHS B

pEeIEHNUN TUYHBIX, 0OIIIECTBEHHBIX, TOCYAapPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MPOOIIEM;
o MemanpeomMemHbix:

YMEHUE CAMOCTOSATEIHbHO OMPENENATh IEIU AEATeIbHOCTH U COCTABIAThH IUIAHbBI
NESATeNIbHOCTH; CaMOCTOSITEIbHO OCYIECTBIISATh, KOHTPOJIUPOBATH M KOPPEKTUPOBATH
NeSATEeNIbHOCTD; UCIOJIb30BaTh BCE BO3MOXKHBIC PECYPCHI ISl JOCTHKEHUSI TOCTABICHHBIX
Hejael W peanu3alliu  TUIAHOB JIEATENIbHOCTH; BBIOMpATh YCICIIHBIE CTPAaTEeTUd B
Pa3IMYHBIX CUTYAITUsX;

yMEHUE TIPOJIYKTHBHO OOIIAThCS U B3aUMOJIEHCTBOBAThH B MPOIECCE COBMECTHOM
NESATeIbHOCTH, YYHUTBIBATh TMO3UIIMU APYTUX YYACTHUKOB JEATEIBHOCTU, d(PGHEKTUBHO
paspemiatb KOH(QIUKTHI;

BJIaJICHME  HaBbIKAMU  TIO3HABaTEJIbHOM,  Yy4eOHO-MCCIEAOBATEIBLCKOM U
POCKTHOM JEATETLHOCTH, HAaBBIKAMHU pa3pelieHus] Ipo0jIeM; CIIoCOOHOCTh U TOTOBHOCTD
K CaMOCTOSATEIbHOMY MOUCKY METOJOB PpELICHUS NPAKTHYECKUX 3a/ad, NMPUMEHEHHIO
Pa3TUYHBIX METOJIOB MO3HAHUS;

TOTOBHOCTh M CHOCOOHOCTH K  CaMOCTOSITENIbBHOW  HMH(OpMAIMOHHO-
MO3HABATEIBHON JESTENIbHOCTH, BKIIOYAas YMEHHE OPUEHTUPOBATHCS B Pa3IUUYHBIX
UCTOYHUKAX WH(OPMAINN, KPUTHUYECKH OLIEHWBATh U WHTEPHPETUPOBATH MHGOPMAIIHIO,
MOJTy4aeMYIO U3 Pa3IMYHbIX HCTOYHUKOB;

BJIQJICHUE SI3BIKOBBIMH CPEICTBAMU: YMEHHUE SICHO, JIOTMYHO M TOYHO HM3JIararhb
CBOIO TOUKY 3pEHHUS, UCIIOJIb30BATh aJIEKBATHBIE SI3bIKOBBIE CPEJICTBRA;

BJIa/ICHHE HaBbIKAMU MO3HABATEIHLHON pe(IeKCUU KaK OCO3HAHUS COBEPIIIAEMBIX
JNEUCTBUI M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTaTOB M OCHOBAHUMW, TPaHUIl CBOETO
3HAHUS U HE3HAHUSI, HOBBIX MTO3HABATEIbHBIX 337]a4 U CPEICTB JJISI UX JOCTHKEHUS;

LEJIEYCTPEMIICHHOCTh B MOUCKAX M MPUHSATHU PEIICHHH, COOOPa3UTEIbHOCTh U
WHTYULUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUIN; CTIOCOOHOCTh BOCIPUHUMATD
KpacoTy U TApMOHHIO MUPA;

o NpPEOMEemHbIX:
c(hOpMUPOBAHHOCTh MPEACTABICHUNA O MaTEeMaTUKE KaK YacTH MHUPOBOM

KYJIbTYPBI 1 MCCTC MAaTCMATHUKH B COBpeMeHHOﬁ OUBHUJIN3allHUH, CII0co0ax OmHUCaHUs



SABJICHUH PEAJIbHOTO MUPA Ha MATEMATUYECKOM SI3BIKE;

c(OPMHUPOBAHHOCTh MPEACTABICHUM O MaTeMaTUYeCKUX MOHATHUAX Kak
BAKHEMIIMX MATEMATUYECKUX MOJEIAX, MO3BOJSIONIMX OINMCHIBATh M HU3y4aTb PA3HbIC
MPOLIECCHI M SIBJICHHS; INTOHUMAHHWE BO3MOYKHOCTHM AKCMOMATUYECKOTO TIOCTPOCHHMS
MaTeMaTU4YECKUX TEOPUH;

BJIAJICHUE METOJAMHU JI0KAa3aTeJIbCTB W QJITOPUTMOB pELICHHS, YMEHHE UX
IPUMEHATH, IPOBOJAUTH TOKA3aTEIbHBIE PACCYKICHUS B X0JI€ PELICHU 3a/1a4;

BJIQJICHUE  CTAaHJAPTHBIMHM  TIPUEMaMU  PEIICHUS  PAUUOHAIBHBIX U
UPPalMOHAIIBHBIX, IOKA3aTEIbHbIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YpPABHEHHN U
HEPABEHCTB, MX CHUCTEM; HCIIOJIb30BaHUE TOTOBBIX KOMIBIOTEPHBIX NpPOrpamMM, B TOM
YHUCJIE JJI OUCKA MyTH PEIICHUS U WIUTFOCTPAlUU PELIEHUS] YPAaBHEHU N U HEPABEHCTB;

c(hOpPMHUPOBAHHOCTh MPEACTABICHUI 00 OCHOBHBIX MOHATHUSX MAaTEMaTHYECKOTO
aHanM3a M HMX CBOMCTBaxX, BIAJCHUE YMEHHMEM XapaKTEpHU30BaTh MOBEACHHE (DPYHKIUH,
UCIIOJIb30BAaHUE MTOYYEHHBIX 3HAHUW [T ONIMCAHMS U aHAJIN3A PEAIbHBIX 3aBUCUMOCTEM;

BJIaJICHUE OCHOBHBIMHM IOHATUSAMU O IUIOCKUX M  IPOCTPAHCTBEHHBIX
reOMEeTpUYEeCKuX (Urypax, HUX OCHOBHBIX CBOWCTBaX; C(HOPMUPOBAHHOCTH YMEHHUS
pacno3HaBaTh IeOMETpUYecKHe (PUTypbl Ha dYepTexkax, MOJECISIX U B peajbHOM MHpE;
NPUMEHEHHE W3YYCHHBIX CBONCTB TeOMETpUYeCKHX (Quryp u Gopmya Uil pelieHus
reOMETPUUYECKHUX 3a7a4 U 3a7a4 C IIPAKTUYECKUM COJIEPKaAaHUEM;

c(OpPMHPOBAHHOCTh TPEACTABICHUI O TMpoIleccax U SBICHUSIX, WMEIOIINUX
BEPOATHOCTHBIM XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEAIbHOM MHUDE,
OCHOBHBIX IIOHATHUSX OJJIEMEHTAPHOM TEOPUUM BEPOATHOCTEW; YMEHUW HAXOAUTh U
OIICHUBATh BEPOSITHOCTU HACTYIUICHUSI COOBITUIN B MPOCTEHIINX MPAKTUUECKUX CUTYAIIUAX
Y OCHOBHBIE XapaKTEPUCTUKU CIyYalHbIX BEJTUYUH;

BJIaJICHUE HABBIKAMU KCIOJIb30BAaHUSI TOTOBBIX KOMIBIOTEPHBIX MPOTPAMM IpPH

pEIIEHUH 3a]a4.

5. COAEP) KAHUE YUYEBHOM JUCHHUITIMHBI
BBenenue

Maremartuka B HAaYKC, TCXHUKC, 9DKOHOMHKEC, I/IH(l)OpMaL[I/IOHHBIX TCXHOJIOTHAX U
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MPAKTUUYECKOMN NeqaTenbHOCTU. Llenu u 3a1aun n3ydeHuss MaTeEMAaTUKU TPU OCBOCHUU
npodeccun CIIO .
AJITEBPA
Pazeumue nonamusa o uucie

Lensie u pamuoHanbHble uucna. JleiicTBuTensHble uucia. [lpubnuosicerHvlie
gviuucnenus. Komnnexcnvle uucaa.

Kopnu, cmenenu u n1o0capugmot

Kopun un cremenu. KopHu HaTypalbHOW CTENEHM W3 4YHWCIa M HUX CBOMCTBA.
CreneHu ¢ pallMOHAIBHBIMM MOKAa3aTENsIMU, UX CBOMCTBA. CTENEHU C JEUCTBUTEIbHBIMU
nokazarensimMu. Cgoticmea cmeneHu ¢ 0eucmeumenbHbiM NOKA3AmeeM.

Jlorapugm. Jlorapupm wuucaa. OcHOBHOe JiorapuMuueckoe TOKIAECTBO.
JlecsiTuunble 1 HaTypaibHble Jorapudmel. [IpaBuna neiictBuii ¢ norapudmamu. Ilepexon
K HOBOMY OCHOBAHHIO.

IIpeoOpa3oBanue ajiredpanyecKux BbIPAKCHHUH. [IpeobpazoBanue
paIMOHANIbHBIX, HMPPAIMOHAIBHBIX CTEMEHHBIX, IMOKA3aTEeIbHbIX M JIOTapU(DMHUUECKUX
BBIPAKECHUM.

Ilpakmuueckue 3anamus

Apudmernyeckue ACHCTBUS HAJ YUCIAMH, HAXOXKICHUE MPUOIIKEHHBIX 3HAUCHUM
BEJIMYMH W TIOTPEIIHOCTECH BBIYMCICHUN (a0CONMIOTHOH M OTHOCHTEIBHOH), CpaBHCHHUE
YHUCIJIOBBIX BBIPAKECHHUIA.

Brruncnenue u cpaBHeHUE KOpHEN. BhINoIHEHNE pacdyeToB C paguKalaMH.

Pemienne wuppanmoHanbHeiX ypaBHeHHH. HaxokaeHue 3HaUYCHUMN CTENEHEW C
pauMoHaIbHBIMU TOKa3aTensiMu. CpaBHeHue creneHeil. [IpeoOpa3oBaHusl BbIpaKEHUH,
coAepKalux crerneHu. Penenne nokasarebHbIX YPaBHEHUM.

Pemenne npukiaaHbixX 3a0a4.

Haxoxxnenue 3HaueHuit norapudma mo mpous3BOJIBHOMY OCHOBaHWIO. [lepexon ot
OTHOTO OCHOBaHMSI K JApyroMy. BplumcieHne W cpaBHEHUE  JIOrapu(MOB.
JlorapudmupoBaHue U MOTEHIIUPOBAHKUE BBIPAKECHUIA.

[TpubGnu>xeHHbIE BEIYUCICHUS U PEIICHUS PUKIIAIHBIX 33/1a4.

Peuienue norapuMuuecKkux ypaBHEHUH.
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OCHOBBI TPUTOHOMETPUU
OCHOBHBbIE IOHATHA

Pannannas mepa yrna. BpamarensHoe npuxenne. CHHYC, KOCUHYC, TAHT€HC U

KOTAHT€HC YHUCIIa.
OCHOBHbIE TPUTOHOMETPUYECKHE TOKIAECTBA

®opmynsl npuBeneHuss. ®opmyiel cinoxenus. Dopmynsl yaBoeHuss Qopmynvl nouao-

BUHHO20 Y2/a.
IIpeoOpa3zoBaHusi NPOCTEHIIMX TPUTOHOMETPHYECKUX BbIPAKEHHUH

[IpeoOpazoBaHue CyMMBbl TPUTOHOMETPUYECKUX (YHKIIUH B TPOU3BEACHUE U
OPOU3BEACHUS B CYMMY. Bwipaoicenue mpucoHomempuueckux QyHKyuil uepe3 maHeHc
NOJIOBUHHO20 AP2YMEHmA.

Tpuronomerpuveckue ypaBHeHUs U HEPABEHCTBA

[Tpocreitimne TPUTOHOMETPUUECKUE YpaBHEHUS. IIpocmeiiwiue
MpuUcoOHOMempuyecKue Hepasencmad.

OoOpaTHble  TpuUroHomerpudyeckue  (GyHKHUH.  ApPKCHUHYC, aApPKKOCHHYC,
apKTaHTEHC.

Ilpakmuueckue 3anamus

Panuanubiii MeTo1 ©3MEpPEHUs YIJI0B BPAILIEHUS U CBA3b C TPAJyCHOU MEPOU.

OcCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA, (HOPMYJIBI CIIOKECHHS, YIBOCHHUS,
npeoOpa3oBaHUE  CYMMBI  TPUTOHOMETpUYECKMX  (DYHKIHMII B MPOU3BENCHHUE,
npeoOpa3oBaHue MPOU3BEACHUS TPUTOHOMETpUYECKUX (QYHKIUK B cymmy. [Ipocteitmme
TPUTOHOMETPUUECKHE YPABHECHUS U HEPABCHCTBA.

OO0patHbie TpUroHOMETpUYeCKre QYHKIIMH: apKCUHYC, apKKOCUHYC, apKTaHTEHC.

®YHKIMU, UX CBOVCTBA U T'PA®UKHU

®ynknuu. O06macTh ompeneneHUuss ¥ MHOXECTBO 3HAYCHMH; Tpaduk (yHKINH,
noctpoeHue rpadhukoB GyHKINN, 3aJaHHBIX PA3TUIHBIMHA CIIOCOOAMH.

CgoiictBa (pyHKuuUM. MOHOTOHHOCTb, YE€THOCTh, HEUYETHOCTh, OTPAHMYCHHOCTbD,
NepuoANYHOCTh. [IpomMexyTKH BO3pacTaHusi U yObIBaHUs, HAWOOJIbIlIEE U HAUMEHbIIICE
3HAYEHUS, TOYKH  JKCTpEMyMa. I'paduueckass ~ uHTEpHpeTaLus. [Tpumepsr

(YHKIIMOHAJIBHBIX 3aBUCUMOCTEN B peaJIbHBIX MPOIECCaX U SIBICHUSIX. ApudmeTnueckue
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onepauun Haj ¢GyHkuusMua. CrnoxHas  (yHkuuga (koMmmosunwus). [lowamue o
Henpepvl8HOCMU (PYHKYUU.

Oo6patnble ¢pynkuuu. Obracmov onpedenenusi u 06IACMb 3HAYEHUU OOPAMHOU
@ynxyuu. I paghux obpamuou gynxyuu.

CreneHHble, MoOKa3aTeJbHbIE, JorapupmMmuieckue U TPUroHoMeTpudeckne GyHKUNM
OOpaTHbIe TPUTOHOMETPHYECKHE PYHKIMU

Omnpenenenust PyHKIUNA, UX CBOMCTBA U TpaduKy.

[IpeoGpazoBanus rpaduxoB. [lapannenbHblii TEPEHOC, CUMMETPUS OTHOCUTEIBHO
oceil KOOpAWMHAT M CHUMMETpPUsI OTHOCUTEIHLHO Hauyaja KOOpPJWHAT, CUMMETPUS
OTHOCHUTEIBHO MPSAMOH y = X, PACTSHKEHHUE U CKATUE BIOJb OCEH KOOpPAUHAT.

Ilpakmuueckue 3anamus

[Ipumepbl 3aBUCUMOCTEH MEXIYy TEPEMEHHBIMH B pEaJbHBIX MpoIeccax U3
CMEXHBIX auciuiuinH. Onpenenenue Qynkumif. IloctpoeHwe u yteHue rpaduKoB
¢byakumii. HccnenoBanue ¢ynkiuu. CBoicTBa JIMHEHHOHM, KBaJpaTHUUYHOH, KYCOYHO-
JUHEWHOUW W NpoOHO-TMHEWHOW (yHKuN. HempepbiBHBIE W TepuOAMYECKUE (DYHKITHU.
CaolicTBa U rpauKu CUHyca, KOCHHYCA, TaHTeHca U KoTaHreHca. OOpaTHble PYyHKIIUU U
ux rpapuxku. OOpaTHble TpuUroHomeTpudeckue ¢yHkuuu. lIpeoOGpazoBanus rpaduka
dbyakaun. ["'apMmonnueckue konedbanus. [Ipukiraaapie 3aga4m.

[TokazarenbHble, TorapupmMudeckue, TPUTOHOMETPUYECKUE YPABHEHUS |
HepageHcmaa.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

IHocsenoBarebHOCTH. Cnioco0b1 3aaHus 151 CBOWCTBA YUCIJIOBBIX
nocieaoBaTenbHocTel. [lonsamue o npedene nocnedosamenvrocmu. Cywecmeoganue
npedeia  MOHOMOHHOU  O2paHudeHHou  nociedogamenviocmu.  CymMMuUpOBaHUE
nociieoBaTeNbHOCTEH. beckoHeuHO yObIBaromIasi TeoMeTpudYecKass Mporpeccus U ee
CyMMma.

IIpousBoanasi. Ilonsitue o0 mNpPOU3BOAHOW (YHKIMU, €€ TeOMETPUYECKUd U
du3ndeckuili cMbICi. YpaBHeHUE KacaTelbHOM K rpaduky QyHkuuu. [IpousBoaHbie
CyMMBI, Pa3HOCTH, MPOU3BEACHUSA, YacTHbIe. [IpOM3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX

dbynkuuil. [IppumeHnenne npon3BOAHON K UcCeI0BaHUIO (DYHKIIUN U MTOCTPOCHUIO
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rpaduKoB. Ilpouzeoonvie 06pamuol GyHKYUU U KOMROIUYUY DYHKYUU.

[IpuMepbl HCIOB30BaHUS MPOU3BOIHON JJIs1 HAXOXKIAEHUS HAWJIY4IIEer0 PEIICHUS B
NPUKIAJHBIX 3a7a4ax. Bropas npousBoiHas, €e reoOMeTpUYECKU U (PU3HYECKUI CMBICIL.
Haxo>xnenue ckopocTu AJist nporecca, 3aJaHHOro GopMysion u rpaduKoMm.

IlepBooOpa3nass u wuHTerpasa. I[IpuMeHeHuEe ONpPENEICHHOTO MHTErpajia s
HaxXOXIEHUs IUlomaan KpuBoiuHeiHoW Tpanenuu. dopmyna Herotona—IJleitonuna.
[Ipumepsl mprUMeHEHUs! UHTErpaia B GU3HKE U TEOMETPHUHU.

Ilpakmuueckue 3anamus

YucnoBass TOCHEIOBATENIBHOCTh, CIOCOOBI €€ 3aJlaHus, BBIYUCICHHUS YJICHOB
nocinenoBatenbHocTu.  Ilpenen  mocnegoBatenbHOCTH.  beckoHeyHo — yObIBaromias
reoMEeTpUYECKas MPOrpeccusl.

IIpon3BoiHAs: MEXaHUYECKUN U TEOMETPUYECKUNA CMBICI TPOU3BOIHOM.

VYpaBHenue  kacarenbHOM B oOmem  Buge. llpaBuma wu  Qopmynbl
muddepenupoBanusi, TablMlla MPOU3BOIHBIX 3JeMeHTapHbIX (yHKiui. VccienoBanue
GYyHKIIMM € TOMOIIBI0 MpOu3BOJAHON. Haxoxnenue HauOONbIIEro, HAUMEHBIIETO
3HAYEHUS U IKCTPEMATbHBIX 3HaYEHUHN (YHKIIUH.

WNuterpan um mnepBooOpasnas. Teopema Heiorona—IJleiibnuna. IIpumenenue
MHTETpaia K BEIUUCICHUIO (PU3NYECKUX BETUYHH U TIJIOMIAIEH.

YPABHEHUA N HEPABEHCTBA

YpaBHeHuss H CHCTeMbl YpaBHeHUH. PanyoHaibHBIE, HWPPALUOHAIBHBIC,
[IOKA3aTeJNbHbIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCHJIBHOCTH YpaBHEHHU, HEPABEHCTB, CUCTEM.

OcHOBHbIE MTPUEMBI UX pelIeHUS (Pa3I0KEeHUE Ha MHOKUTEIN, BBEICHUE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, IpadyuyecKuil METO).

HepageHncrsa. Panmonanensie, VppalMOHAJIbHBIE, IOKa3aTeJIbHbIE u
mpuconomempuueckue HepaBeHcTBa. OCHOBHBIE IPUEMBI UX PELLICHHUS.

HUcnonb3oBanue cBOMCTB M rpagpukoB GyHKIHUNA NPH peliecHMH YPAaBHEHUH U
HepaBeHCTB. Meroq wuHTepBaioB. M300pakeHue Ha KOOPAMHATHOM IUIOCKOCTH
MHOJKECTBA PEIICHUN YPABHEHUN U HEPABEHCTB C ABYMSI IEPEMEHHBIMH U UX CHCTEM.

Ipuknaonsie 3a0auu
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[IpuMeHeHne MaTeMaTUYECKUX METOJOB ISl PEIICHUS COAEPKATENBHBIX 3a1a4 U3
pa3IUYHbBIX 001acTel HAYKH U MPAKTUKHU.

NHuTtepriperanus pe3ynbTaTa, y4eT pealbHbIX OIPAHUYCHUM.

Ilpakmuueckue 3anamus

Kopnu ypaBuenuii. PapHocunbHocTh ypaBHeHuil. [IpeoOpazoBanue ypaBHEHUH.

OcHOBHBIE TPUEMBI PELIEHUST YPaBHEHUI. PenieHne cucteM ypaBHEHHIA.

Hcnonb3oBanue cBOMCTB U TpadukoB (QYHKIMM sl peuieHuss ypaBHEHUN U
HEPaBEHCTB.

KOMBHUHATOPHUKA, CTATUCTHUKA Y TEOPUSA BEPOATHOCTEH
JJIeMeHTbl KOMOMHATOPUKH

OcHOBHBIE TIOHATUSI KOMOMHATOPUKU. 3a/ladyd Ha IMOJCYET YHMCa pa3MEIleHUH,
NEpPEeCTaHOBOK, coueTaHui. Pemienue 3amau Ha nepebop BapuantoB. dopmysna GuHOMaA
Hrrotona. CBoiictBa OMHOMUHAIBHBIX KOd(uimenToB. Tpeyronbauk [lackans.

DJIeMEeHThI TEOPHHU BEPOSITHOCTE

CoObITHE, BEPOSTHOCTh COOBITHS, CIIO)KEHHE M YMHOXKEHHE BEPOSATHOCTEM.
llonamue o Hezasucumocmu cobvimuil. J{uckpemuas ciayuaunas 6eiuduHd, 3aKOoH ee
pacnpedenenus. Hucnogvle xapaxmepucmuku OUCKDEMHOU  CAYYAUHOU — BETUYUHDI.
Ilonamue o 3akone 6onbUIUX YUCEN.

DJIeMEeHThI MaTeMATHYEeCKOI CTATHCTHKH

[IpencraBnenne JaHHBIX  (TAONUIBL, JUarpamMmbl, TpaduKH), 2eHepanrbHas
COBOKYNHOCMb, 8bl00pKA, cpedHee apugpmemuueckoe, meouana. llonamue o 3adauax
Mamemamuieckou CmamucmuKu.

Pewenue npakmuueckux 3a0au ¢ npumeneHuem 8eposmMHOCMHbIX MEeMOO08.

Ilpakmuueckue 3anamus

HcTtopusa pa3BUTHS KOMOMHATOPUKH, TEOPHHM BEPOSTHOCTEM M CTATHUCTUKU U MX
pojib B pasNMuyHBIX  c(epax  4YEIOBEYECKOM  Ku3HenesTenabHocTH.  [IpaBuia
KOMOMHAaTOpuKH. Permienne KOMOMHATOpHBIX 3afad. Pa3MmemieHus, co4yeTaHus U
nepectaHoBku. bunom Herotona u tpeyronbsuuk [lackana. [lpukianasie 3agaumn.

Kitaccuueckoe omnpenesieHre BEPOSATHOCTH, CBOMCTBA BEPOSTHOCTEH, TEOpEMa O

cymMMe BeposiTHOCTEH. Brruncinenue BepositHoctel. [Ipuknaaneie 3agaun. [Ipeacrasnenue
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YUCJIOBBIX JaHHBIX. lIpuknagHelie 3a1ayn.
I'EOMETPUA
IIpsiMble U VIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacniosnoxeHue AByX IPsAMbBIX B POCTpaHCcTBE. IlapannenbHOCTh NpAMON
U 110cKoCTU. [TapamienbHOCTh IoCcKoCTEN. [leprneHauKyIspHOCTh IPSAMOM U IUNIOCKOCTH.
IleprieHAUKYJISIp ¥ HAKIOHHAS. YTOJI MEXKAY NPSIMOM U IIJIOCKOCTBIO. /IByrpaHHBIA yrodi.
VYron Mexy IOCKOCTAMH. [leprneHAnKy A ipHOCTh IBYX INTIOCKOCTEM.

['eomeTpuueckue npeoOpa3oBaHUsi NPOCTPAHCTBA: MApajUIeNbHBI  MEpeHoc,
CUMMETPHUSI OTHOCUTEIBHO MJIOCKOCTH.

[TapamnenbHOE poekTUpOBaHUE. [11014a0b OPMOSOHANLHOU NPOEKYUU.
N306pakeHne npoCcTpaHCTBEHHBIX QUTYP.

MHororpaHHMKHU

Bepmunsl, pedpa, rpanu MHOTOrpaHHuKa. Pazeepmka. Muocoepannvie yenvl. Buiny-
K1ble MHO202paHHuKu. Teopema Jiinepa.

[Ipusma. Ilpsmast u nakrounas npusma. [lpaBuneHas npusma. [lapannenenunen.
Ky6.

[Tupamupa. [lpaBunbsHas nupamuga. Y ceueHHas nupamuaa. Terpasap.

CummeTpuu B Ky0e, B mapaJljie/ienuIeie, B MPU3Me U MUPaMU/IE.

Ceuenus kyOa, IpU3MBI U TUPAMUJIBL.

[IpencraBienue o MpaBUIIBHBIX MHOTOTPAHHUKAX (TETpadape, KyOe, OKTasape,
JOJIEKa’Ipe U UKOCAdIpe).

Tejia ¥ IOBEPXHOCTH BpalleHUS

Hunuunap u koHyc. YceueHHbI KOHYyCc. OCHOBaHME, BHICOTA, OOKOBAsI TIOBEPXHOCTD,
oOpasyromas, pazBeprka. OceBble CEUCHHs U CEUSHMUs], apaljiesIbHble OCHOBAHUIO.

[lap u cdepa, ux ceuenus. KacarenpHas mIocKocTh K cepe.

HN3mepenust B reomeTpuu

O6bvem u ero n3mepenue. MaTerpanbpaas popmyna oobema.

®opmynbl 00bemMa KyOa, MpsIMOYTOJIBHOTO Mapajiiesienunea, Mpyu3Mbl, MIIHHAPA.
®opmynel 00beMa upaMuibl U1 KoHyca. DopmyIibl III0MIAA TOBEPXHOCTEN IIMHIPA U

KoHnyca. @opmynbl o0beMa 1apa v miomaiau chepsl.
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[TogoOue ten. OTHOIIEHUS TUIONIaAeH TOBEPXHOCTEN M 00BEMOB MOIOOHBIX TEI.
KoopauHaTsl U BEeKTOPbI

[IpsimoyrosibHasg (OekapToBa) cUCTEMa KOOPAMHAT B HpocTpaHcTBe. Dopmyia
PACCTOSIHUSI MEXy IBYMsI TOUKaMHU. Y paBHEHUs cPepbl, niockocmu u npsamoli.

Bekropel. Monyns BekTopa. PaBeHCTBO BekTOpoB. CllOkKEHHWE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4MCIiO. Pa3iiokeHue BEKTOpa [0 HAIIPaBICHUSAM. YTOJI MEXIY
nByMsi BekTopamu. lIpoexumsi BekTtopa Ha ocbk. Koopaunatel BekTopa. CkalsipHOE
IPOU3BEJICHUE BEKTOPOB.

Hcnonb3oBaHrne KOOpAMHAT W BEKTOPOB IMpPU PELUICHUHM MATEeMaTUYECKUX U
MPUKIAJIHBIX 3a]1a4.

Ilpakmuueckue 3anamus

[Ipr3Haky B3aMMHOTO PACTOJIOKEHUS MPAMBIX. YTOJI MEXAY NpsSMbIMU. B3aumHoe
pacmoJioKEHHUE NPAMBIX U MIockocTel. [lepneHauKynsp U HaKJIOHHAA K MJIOCKOCTH. YTOJ
MEXIy TpsIMOM U IUIOCKOCTBhIO. TeopeMbl O B3aUMHOM pACHOJOXKEHUU TMPSAMOU H
I0CcKOCTH. TeopeMa 0 Tpex NepneHANKYIsApax.

[Ipu3Haku 1 CBOMCTBA MapaIeNbHBIX U MEPIEHANKYISIPHBIX IIIIOCKOCTEM.

PaccTtosiHME OT TOYKH 10 MIIOCKOCTH, OT IPSIMOM J10 TUIOCKOCTH, PACCTOSHUE MEXKY
TUTOCKOCTSIMU, MEXTY CKPEIMBAIOIIUMHUCS MPSMBIMHU, MKy TIPOU3BOJIBHBIMU (PUTYypamMu
B [IPOCTPAHCTBE.

[TapamienpbHOE TPOCKTUPOBAHME M €ro CBOMCTBA. Teopema o0 niowaou
OPMO2OHANILHOU npoexkyuu MHO20Y20IbHUKA. B3anmHoe pacmoJIoKEeHUE
MPOCTPAHCTBEHHBIX PUTYD.

Paznmuunbie Buabpl MHOTOrpaHHUKOB. WX wu3o0paxkenus. CedeHus, pa3BEepTKU
MHOTOTrpaHHUKOB. [lmomaaes mnoBepxHOCTH. Buasl cuMMeTpuid B NPOCTPAHCTBE.
CuMmMeTpus TeJ BpallleHUs] © MHOTOTPaHHUKOB. Berduciienne miomasaei 1 00eMOB.

BekTopsl. JlelicTBus ¢ BeKTOpamu. /[ekapToBa cuctemMa KOOpAUHAT B TPOCTPAHCTBE.

VYpaBHEHUE OKpPYKHOCTH, CQEpbl, IUIOCKOCTH. PaccTosHue MEXIy TOUYKaMH.
JlelicTBUA C BEKTOpaMu, 3aJJaHHbIMU KoOopAuHaTaMu. CKaJspHOE MPOU3BENECHUE BEKTOPOB.
BextopHoe ypaBHeHME OpsIMOM M IUIOCKOCTH. Vcmosib30BaHHE BEKTOPOB NIpH

JI0Ka3aTeIbCTBE TEOPEM CTEPEOMETPUHU.
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6. TEMATUYECKOE IINTAHUPOBAHUE

IIpu peanuzamuu coaepkaHusi o0IE00pa30BaTEILHON YYEOHOW JUCIIUIUIMHBI

OVIIL.04 «MatemaTukay yuyeOHas Harpy3ka 00y4yarommxcsi COCTaBIIseT:

Bua yueoHoii paboTbl

O0beM B yacax

O0bem o0pa3oBaTeIbHOI POrpaMMBbl 347
B TOM 4YHCJIe:

TEOPETHUYECKOE 00yIeHUE 235
MPaKTUYECKHUE 3aHITH 112

abopaTOPHBIC 3AHITHUS

y4eOHBIM TIJITAHOM
HE MPEAYCMOTPEHBI

KOHCYJIbTallHuA

y4eOHBIM TIJITAHOM
HE TIPEAYCMOTPEHBI

camocTosiTeNIbHas padoTa

y4eOHBIM TIJITAHOM
HE TIPEAYCMOTPEHBI

IIpomexyTounas arrectauus B ¢gopme IK3aMeHa

1. TEMATUYECKHMH IJIAH YYEBHOM JUCIHUATLIAHBI

OVYIL04 <MATEMATHUKA»
. Pacnpenesienne Tpya1oeMKocTH pa3aesa (B
Br yueonoii padorst Bcero ql;cI;x) o anll)gﬁ yueoHoii [?aﬁélTbl (
AynutopHble 3aHaTHsA.  ColepkaHue s IpakTuyeckue | Jlaboparopubie
O6yy‘leHI/I}I pAsAE Jletcun 3aHATHA 3aHATHA
BBenenue 4 2 2
Pasnen 1. PasBuTue HoHATUA O YHCIIE 14 10 4 -
Pazgen 2. KopHu, crenenn H 34 26 8 )
imorapudmbl
Paznen 3. [Ipsmbie u IUIOCKOCTH B 28 22 6 i
MPOCTPAHCTBE
Paznen 4. KomOunaTopuka 18 14 4 -
Pasnen 5. KoopauHatel 1 BEKTOPBI 26 18 8 -
Pasnen 6. OCHOBBI TPUTOHOMETPUU 39 31 8 -
Paznen 7.OyHKIUHN U rpaduKu 30 20 10
Pasnen 8. MHOrorpaHHUKH U KpYTJIbIE 40 24 16
Tena
Pasnen 9. Hauwama wmaremMaTuyeckoro 36 24 12
aHaIM3a
Paznen 10. Hnarerpan. Ilpumenenue 24 14 10
MHTErpania.
Paznen 11,  DnemeHThl  Teopuy 22 12 10
BEPOSITHOCTEM M MaTeMaTUYECKOM|
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CTaTUCTUKH
Pasnen 12. YpaBHeHUs 1 HEpaBEeHCTBA 32 18 14
HToro 347 235 112 -
IIpome:kyTouHasi aTTecTanus B popMe IK3aMeHa
Bcero 347

7. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOU JEATEJIBHOCTH

OBYYAIOIIUXCA
Copep:xanue XapakTepucTHKa OCHOBHBIX BH/I0B Y4eOHOM /1esiTeIbHOCTH 00y4aloIMXcst
o0y4eHus (Ha ypoBHe y4eOHBbIX JelicTBHIi)
Bsenenue O3HaKoOMJIEHHE C POJIbI0 MAaTEMAaTUKH B HayKe, TEXHUKE, JKOHOMUKE,

I/IH(bOpMaIII/IOHHBIX TEXHOJIOTUAX U HpaKTquCKOﬁ ACATCIIBbHOCTH.
O3HaKoOMIIEHHE C oeJIsAMU M 3aJla4aMi U3YUYCHUS MAaTCMATHUKU ITPH OCBOCHUHN
npodeccuit CI10

AJITEBPA

PazButre noHsaTHA O
qucie

Boinonnenue apudmernyeckux JeMCTBUM HaJl UMCIaMU, cOUeTasl yCTHbIE U
MMCbMEHHBIE TPUEMBI.

Haxoxaenue npuOIMKeHHbIX 3HaYeHUIM BETMYMH U TIOTPEeIHOCTEN
BBIYUCIICHUH (a0COTIOTHOM M OTHOCUTEIIBHOM); CPAaBHEHNE YUCIIOBBIX
BeIpakeHuil. HaxoxaeHune ommoOoK B mpeoOpa30BaHUIX U BEIYHCICHUSX (OTHO-
CHUTCS KO BCEM ITyHKTaM IPOrpaMMbl)

Kopnu, crenenu, nora-
prudmbI

O3HaKOMJIEHUE C TTIOHATUEM KOPHSI N-il CTENEHU, CBOMCTBAMM PAJIUKAJIOB U
MIpaBUJIAMH CPaBHEHUS KOPHEH.

dopMyIUpOBaHUE ONIPEAECICHU KOPHS U CBOMCTB KOpHEW. Briunciienue u
CpaBHEHME KOPHEM, BBINIOJIHEHHE MPUKUIKY 3HadeHus KopHs. [IpeoOpa3oBanue
YHCIIOBBIX M OYKBEHHBIX BBIPAXKEHUM, COAEPKALTUX PATUKATIBL.

Brinonnenue pacyetoB 1o Gpopmynam, CoAEpKALIUM PaIUKabl, OCYIIECTBIIAL
HE0OX0JMMbIE TIOJICTAHOBKH U npeoOpazoBanus. Onpenenenue
PaBHOCHJIBHOCTH BBIPa)KEHUH C pajukaiaMu. Perienne nppaunoHalbHbIX
YpaBHEHUH.

O3HakoMJIEHUE C MIOHATHEM CTEIEHH C IEHCTBUTENbHBIM MTOKA3aTEIIEM.
HaxoxaeHue 3HaueHU CTENeHH, UCTIOIb3Ys TPU HEOOXOAUMOCTH
UHCTPYMEHTAJbHBIE CPE/ICTBA.

3anuchIBaHUE KOPHS H-U CTETIEHU B BUJIE CTEIIEHU C IPOOHBIM MOKA3aTeNeM U
Ha000POT.

dopmynpoBaHUE CBOMCTB cTerneHell. Boruncnenue crenenei ¢
panMoOHaIbHBIM IT0OKA3aTEIEM, BHINOJIHEHUE TPUKUAKY 3HAUCHUSI CTETICHH,
CpPaBHEHHUE CTEIICHEN.

[IpeoOpazoBanHue YUCIOBBIX M OYKBEHHBIX BRIPAXKEHHM, COAEPIKAITUX CTETICHH,
NpUMEHss cBOWCTBaA. PellieHne noka3aTenbHbIX YPaBHEHUI.

O3HakoMJIEHHE C MPUMEHEHUEM KOPHEH U CTETIEHE! NMPU BEIYMCICHUH
CPENIHUX, IETIEHUU OTPE3Ka B «30JI0TOM CeYEHUM». Pelllenre npukiiaaHbIx
3a/1a4 Ha CJIOXHBIE MPOLEHTHI

IIpeo6pazoBanue anre-
OpanvecKunx
BBIPAKCHUI

Brmonsenne npeoOpa3oBaHuii BeIpaKeHUi, pUMEHEHHE (hOpMYIL, CBI3aHHBIX CO
CBOMCTBaMU cTeneHel u orapudmoB. OnpezienieHre 001acTH JOIMyCTUMBIX
3HAYEHUH JIorapu(MIUYECKOro BhIpaskeHHs1. Perienne orapiuMu4eckix ypaBHEHHI

OCHOBbI TPUTTOHOMETPUU

OCHOBHBIE TOHATUA

‘ I/I3yquI/Ie paauaHHOTO METOAa USMCPCHUA YI'JIOB BpAIICHUA U UX CBA3U C
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rpaaycHoi Mepoil. M300pakeHue yrioB BpaleHUs Ha OKPYKHOCTH,
COOTHECEHHE BEJIMUYMHBI YIJIa C €r0 pacnojioxkeHueM. opMynupoBaHue
OTIpe/IeIeHN i TPUTOHOMETPHUECKUX (DYHKIUH JUIsl YTIIOB TOBOPOTA U OCTPHIX
YTJIOB IPSIMOYTOJIBHOTO TPEYrOJIbHUKA U 0OBSICHEHUE UX B3aUMOCBS3H

OcHOBHBIE TPUTOHOME-
TPUUECKUE TOXKJIECTBA

[IpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOXKAECTB JIJIs BHIYMCIICHUS
3HAUEHUHN TPUTOHOMETPUYECKUX (PYHKIUI MO OJHOM U3 HUX

[IpeobpazoBanus mpo-
CTEHIINX
TPUTOHOMETPUUECKHUX
BBIpAKEHUN

N3yuenne 0CHOBHBIX (POPMYI TPUTOHOMETPUU: (POPMYIIBI CIIOKECHHUS,
yIBOCHHUS, IPe0oOpa30BaHMs CyMMbI TPUTOHOMETPHUYECKUX (PYHKIUH B
IPOU3BE/ICHUE U IPOU3BEACHUS B CYMMY U IIPUMEHEHUE MPU BBIYUCICHUN
3HAYEHUS! TPUTOHOMETPUYECKOTO BBHIPAYKEHUS U YIIPOIIEHHUS ETO.
O3HaKOMJIEHHE CO CBOWCTBAMU CUMMETPUHU TOUYEK HA €AMHUYHOU OKPYKHOCTHU
Y IPUMEHEHHUE UX AJIs BbIBOJIa (GOpMYJ IPUBEICHUS

[Ipocreimme TpUroHo-
METPUYECKHE YpaBHE-
HUS U Hepasencmea

Pemenue no ¢popmynam 1 TPUTOHOMETPUUECKOMY KPYTY POCTEUILINX
TPUTOHOMETPUYECKUX YPABHEHUM.

[Ipumenenue 001X METOI0B pPELICHUS YpaBHEHUH (IIpUBEIEHUE K
JIMHENHOMY, KBAaJJpATHOMY, METOJI Pa3JI0KECHHsI HA MHOYKUTEIIH, 3aMEHBI
MIEpEMEHHON) NPHU PELICHUH TPUTOHOMETPUUECKUX YpaBHEHUM. Y MeHue
OTMEYATh HAa KPYT'e€ pelIeHUs MPOCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB

ApkcuHyc,
apKKOCHHYC,
ApKTaHI'€HC YHCIIa

O3HakoMJIeHHE ¢ IOHSITHEM OOpPaTHBIX TPUTOHOMETPUUYECKUX (PYHKIIUH.
W3yuenue onpeneneHuii apKkcuHyca, apkKOCHHYca, apKTaHI'€HCa YnCIa,
(dhopmynupoBaHHe UX, U300paKEHUE Ha MHUYHON OKPYXHOCTH, IPUMEHEHUE
IIPY PEIICHUH YPABHEHUN

®VYHKIINU, X CBOMCTBA U TPAGUKU

OyHKIWY.
ITonsarue o
HETIPEPBHIBHOCTH

byHKIIMN

O3HakoMJIEHUE C TIOHATHUEM MTEPEMEHHOM, TPUMEPAMH 3aBUCUMOCTEN MEXKITY
MepEeMEHHbBIMHU.

O3HakoMJIeHHE ¢ IOHSATHEM Ipaduka, onpeeeHue NPUHAIIEKHOCTH TOUKU
rpaduky dyakuun. Onpenenerue no Gopmyse mpocTeuiiel 3aBUCUMOCTH,
BHIa ee rpaduka. Beipaxkenue no Gpopmysne oHOU MepeMEeHHON Yepe3 Ipyrue.
O3HakoMJIEHHE C oTpeiesieHneM (pyHKITUHU, (GOPMYITUPOBAHHE €TO.
Haxoxpaenue obnactu onpeeseHus 1 001acTu 3HaYeHU yHKIUN

CpoiicTBa (yHKITUH.
I'padmyeckas unrep-
nperauud. [Tpumepsr
(YHKIIMOHAJIBHBIX 3a-
BUCHUMOCTEH B
pealIbHBIX MpoLeccax u
SIBIICHUSX

O3zHakomJIieHHEe ¢ TpruMepaMu GyHKIIMOHATIBHBIX 3aBUCMOCTEH B peabHbIX
nporneccax U3 CMEXHBIX TUCIUIUINH.

O3HakoMJIeHHE C JOKa3aTeJIbHBIMU PACCYXICHUSIMH HEKOTOPBIX CBOICTB
JUHEHHOH M KBaJpaTUIHOU (PYHKIMI, IPOBEICHUE UCCIICIOBAHMS JIMHEHHOM,
KYCOYHO-JTUHEHHOH, TpOOHO-TMHEHHON U KBAAPAaTUIHOW (PYHKITHH,
noctpoenue ux rpaduxos. [loctpoenne u urenue rpagukoB GyHKIIHIA.
UccnenoBanue GpyHKIUU.

CocraBnenue BUOB (PYHKIUH 1O TaHHOMY YCIIOBHUIO, PEIlICHUE 3a7a4 Ha
IKCTPEMYM.

Brinonnenue npeobpazoBanuii rpaduika GyHKIMH

OO6patHbie QyHKIIUU

W3zyuenune nonsamus obpammuoul (hyHkyuu, onpeneieHne BUIa U noCmpoeHue
epaghuxa oopammoil pyHKyuu, HaxoxHcoeHue ee 0OIACMU onpedesleHuUs U
obnacmu 3navenuti. [IpuMeHeHre CBOWCTB (GYHKIMH MPU UCCIEJOBAHUU
YpaBHEHMH U peIIeHUH 3a/1a4 Ha dKcTpeMyM. O3HaKOMIIEHHUE C IOHATHEM
CJI0KHOM (hyHKIIMU

Crenennsle, okasa-
TeJbHBIE, JTOTapUPMU-
4ECKUE U TPUTOHOME-
Tpudeckue QyHKIUH.
OOpatHble TPUTOHOME-
Tpudeckue QyHKIUU

Brruncnenue 3HaueHuit GyHKuui no 3HaueHuto aprymenrta. Onpenenenue
HOJIOXKEHUS TOUKH Ha TpaduKe 1Mo ee KOOpAUHATaM U Ha000poT.
Hcnonbs3oBaHue CBOMCTB (PYHKIMIA U1l CpaBHEHUS 3HAYSHU CTeTIeHeH n
J0rapugmoB.

[TocTtpoenue rpadMKoB CTENEHHBIX U Jorapupmuueckux GpyHkuil. Permenne
MOKa3aTeNbHBIX U JIOTapU(PMUUECKUX YPAaBHEHUI U HEPABEHCTB IO U3BECTHBIM
aIrOpUTMaM.
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O3HakoMIIEHHE C TIOHATHEM HETPEPHIBHON NMEPHOANYECKON (YHKIIHH,
(dopmynupoBaHUEe CBOWCTB CHHYCa U KOCHHYCA, TOCTPOEHHE UX TPAPHKOB.
O3HakoMJIEHHE C TIOHATHEM TapMOHHMYECKMX KOJeOaHM M NpHMepamu
rapMOHHUYECKHUX KOJIeOaHMI [UIsl ONTMCaHUS IPOIIECCOB B (DU3MKE U IPYTUX
00JIaCTSX 3HAHMUSL.

O3HakomiieHHE C TIOHSATHEM pa3pbIBHON  mepuoandeckoil  (yHKuuwm,
(dbopmynupoBaHHE CBONCTB TAHT€HCA U KOTAHT'€HCA, IIOCTPOCHUE UX IPa(UKOB.
[IpumeneHne cBOMCTB (DYHKIUH ISl CPABHEHUS 3HAUCHUIH TPUTOHOME-
TpUYECKUX (PYHKIUH, pelIeH s] TPUTOHOMETPUYECKUX YPaBHEHUH.
Ilocmpoenue epagurxoé oopamuvix mpuoOHOMempUu4ecKux GyHkyui u
onpeoenerue no papuKam ux ceoicms.

Brinonnenue npeodpazoBaHus rpapuKoB

TlocnenoBarenpHOCTH

O3HakoMJIEHHE C TIOHSITHEM YHUCIOBOM MOCIE0BATEILHOCTH, ClIOCO0aMH ee
3a/1aHMsl, BBIYMCIICHUSIMU €€ YWICHOB.

Os3naxomaeHue ¢ nouamuem npeoeia nocieoosamenvhocmu. O3HaKOMIIEHHE C
BBIYUCIICHUEM CYMMBI OECKOHEYHOTO YHCIIOBOTO PsiJia Ha TIPUMEPE
BBIYUCIICHUSI CyMMBbI O€CKOHEYHO YOBIBAIOIIEH T€OMETPUIECKOMN TIPOTPECCHH.
Pemenue 3a1ay Ha npumMeHeHHe (POPMYIIbI CyMMBI OECKOHEUHO YObIBarOIIEH
r€OMETPHYECKON MPOrpeCCUu

[IpounsBoHas u ee
MIPUMEHEHNE

O3HaKOMJICHHE C TIOHSTHEM TTPOU3BOTHOM.

Nzydenne n hopMympoBaHUE €€ MEXaHUISCKOTO H T€OMETPHYECKOTO CMBICTIA,
HU3YUYCHHUEC aJITOpHUTMA BBIYUCIICHUA HpOHSBO)IHOﬁ Ha IpUMEPE BEIYHCIICHUA
MTHOBEHHOM CKOPOCTH U YIJIOBOTO KO3 UIIMEHTa KacaTeIbHOM.

CocraBlieHHE ypaBHEHUS KacaTeJIbHOW B 00IIIEM BH/IC.

VYcBoenune npaBui AuddepeHITnpoBaHus, TaOIUIIBI TPOU3BOIHBIX
aMIeMEHTapHBIX QYHKIUH, TpUMEHeHne it tuddepeHupoBanus GyHKITUH,
COCTaBIICHUS YPaBHEHHsI KacaTeIbHOI.

N3yuenne Teopem o CBsI3U CBOMCTB (DYHKIIMH U TTPOU3BOAHOM, (DOPMYITHPOBKA
UX.

[IpoBenenue ¢ MOMOIIBIO MPOU3BOIHON Hccae10BaHUS HYHKIIMH, 3a1aHHOM
hopmyioi.

YcTaHoBIieHHE CBSI3U CBOMCTB (PYHKLMHU U IPOU3BOJHOM MO UX rpadukam.
[IpumeHeHue MPOU3BOIHOM I PEIICHHUS 3a/1a4 Ha HaX0sK/IeHue HanOoJIbIIero,
HaUMEHbBIIETO 3HAUCHUS U Ha HAX0XKACHHUE SKCTpeMyMa

[TepBooOpa3zHas u
UHTETpaj

O3HaKOMJICHHE C TIOHSATHEM WHTErpaia i epBOOOpa3HOM.

W3yuenue npaBuiia BBIYUCICHUS TIEPBOOOpa3HOii U TeopeMbl HproToHA—
JletiOHuLA.

Pemenue 3a1a4 Ha CBsI3b IEPBOOOPA3HOI U €€ MPOM3BOIHOM, BHIYUCICHUE
nepBOOOpa3HO 1715 JaHHOU PYHKIUU.

Pemienue 3a1a4y Ha MPUMEHEHHE HHTETPaa JUIsS BEIYUCICHHS (PU3NICCKIX
BEJIMYMH M IUIONIAEH

YPABHEHUMA 1 HEPABEHCTBA

YpaBHEHHUS U CUCTEMBI
YPaBHEHUH
HepasenctBa u
CUCTEMBI HEPABEHCTB C
JIBYMS [IEPEMEHHBIMU

O3HakoMIIeHHE C MTPOCTEUIIMMHU CBEJICHUSIMU O KOPHSX ajaredpanyecKkux
YPaBHEHUH, MOHATUSAMHU UCCIIEJOBAaHUS YPABHEHUN U CUCTEM YPABHEHUM.
N3yuyenue Teopuy paBHOCUIBHOCTH YPABHEHUN U €€ IPUMEHEHUS.
IToBTOpEHUE 3aNKCH PELICHUS CTaHAAPTHBIX YPaBHEHUMN, IPUEMOB
npeoOpa3oBaHus ypaBHEHHM Uil CBEICHUS K CTAaHAAPTHOMY YpaBHEHHUIO.
Peurenue pannoHanbHbIX, UPPALMOHAIBHBIX, [IOKa3aTEIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHUU U CUCTEM.

Hcnonbp3oBaHue CBOMCTB U TpauKoB (PYHKUMHN IS peleHus] ypaBHEHHIA.
IToBTOpEHNE OCHOBHBIX IPUEMOB PEILIECHUS CUCTEM.

Penienne ypaBHeHH ¢ NpUMEHEHHEM BCEX MPUEMOB (pasioxKeHUs Ha
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MHO>KUTEIH, BBEJICHUS HOBBIX HEM3BECTHBIX, MTOJICTAHOBKH, rpapuyeckoro
METO/1a).

Pemienune cucrem ypaBHEeHHI ¢ TPUMEHEHUEM PA3IMYHBIX CIIOCOOOB.
O3HakomIIeHHE ¢ OOIMMH BOIIPOCAMH PEIICHUS] HEPABEHCTB U UCIIOJIB30BAHNE
CBOMCTB ¥ rpauKoB QYHKIMI P pelIeHNH HepaBeHCTB. Pemenue
HEPaBEHCTB M CHCTEM HEPABEHCTB C MPHUMEHEHUEM PA3JIUIHBIX CIIOCOOOB.
[IpumeHeHre MaTeMaTUUYECKUX METOJIOB JUIsl pELIEHUs CO/IepKaTeIbHbIX 3a/1a4
U3 PA3IMYHBIX 00JIACTeN HAYKH M MPAKTHKH. VIHTepnpeTnpoBaHue pe3yabTaToB
C YUETOM PEaIbHBIX OrPAHUYEHUI

DJIEMEHTBI KOMBEMHATOPUKU, TEOPUM BEPOSITHOCTEN U CTATUCTUKU

OCHOBHBIE IOHATUA
KOMOMHATOPUKHU

N3yuenue npaBuia KOMOMHATOPUKYU U IPUMEHEHHE TP PELICHUN
KOMOMHATOPHBIX 3a/1a4.

Pemenne KOMOMHATOpPHBIX 3aJad METOJOM Iepebopa W 1O MpaBUIYy
YMHO>KEHUSI.

O3HaKkoMJIeHHE C TOHATUSIMH KOMOMHATOPUKU: PA3MEIIEHUSIMHU, COUETaHUAMH,
repecTaHOBKaMu M (popMysiaMu ISl UX BerunciaeHus. OObsicHeHHe U
npuMeHeHue (GopMyJ1 AJisl BBIYUCICHUS pa3MEelEeHH, TepecTaHOBOK 1
COYETAHM NPH PEIICHUM 3a]a4.

Oznakomienue ¢ 6uHoMoM HebroToHa u TpeyrosnbaukoM [ackans. Pemenue
MPaKTUYECKHX 3aJa4 C UCIOJIb30BaHUEM MOHSATUHN U TPaBUJI KOMOMHATOPUKHU

DIIEeMEHTBI TEOpUU

I/IsyquI/Ie KIIACCHUYCCKOr'0 OnpeaACJICHUA BEPOATHOCTH, CBOICTB BCPOATHOCTH,

BEPOSTHOCTEMN TEOPEMBI O CyMME BEPOATHOCTEH.
PaccmoTtpenne mpumepoB BEIUHCIEHUS BEPOSATHOCTEN. Pemenne 3a1a4d Ha
BBIYMCIICHUE BEPOSITHOCTEH COOBITUI

IIpencraBnenue O3HaKOMIIEHHE C IPEICTABICHUEM YUCIOBBIX JaHHBIX U X

JTAHHBIX (TAOJIUIIBI,
JTUarpaMMbl, TpaduKm)

XapaKTepUCTHKAMHU.
Pemenue npaktuyeckux 3agad Ha 0OpabOTKY YMCIIOBBIX JAHHBIX, BHIUM CICHUE
UX XapaKTePUCTHK

I'EOMETPHA

[IpsiMble U TIIOCKOCTH B
MIPOCTPAHCTBE

@opMynHpoOBKa U IPUBEACHUE JOKA3aTEIbCTB MPU3HAKOB B3AUMHOTO
PacroJIoKeHUs MPSIMBIX U TUIOCKOCTEH. Pacrio3naBanue Ha yepTexax u
MOJIETISIX Pa3IMYHBIX CIIy4aeB B3aUMHOTO PACMHOJIOKEHUS MPSIMBIX U
IUIOCKOCTEH, apryMeHTUPOBaHUE CBOUX CyxXIeHui. DopMynupoBaHue
oTpeJieNieHUH, MPU3HAKOB U CBOMCTB MapalIeNIbHBIX U MePHEeHANKYISIPHBIX
IUIOCKOCTEH, BYTPAHHBIX U JIMHEWHBIX YIJIOB.

BrinonHeHue nocTpoeHus YrioB MEX1y MPSIMBIMU, IPSIMOM U TIOCKOCTHIO,
MEX1y IIOCKOCTSAMH 0 ONMUCAHUIO U paClO3HABAaHHE UX HA MOJCIISX.
[IpumeHeHre MPU3HAKOB M CBOMCTB PACIIONIOKEHHS MPSMBIX U INIOCKOCTEH IpU
pellIeHnH 3a/ay.

N300paxkenne Ha pUCYHKaX U KOHCTPYUPOBAHUE HA MOJIEIISAX
NEPIICHIUKYISPOB ¥ HAKIIOHHBIX K MIIOCKOCTHU, IPSMBIX, apaUIeTbHBIX
IUTOCKOCTEH, YIII0OB MEXKIY NPSMOM U MIIOCKOCTBIO U 000CHOBaHUE
IIOCTPOCHUS.

Pemenue 3a1a4y Ha BBIYMCIIEHUE T€OMETPUYECKUX BeNUUMH. CIIMCBIBaHNE
paccTosiHUA OT TOYKH J0 MJIOCKOCTH, OT MPSIMOM 10 TNIOCKOCTHU, MEXTY
IUIOCKOCTSIMU, MEX/Ty CKPELIUBAIOIIUMUCS MPSMBIMH, MEX]Ty TIPOU3BOJIbHBIMU
¢urypamu B npoctpanctse. PopMyIUpOBaHUE U J0KA3bIBAHHE OCHOBHBIX
TEOPEM O PaCCTOSHUSAX (TEOPEM CYILIECTBOBAHNUS, CBOWCTBA).

N306pakenue Ha yepTexax U MOJIENISAX PACCTOSIHUSA U 000CHOBAaHHE CBOMX
cyxaeHui. OnpeneneHne u BBIYUCIECHUE PACCTOSIHUM B IIPOCTPAHCTBE.
[Tpumenenue GopMyn U TeOpeM IITAHUMETPUH VIS PEIICHUS 3a/1a4.
O3HakOMJIEHME C TOHATHEM MApaJUIEJBHOTO IPOEKTHUPOBAHUS U €ro
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cBoiictBaMu. Dopmynuposanue meopemvl O NAOWAOU  OPMOLOHANLHOU
npoeKyuU MHO20Y20IbHUKA.

[Tpumenenue Teopun 1151 000CHOBAHUS TTOCTPOCHUI M BEIYUCICHHH.
ApPryMeHTHpOBaHUE CBOUX CYKJIEHHUI O B3aMHOM PACIIOJI0KEHUU
MPOCTPAHCTBEHHBIX (pUTyp

MHororpaHHuku

OnucaHue U XapaKTEpPUCTUKA Pa3IMYHbIX BUJJOB MHOIOIPAHHUKOB,
IIEPEYHCIICHUE UX DJIEMEHTOB U CBOKCTB.

N3006pakeHne MHOTOTPaHHUKOB U BBITIOJIHEHHE IOCTPOCHHS Ha N300pasKEeHUSX
Y MOJEJIIX MHOTOI'PaHHHKOB.

Brruncnenue TMHENHBIX 3JIEMEHTOB U YIJI0B B IPOCTPAHCTBEHHBIX
KOH(HUTypanusx, apryMEHTHPOBAHUE CBOUX CYXKICHUH. XapaKTepUCTUKA U
N300pakeHUE CEUEHUS, paA36epmKU MHO202PAHHUKOS, BBIYMCICHHUE TUIOIaiel
ITIOBEPXHOCTEH.

[TocTpoenue nmpocrermmx ceueHui Kyoda, mpu3Msl, nupaMusl. [Ipumenenue
(hakTOB U CBEACHUN U3 MJIaHUMETPHH.

O3HakoMJIeHHE ¢ BUJJaMU CUMMETPHIl B IPOCTPAHCTBE, (POPMYIHpPOBaAHUE
OIIPENEICHUIN U CBOMCTB. XapaKTEPUCTUKA CHMMETPUH TEJl BPALLCHUS U
MHOTOTPaHHUKOB.

[IpuMeHeHne CBOMCTB CUMMETPHH NPU pelIeHnH 3aaa4. Mcnons3oBanue
MPUOOPETEHHBIX 3HAHUH /1711 UCCIIEOBAHUS U MOJICIIUPOBAHUS HECTOXKHBIX
3az1ad4.

N300pakeHne 0CHOBHBIX MHOTOI'PAaHHUKOB U BBIIIOJIHEHUE PUCYHKOB 110
YCIOBUSM 3a7a4

Tena 1 moBepXHOCTH
BpallleHUs

O3HakoMJIEHHE C BUJAMU TeJI BpalieHus, GOpMYyTUPOBaHUE X ONPEIACICHUN 1
CBOJCTB.

dopMyTHpOBaHKUE TEOPEM O CEUECHUH IIapa IMITIOCKOCTHIO U IIIOCKOCTH,
KacaTelbHOU K cdepe.

XapakTepucTuKa U H300pa)KeHUE TEJ BPAILICHUS, UX Pa3BEPTKU, CEUCHUSI.
Pemenue 3a1a4 Ha MOCTPOCHUE CEUEHUI, BBIYUCIICHUE IJINH, PACCTOSHUH,
yrioB, wiomazaei. [IpoBenenre qoka3aTellbHBIX PACCYKICHUHA MPU PEIICHUH
3a7ad4.

[IpuMeHeHre CBOMCTB CHMMETPHH TIPY PEIICHHUH 3a/1a4 Ha Tejla BPAIlCHHS,
KOMOWHAIIUIO TE.

N3o0paxeHne OCHOBHBIX KPYIJIBIX TEJ U BBHIIIOJIHEHUE PUCYHKA TI0 YCIOBHIO
3a1a49

H3mepenus B
r€OMETPUHU

O3HakoMJIeHHE ¢ IOHATHIMH IJIOMAAN U 00beMa, aKCHOMaMU U CBOWCTBAMU.
Pemenue 3a1ay Ha BBIYMCIICHUE TIOMIACH MIOCKUX QUTYDP ¢ IPUMEHEHHEM
COOTBETCTBYIOIIUX GPopMyn U (PAKTOB U3 MIIAHUMETPUU. V3ydeHue Teopem o
BBIUYHCIICHHUH 00bEMOB MPOCTPAHCTBEHHBIX TEJ, PEIICHHUE 3a/1a4 Ha
npuMeHeHue GopMyi BeuKciIeHUs 00beMoB. M3yuenue dhopmyn amns
BBIUHCIICHHS IIOMIAeH MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHHUS.
O3HaKOMJIEHHE ¢ METOJIOM BBIYMCIICHUS TUIOIIA U TIOBEPXHOCTH C(PEpHI.
Pemrenue 3aga4 Ha BEIYMCIICHUE TIOMIAI€H TOBEPXHOCTH MPOCTPAHCTBEHHBIX
TEJ

Koopaunats! u
BEKTOPBI

O3HaKOMJICHHE C TIOHITHEM BCKTOpA. I/I3yquHe HeKapTOBOﬁ CUCTCMBI
KOOpAUHAT B IPOCTPAHCTBE, IIOCTPOCHUC 10 3aJIaHHBIM KOOPANWHATAM TOYCK U
HHOCKOCTCI\/’I, HaxXO0KJACHUC KOOPAUHAT TOYCK. Haxoxnenue ypaBHeHPII’I
OKPY’XHOCTH, C(bepLI, ILIOCKOCTH. Brruncienue paCCTOSIHI/Iﬁ MCKIAY TOUYKAMHU.
I/I3y‘-ICHI/IC CBOMCTB BCKTOPHBIX BCIIMYNH, ITPABUJI PA3JIOKCHHA BEKTOPOB B
TPEXMCEPHOM IMPOCTPAHCTBEC, IPABUJI HAXOXKIACHUA KOOPANHAT BEKTOpPA B
IPpOCTPaHCTBEC, IIPABUJL JENCTBUH C BCKTOpaMH, 3alaHHbBIMU KOOpJAWHATAMU.
HpI/IMeHeHI/Ie TCOPHHU IIPU PCUHICHNUU 3a0aY Ha JIENCTBHUS C BCKTOPAMH.
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HCIT0JIb30BAHUECM BCKTOPOB

N3yuenue cKamsspHOTO IIPOU3BEIEHUS BEKTOPOB, BEKTOPHOTO YPaBHEHHUS
IIPSIMOM M IUIOCKOCTH. [IpuMeHeHne Teopru pyu peleHUH 3a/1a4 Ha ACUCTBUSA C
BEKTOPAMM, KOOPAUHATHBIA METOJ, IPUMEHEHHUE BEKTOPOB [UIsl BBIYACIICHUS
BEJIMYUH YIJIOB U paccTossHUNA. O3HaKOMIIEHHE C I0Ka3aTeIbCTBAMU TEOPEM
CTEPEOMETPUH O B3AMMHOM PACIIOJIOKEHUU IIPSMBIX U IJIOCKOCTEN €

8. YYHEBHO-METOJNYECKOE UMATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHME ITIPOI'PAMMBI YYEBHOH JUCIIUITJINHBI
OV .04 <MATEMATHKA)

Onucanue MaTepuaJbHO-TeXHUYeCKOH

OCyIIeCTBJICHHUsI 00Pa30BaTEILHOIO MpoIecca

0a3bl, Heo0X0 UM o hi ) £

/1

HaumenoBanue HOMeLHeHI/Iﬁ JJI IPOBCACHUA BCEX BUJI0B
y4eOHOMN MeATEIbHOCTH, PEIYCMOTPEHHOH yIeOHBIM [UIAHOM, B
TOM YHCIIC TIOMEIIEHUS ISl CAMOCTOSATEIbHON PaboThI, ¢
yKa3aHWEeM NepevyHsi OCHOBHOTO 000pYAI0BaHUsI, y4eOHO-
HATJIIIHBIX TOCOOWH M UCIONIB3yEeMOI0 IPOrPaMMHOIO
obecnieueHns

Anpec (MecTomnoNoKeHne) MOMEIeHUH JIs
MPOBE/ICHHSI BCEX BUJIOB YUE€OHOM JESTEIBHOCTH,
MPeyCMOTPEHHOH y4eOHBIM TUIAaHOM (B cilydae
peanuzanuu o0pa3zoBaTEIbHON MPOrpaMMBbI B
ceTeBoll (popMe NOMOITHUTENFHO YKa3bIBAETCS
HaMMEHOBAaHUE OPTaHHU3ALUH, C KOTOPOH 3aKITIoueH
JIOTOBOD)

Kabuner wmartemaTuku: yueOHas ayauTopus s
MIPOBEJICHUS 3aHATUIN BCEX BUIOB, B TOM UHUCIIE
TPYNIOBBIX ¥ WHIUBUIYAIbHBIX  KOHCYJbTAIlHi,
TEKYILEro KOHTPOJIS U MPOMEKYTOUHOM aTTeCcTallu
YyebHas mocka

PaGouee mecto npernoaaBarens

KommuiekT yuebHoi mebenu Ha 25 oOydarommxcs
YyeOHO-HarIAAHbBIE IT0COOUS

[TepeHOCHOI MyJIBTUMETUUHBIA KOMITJIEKT

Joctyn k “HPOPMAIOHHO-TEIEKOMMYHUKAIIMOHHOM
cetu «HTEepHET»

7-Zip GNU OTKpbITOE JHIEH3UOHHOE COTJIAlIeHHe
GNU General Public License. Office 365 Al
AKaI[eMI/I‘{eCKaH IIoAITMCKaA.

Adobe Acrobat Reader DC. OTKpbITO€ JIMIIEH3HOHHOE
cornamenue GNU General Public License
Internet Explorer. IlpenocraBnsercs B
Microsoft Azure Dev Tools for Teaching
Apache Open Office. Apache license 2.0 Google
Chrome BecmiatHoe mporpaMMHOe 0OecIiedeHHe.
VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint Security.

DnekTpoHHas OMOIHOTEeYHAs CUCTEMa KAKaIEMUSI».

paMKax

414042, r. ActpaxaHb,
yi1. MaructpanbHas, 18
Aynutopus Ne 311

[Tomerienne ast caMOCTOSITEbHOM pabOThI
Kommuiekt yue6HOM Mebenu Ha 25 oOydaromuxcs
Komnbroreps! — 3 .

414042, r. AcTtpaxaHb,
yi1. MarucrpanpHas, 18
Aynurtopus Ne 112
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Hoctyn k uHGOPMAITMOHHO-TEJICKOMMYHUKAITUOHHOM
cetu «MHTEpHET»

7-Zip GNU OTKpbITOE JUIIEH3UOHHOE COTJIAllIeHUEe
GNU General Public License. Office 365 Al
Axkajiemuueckas Mmoarnucka.

Adobe Acrobat Reader DC. OTkpbITOE JIMIIEH3HOHHOE
cornamenne GNU General Public License

Internet Explorer. IIpenocrasnsercs B pamkax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome BecriatHoe nmporpaMMHOE 0OecIieueHue.
VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint Security.
DneKkTpoHHas OMOIMOTEeUHasl CUCTEMa «AKaJIEMUS».

[Tomemnienue A1 caMOCTOSTENLHOM pabOThI 414042, r. AcTtpaxaHs,
Kommnekt yueOHo#1 mebenu Ha 25 oOyyaronuxcs yi. MarucrpanpHas, 18
Kommbrorepst — 2 mrT. Aynautopus Ne 308

JocTtyn kK nHGOPMAIIMOHHO-TEJIEKOMMYHUKAITMOHHON
cetu «MIHTEpHETY

7-Zip GNU OTKpbITOE JIMIIEH3NOHHOE COTJIAIIIEHUE
GNU General Public License. Office 365 Al
AxameMuueckas IOAIIMCKa.

3 | Adobe Acrobat Reader DC. OTkpbITOC JIUIIEH3NOHHOE
cornamenne GNU General Public License

Internet Explorer. TIpenocrasisieTcss B paMmKkax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome BecmatHoe nmporpaMMHOE 0OecIieueHue.
VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint Security.
BHGKTpOHHaH OuOIMOTEYHAs CUCTEMA <<AKa)IeMI/I}I».

9. PEKOMEHAYEMASA JIUTEPATYPA

st o0yuarommuxcst

a) OCHOBHas yueOHas IuTeparypa:

1. Amumos 1. A. u np. Marematuka: anreOpa U Hayajia MaTEMaTHIECKOTO aHATHN3a,
reoMmeTpusi. AnreOpa W Hayaila MaTeMaTHuecKkoro aHanmsa (0a30BBIA W YTITyOJICHHBIN
ypoBHH).10—11 xmaccer. — M., 2017,

2. Atanacsu JI. C., bByry3os B. @., Kagomnies C. b. u ap. MaTtemaTuka: anredpa u
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HayaJla MaTeMaThu4yeckoro ananausa. ['eomerpus. I'eomerpust (0a30BbIi U yriIyOJIeHHbBIN
ypoBHH). 10—11 xnaccel. — M., 2017.
3. Marematuka, I'puroppeB B.II., CalGypoa T.H.. 1-oe wu3ganue,2016r

DnekTp.Bepcus https://academia-moscow.ru/reader/?id=173664

4. Marematuka. bammakoB M.N..10-e wu3ganue.2015 r DOnextp. Bepcun

https://academia-moscow.ru/reader/?id=165141

0) IonoJHUTENbHAs yueOHas JuTepaTypa:

1. bammakoB M.M. Maremartuka: yuyeOHUK ISl CTYH. yUpexkaeHUU cpea. mnpod.
obOpazoBanus. — M., 2015.

2. bammakos M. WM. Martemaruka. COopHUK 3a7a4 PO UIHLHON HANPaBIEHHOCTHU:
yue0. mocodue Aist CTy. yupexaeHui cpe. mpod. oopazoanus. — M., 2015.

3. bammmakoB M.W. Maremartuka. 3ajaqyHuk: yued. mocobue st CTy. YUpPEKICHUM
cpen. npod. oopazoBanus. — M., 2015.

B) MepeyeHb yueOHO-METOIMYECKOTO 00ECTIeUeHUS :

1. YdueOHO-MeTOqUYECKOE MOCOOME IO BBIMOJHEHUIO MPAKTUYECKUX paboT To
yueOHort  gucnmmuimde OV .04  «Marematuka» 1o  mpodeccuu  CpeHero
npodeccruonansHoro oopazosanus 23.01.03 ApTomexaHUK

') MHTEPHET-PECYPCHI:

1. www.fcior.edu.ru (MudopmanmoHHbIe, TPEHUPOBOYHBIC H KOHTPOJIBHHBIC
MaTepuabl).
2. www.school-collection.edu.ru (Enunas KOJUJIEKIIAHN I (HPOBBIX

o0pa3oBaTeIbHBIX PECYPCOB).

Juis mpenoxasaresei

1. ®enepanbueblil 3ak0H 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoi
denepanum.

2. Ilpuka3 MunnctepcTBa obpazoBanust U Hayku PO ot 17.05.2012 Ne 413 «O6
YTBEPKICHUH (PeAepabHOTO TOCYAapCTBEHHOTO 00pa30BaTEILHOTO CTAHIAPTa CPEIHErO
(mostHOTO) 0011IET0 0OpPa30BAHMS Y.

3. [Ipuka3z MwunuctepctBa obpasoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O

BHeceHuu u3meHeHuit B [Ipuka3z MunucrepcTBa oOpa3oBanus u Hayku Poccuiickoit
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https://academia-moscow.ru/reader/?id=173664
https://academia-moscow.ru/reader/?id=165141
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/

®enepauun ot 17.05.2012 Ne 413 «*“O06 yTBepkaeHUH (PpenepaibHOro rocyJapcTBEHHOrO
00pa3oBaTeILHOTO CTaHapTa CpeAHEro (MOTHOr0) O0IIEro 00pa3oBaHUs ».

4. Tlucemo JlemapramMeHTa TroCyJapCTBEHHOM MOJMUTHKUA B c(depe NOATOTOBKH
pabouux kaapoB u 1O MunuctepcrBa oopazoBanust u Hayku P® ot 17.03.2015 Ne 06-
259 «PexomeHmanMM IO OpraHU3alMU TOJYyYEHUS CpeAHEero oOuiero oOpa3oBaHUs B
npenesax OCBOCHHMS 00pa30BaTENbHBIX MNPOrpPaMM CPEAHEro MPOQPECCHOHATBHOTO
oOpa3zoBaHus Ha ©0a3e OCHOBHOro oOHIEro o00pa3oBaHUs C Y4YeTOM TpeOOBaHUM
denepanbHbIX TOCYJapCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB U  MOJIy4aeMOU
npodeccuu UM CIenUanbHOCTU CPEAHEro NpodheCCUOHATBHOTO 00Pa30BaHUS».

5. IlpumepHnass ocHoOBHasi oOpa3oBaTelibHAas MporpaMma CpeaHero oOIIero
oOpa3zoBaHus, OJ00OpeHHas  peuieHueM  QeaepaibHOro  y4eOHO-METOIUYECKOro
o0beMHEeHUS 10 001IeMy 00pa3oBaHUIO (TPOTOKOJ OT 28 utoHs 2016r. No2/16-3)

6. bammakos M. 1. MaTtemartuka: KH. Jis perojiaBaresis: METo I, mocooue. — M.,
2014

7. bammakos M. U., Ilpiranos I1I.1. Metoandyeckoe nocodue s IMOATOTOBKH K

EI'D. — M., 2013.

11. OCOBEHHOCTHY OPTAHM3AIIMM OBYYEHUSA 11O YYEBHOM
JANCOUIIJIMHE JJ11 UTHBAJIMAOB U JINL C OTPAHNYEHHBIMHA
BO3MOXHOCTAMMU 310POBbSA

Jlist oOy4aromuxcst U3 Yuciia MHBAMOB U JIUI] C OTPAHUYCHHBIMH BO3MOYKHOCTSAMH
3I0pOBbSI HA OCHOBAaHWHW MHCHMEHHOTO 3asBJICHUS y4deOHas mucruiuinHa «MarteMaTukas»
peanu3yeTcss ¢ y4eTOM OCOOEHHOCTEH MCUXO(PU3UYECKOTO PA3BUTHSA, WHIAMBUIAYaITbHBIX

BO3MOXHOCTEH U COCTOSIHHS 3/JOPOBBSA (Jajiee — MHIUBUTYaTbHBIX OCOOCHHOCTEH ).

12. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOI

JUCHUITJIMHBI
Pe3yabTaThl 00yyeHHs Kpurepun oneHkun MeTtoabl OLIEHKH
B pe3ynbraTe 0cBOEHUS AUCIIUTIIHHBI Orerka «OTIHYHO»: OTBETHI HA Ornenka
00yJaronIuiics T0KEH 3HATh: MOCTaBJIEHHBIE BOIIPOCHI U3JIAral0TCA EITETLHOCTH
0 MaTeMaTUKe KaK YaCTH MHPOBOU | JJOTUYHO, TIOCJIEIOBATENILHO U HE oOyJaroiuxcs npu
KYJIBTYPBI U MECT€ MaTEMATHKHU B TpeOYIOT TOTOJHUTENBHBIX MOSICHEHUI. | BBIMIOJTHEHUH U
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COBPEMEHHOM UBMIIN3ALINH, ClIOcOo0ax
OTIMCAHUS SIBJICHUN peaIbHOTO MUpPA Ha
MaTeMaTHYECKOM SI3bIKE;

- 0 MaTeMaTUYECKUX MOHATHUIX KaK
BOKHEUIIIUX MATEMATUYECKUX MOJIEIISX,
MTO3BOJIAIOIINX OTTUCHIBATh M U3y4aTh
pa3HbI€ MPOIIECCHI U SBIICHUS;

- BO3MOKHOCTH aKCHOMATUYECKOTO
MMOCTPOCHUS MAaTEeMAaTHYECKUX TEOPHil;
- METO/IbI IOKA3aTeNIbCTB U
QITOPUTMOB PEILICHHUS, KaK UX
MIPUMEHSTh, POBOIUTH JIOKA3aTEIHHBIC
paccyXJeHHUs B X0/l peLIeHHs 33/1a4;

- MIPUEMBI PEIIEHUS PAIHOHATBHBIX
Y UPPAIMOHATILHBIX, TOKA3aTEIIbHBIX,
CTENEHHBIX, TPUTOHOMETPHUIECKUX
ypaBHEHUW U HEPABEHCTB, UX CUCTEM;

- KaK UCIOJIb30BaTh TOTOBBIE
KOMIIBIOTEPHBIEC MPOTPAMMBI, B TOM
YHUCJIe JIUIS TIOWCKA MTyTH PEIICHUs 1
WUTIOCTPALIMU PENICHUS YPaBHEHUN U
HEPaBEHCTB;

- 00 OCHOBHBIX ITOHATHSIX
MaTeMaTHYeCKOr0 aHAIN3a U UX
CBOMCTBAX, XapaKTEPU30BaTh
noBeicHne (QYHKIUH, UCTIOIb30BaTh
MOJIy4YE€HHBIEC 3HAHUS ISl OUCAHUS U
aHaJIM3a peabHbIX 3aBUCUMOCTEN;

- OCHOBHBI€ MMOHATHS O TUIOCKUX U
MIPOCTPAHCTBEHHBIX [€OMETPUUECKUX
¢burypax, uX OCHOBHBIX CBOICTBAX;

- reomeTpuyeckue GUrypbl Ha
YyepTexax, MOJICNSIX U B pealbHOM
MUpE; IPUMEHSTh U3yYCHHbIE CBOICTBA
reoMeTpuueckux Guryp u hopmyn s
pElIeHNs TeOMETPUUECKUX 3a/1a4 U
3a/1a4 ¢ MPAKTHUYECKUM COJIepKAHUEM;

- 0 TMpolieccax U SBICHHUSIX,
HMMEIOIIUX BEPOSITHOCTHBIN XapakTep,
CTAaTHUCTUYECKUX 3aKOHOMEPHOCTSIX B
pealbHOM MHPE, OCHOBHBIX MOHSATHUSAX
3JIEMEHTapHOU TEOPUH BEPOATHOCTEN;
HAaxOJIUTh U OLIEHUBATh BEPOSTHOCTH
HACTYIUICHHS COOBITUI B IPOCTEHIIINX
MPAKTUYECKUX CUTYaIUSIX U OCHOBHbIE
XapaKTEPUCTUKHU CIyYalHbIX BEJINYUH;
- HCIIOJIb30BATh TOTOBbBIE
KOMIBIOTEPHBIE MPOTPAMMBI IIPU
pelieHnu 3a1ay.

B pe3ynbpraTe 0cBOE€HUS AUCLUTIINHBI
oOyyJaronuiics 10JKeH yMeThb:
- CAMOCTOSTENBHO ONPEAETATH LENN

[ToJsiHO pacKpbIBatOTCS TPUUYUHHO-
CJIE/ICTBEHHBIE CBSI3H MEXK]LY
SIBJICHUSIMU U COOBITUSAMH. [lenaroTcs
000CHOBAHHBIC BHIBOJIBI.
JIeMOHCTPHPYIOTCS TITyOOKHE 3HAHHS
MaTEeMaTUKH, BIaJICHUE
MaTeMaTU4YEeCKUMHU TEPMUHAMH U
MOHSATUSMH.

Onenka «XopoIo»: OTBETHI Ha
MOCTaBJICHHBIE BOMPOCHI U3JIaraloTCs
CHUCTEMAaTHU3UPOBAHO U
noclneaoBarenabHo. Mcnonp3yroTes
OCHOBHBIE MAaTEeMAaTHYECKUE TIOHSTHS,
TEOPEMbI, aKCHOMBI, CBOMCTBA, HO B
HeJ0CcTaTOYHOM oObemMe. Marepuan
U3JIaraeTcsi yBEpeHHO.
JleMoHCTpHUpYy€ETCSl yMEHUE
aHAJIM3UPOBATh MaTepual, OJIHAKO He
BCE€ BBIBOJIbI HOCST
apryMEHTUPOBAHHBIA U TOKA3aTEIbHBIN
xapakrep. Mcnonb3yercs

MaTeéMaTu4deCcKasd TCPMUHOJIOTHA B PCUH.

OueHka «Y TOBJIETBOPUTEIIHHO:
JIOMTYCKAIOTCA HApYIIECHUS B
MTOCJIEIOBATEILHOCTH H3JI0KCHUS.
HMmeroTcs TOIIbKO OCHOBBI 3HAHHUH.
JIeMOHCTpHPYIOTCS] TOBEPXHOCTHBIE
3HaHUS BOIIPOCA, C TPYAOM PEIIatOTCs
KOHKpETHbIE 3a7aun. MiMeroTcs
3aTPYIHEHUS C BBIBOJAMHU.
Henocrarounoe Biamenue
MaTeMaTUYECKON TEPMUHOJIOTHUEH.
Ouenka «HeynoBneTBOpUTEIIbHOY:
Marepuain uznaraercs
HENOCIeI0BaTEILHO, COMBUMBO, HE
MPEJCTABIISIET OMPEACIICHHON CUCTEMBI
3HaHUH 110 nucouiuinie. He
MPOBOJUTCS aHaIU3. BhIBOIbI
OTCYTCTBYIOT. OTBETHI Ha
JIOTIOJTHUTEILHbBIEC BOIPOCHI
OoTCyTCTBYIOT. He3nanue
TEPMUHOJIOTHH.

3aIuTe
pe3yabTaTOB
MPAKTUYECKHUX,
71a00paTOPHBIX
3aHATHH,
BBITIOJTHEHUH
JIOMaIllHuX padoT,
ompoca,
pe3yJabTaTOB
BHEAYJUTOPHOU
CaMOCTOSITEIIbHOU
paboThI
oOyyJaronuxcs,
KOHTPOJIEHBIX
paboT u Ipyrux
BUJIOB TEKYIIIETO
KOHTPOJISL.

Onenka
JeATEIILHOCTH
00yyaromuxcs npu
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JEATETbHOCTH U COCTABIISATH IJIAHBI
JESITEILHOCTH; CAMOCTOSITEIbHO
OCYILECTBIISATh, KOHTPOJUPOBATh U
KOPPEKTHPOBATD ACATEIBHOCTD;
HCII0JIb30BATh BCE BO3MOXKHBIE PECYPCHI
JUI TOCTHUYKEHUS TIOCTaBJICHHBIX LieIel
U peaju3alii IUIaHOB AEATEIbHOCTH;
BBIOMPATH YCTICITHBIE CTPATETHH B
Pa3IMYHBIX CUTYAIHSIX;

- TPOJYKTHUBHO OOIIATHCS U
B3aMMO/ICHCTBOBATh B MPOLECCE
COBMECTHOH JICATEIIEHOCTH, YYUTHIBAThH
MO3UIIMH APYTUX YIaCTHUKOB
NesITeNbHOCTH, 3(()EKTUBHO pa3peliaTh
KOH(JIUKTHI;

- TIPOSIBJIATH TOTOBHOCTH H
CIIOCOOHOCTh K CAaMOCTOSITEIIbHOM
MH(}OPMALMOHHO-TIO3HABATENbHOM
NeSITeNIbHOCTH, BKIJIIOUasi yMEHUE
OPUEHTHUPOBATHCS B PA3TUMIHBIX
MCTOYHHUKAX WH()OPMAIUH, KPUTHIECKU
OIICHUBATh U MHTEPIPETHPOBATH
nH(pOpMaLIKIO, IOJTy4aeMYI0 U3
Pa3IMYHbBIX HCTOYHUKOB;

- OpraHU30BBIBATH CBOIO
MMO3HABATENbHYIO, Y4€OHO-
HCCIIEIOBATENIbCKYIO U TPOEKTHYIO
NeSITeNIbHOCTD,

- paspemiaTh IpoOIEeMbl U
CaMOCTOSITEIIbHO UCKaTh METO/IbI
pelIeHUs MPAKTUYECKUX 3a/a4,
MPUMEHSTH Pa3IN4HbIE METO/IbI
MO3HAHUS;

- SICHO, JIOTMYHO U TOYHO M3JIaraTh
CBOIO TOUKY 3pEHUs, UCIIOJIb30BATh
a/IeKBaTHbBIE SI3bIKOBBIE CPE/ICTBA;

- 0CO3HAaBaTh COBEpIIaeMbIE JICHCTBUS
U MBICTUTEINIbHBIE MTPOLIECCHI, UX
pe3yNnbTaThl U OCHOBAHUS, TPAHUIIBI
CBOEro 3HAHUS U HE3HAHUS,
OCYILIECTBIISTh TOCTAHOBKY HOBBIX
MO3HABATEIbHBIX 33724 U CPEJCTB JUIS
UX JOCTH)KEHUS;

- HWCKaTh ¥ MPUHUMATh PEIICHHUS,
MPOSIBIATH COOOPA3UTENBHOCTD U
UHTYHIIHIO, Pa3BUTOCTb
MPOCTPAHCTBEHHBIX MPE/ICTABIICHUIH;
CocOOHOCTh BOCIPUHUMATD KPacoTy U
TapMOHUIO MHpa.

BBITIOJTHEHUH U
3aIuTe
pe3yabTaTOB
MPAaKTUYECKUX
3aHATHH,
BBITIOJTHEHUH
JOManrHux pador,
ormpoca,
KOHTPOJIBHBIX
paboT u Ipyrux
BUJIOB TEKYIIIETO
KOHTPOJISL.
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PELIEH3U S
Ha pabo4yi0 mporpammy no yueGHOH muCUMIIMHe «MaTemaTkay CpeaHero
NpoQecCHOHaNbHOro 06pa3oBaHus 110 npogdeccun 23.01.03 ABTOMEXaHHK _

Bbmbmuelmylo hpenonasaresamu C.A.JlposnoBoit u A.I1.JlykoHuHoii.

Pabouas mporpamma paspaborana ua ocHose [IPUMEPHOH MNpOrpaMmbl
o0uieobpasoBaTenbHON  y4eBHOM AUCUMIIMHBI  «Marematukay s
NPOGECCHOHANBHBIX  06pa3oBaTeNbHBIX OpraHu3auuit PEKOMEH/I0BaHHOH
PefepanbHbIM OCYAaPCTBEHHBIM ABTOHOMHBIM yupexaenuem «PeaepanbHbiit
MHCTUTYT pasBUTHA oOpaszoBanusa» (OIAY «DUPO») B kauecrse NPUMEpHO
HPOTPaMMBl IUTA  peanu3aliy OCHOBHOH NpO(ecCHOHaNbHOH 06pa3oBaTeabHOIl
nporpammbl - CITO Ha Gase ocHoBHOro o6iero 00pa3oBaHus C MOTyYEeHHEM
cpeanero obuiero obpasoBanus npotokon Ne 3 or 21 mions 2015 B
PErHCTPaUMOHHbIH HOMep peuensuu 381 ot 23 mionst 2015 r. LAY «DUPOy.

[Tporpamma Brmouaer B cebs cremyrowue pasjensl:
[ToscHurensHas 3anucka
-Ob1was xapakTeprcTika yueGHON AUCLMMIHHB! «MaTeMaTHKay
-Mecto yueGHoit AncumunInKbl B yueGHOM mnane
-PesynbTaThl 0OCBOCHMSs YueGHOM AUCUMNAKHD]
-Conepxanue y4eOHON AHCLMIIHHD]
-Temaruueckoe mianuposanne
-XapaKTepHCTHKA OCHOBHBIX BUIOB Y4eGHOM AeSTeNbHOCTH CTYJAEHTOB
-Y4eGHO-MEeTOAHYECKOe U MATePHATBHO-TeXHHYECKOe obecrieueHne NporpamMmbl
Y4eOHON AUCUMIUIHHBI « Mamemamukay.

HanmenoBanue pas/ienoB AHCUMILTHHDL:

«Pa3pgen 1. Aunrebpa», «Pasaen 2. Hauana MaTeMaTH4ecKkoro aHanuzay, «Pasznaen 3.
KombuHatopuka, crarucrika u Teopus BeposTHOCTeH», «Pasnen 4. 'eomerpusy,
U3YJCHHE KOTOPBIX MO3BOJSET O0YHAIOLMMCS MOTYYHTh HEOGXOANMBIE 3HAHMUS
AJIS TIPOBE/ICHHS] MATEMaTHYECKUX PacyeToB.

HToroBelii KOHTPO/IL IPOBOAMTCS B BHAE HK3aMeEHA.

[MosicnuTenbhas 3anucka BIIOYaeT Les, 3a/1a4H4, KOTOpbIe COOTBETCTBYIOT
COACPHAHMIO M  METOJaM  MpEeANojiaraeMoil  JesTeNbHOCTH, yKa3sblBaeTcs
HA3HAYCHHE NPOrpamMMbl. YKaszaHbl TpeGOBaHUS K Pe3yNbTaTaM OCBOCHHS yueOHoI
AWUCLHIUIMHBI W ONpeleNieHbl B  COOTBETCTBHU ¢ TEOPETHYECKUMH U
NPaKTHYECKUMH [TyHKTAMH TPOrpamMMbl.

Conepxatenbhas 4acth paboyeii nporpamMmbl  pacKpbiBa€T OCHOBHbIE
Pasienbl, B KOTOPbIX O0O3HA4YeHbl TEeMbl 3aHATHH, OPHEHTHPOBaHHbIE Ha
NOJy4€HHE 3alIaHMPOBAHHOIO O0LIEro pesyinbTarta 06ydeHus. B TeMaTHYeCKOM
IUIaHE  yKasaHa MOC/Ie0BaTeNbHOCTh TEM, pacnpeleneHbl Yachl [0 TeMawm,
OTAC/IBHO BBIICICHbI 4aChl HA CAMOCTOATENbHYIO PabOTY 0BYYarONIHXCS.

Marepuan nporpammsi COOTBETCTBYET CneLUpHUKe MpPeAMeTa, a CIHUCOK
JIMTEpaTypBl - COACPKAHHMIO pabouel MporpaMmsi.

JauHas paGouas nporpamma MoxeT GbiTh PEKOMEHIOBaHa /Il U3YYEHMs

RIHB  «Maremarukay BMEPAR ST RN EROSH muwe AACY 1o

JI.A.YykaHosa
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