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Hacrosimas pabouast mporpamma ydyeOHOro mnpeamera «MartemaTuka

pa3paboTaHa Ha OCHOBE IPUMEPHOM MPOrpamMMBbl y4eOHOro MpeamMeTa
«MaremaTtuka» I8 TPOQPECCHOHAIBHBIX 00pa30BaTEIBHBIX OpTaHU3AINMN,
PEKOMEHOBAaHHOMN denepanibHbIM roCcyJ1IapCTBEHHBIM ABTOHOMHBIM

yupexaeHueM «®DenepanbHblii WHCTUTYT pa3BUTUA oOpasoBaHuss» (DPIAY
«®UPOy») B KkauecTBe MPUMEPHOW NPOrpaMMbl Ji pealn3alid OCHOBHOMU
npodeccronanbHoil 0OpazoBaTenbHOl mporpammbl CITIO Ha 6aze OCHOBHOTO
o01iero o0pa3oBaHuUs ¢ MOJYYCHUEM CPETHEro o0Iero oopazoBaHus (IIPOTOKOJI
Ne 3 ot 21 uronst 2015 roga) u 0OOPEHHOMN peIIeHUEM YIeOHO-METOANIECKOTO

oObeMHEHUs 10 00ImeMy oOpa3oBanuio (rmpotokos Ne 2/16-3 ot 28 wuroHA
2016r.)

Opranu3zaiusi-pa3paboT4uK - I'A TIOY JIO «CocHoBoOOpCKHUiA
MTOJTUTEXHIYECKUHN KOJIIEE

CocraButenu - 3anuBaxuna H. U., npenonaBaTens BbICIIEH

KBIM(PUKALIMOHHON KaTeropuu

Kucku O.H., npenonasatens BbICIIEH

KBaJIU(UKAIIMOHHOW KaTEropuu
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[TOACHUTEJIbHAA 3AIINCKA

[Iporpamma o6rmieoOpa3zoBaTebHOTO y4eOHOTO TpeameTa «MaTeMaTukay
nMpeaHa3HadeHa Il WM3yYeHHsS  MaTeMaTHKH B MPOQECCHOHATBHBIX
oOpazoBarenbHbix opranuzamusx CIIO, peanmusyoommx oOpa3oBaTeIbHYIO
IporpaMMy CpeJHEero oOIIero oOpa3oBaHHsA B MpeAesiax OCBOCHHSI OCHOBHOM
npodeccronanbHoil oopazoBatenbHON mporpammel CITIO (OITIOIT CITIO) na 6aze
OCHOBHOTO 00111eT0 00pa30BaHUsI IPHU MOATOTOBKE CHEIHATUCTOB CPEIHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero oOiero
oOpa3zoBaHusi, TPEABSIBISIEMBIX K CTPYKType, COJIEP)KaHUIO U pe3yJbTaTaM
OCBOCHHS yaeOHOTO npeameTa «MaTemaTiuka», B COOTBETCTBUH ¢ PexoMeHaarusamu
110 OpPTaHMU3AIMU TIOJIYYeHHS CPETHEro 0011Iero o0pa3oBaHus B Mpeeiax OCBOCHUS
00pa3oBaTeNbHBIX MPOTPaMM CpeIHEro MpodecCuoHATBLHOTrO 00pa3oBaHus Ha Oa3e
OCHOBHOro oOmero oOpa3oBaHuMs C y4eTOM TpeOOBaHUM  (peaepaabHbIX
rocyJapCTBEHHBIX 0Opa30BaTENIbHBIX CTAHAAPTOB M MOJIy4aeMou mpodeccun wiu
CIICHMAIBHOCTH  cpeaHero  npodeccuoHalbHOrO  oOpa3zoBaHus  (IIMCHMO
JlenaprameHTa rocy1apCTBEHHOM MOJMUTHKHU B cpepe MOATOTOBKH pabovynX KaJpoB
u JITTO Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Coneprxanue nmporpaMMbl «MaremaTrka» HalmpaBJIeHO Ha JOCTHKCHUE
CICIYIOIINX LeJIe:

* obOecneuenre chopMUPOBAHHOCTH MIPEACTABICHUNM O COITUATIBHBIX,
KYJbTYPHBIX U UCTOPUUYECKHUX (DAKTOpAX CTAHOBIICHUS MAaTEMATHKH;

* obOecneueHre chOpMUPOBAHHOCTH JIOTHICCKOTO, AITOPUTMHUICCKOTO H
MaTeMaTH4eCKOTO MBITIUICHHUS,

» oOecrnieuenue chOPMHUPOBAHHOCTH YMEHHUM MPUMEHSTh TIOJTy4YCHHbBIS

3HaHM:A IIPpU pCHICHUHU PA3JIMYHBIX 3a/1a4,



* obecrnieueHue CPOPMUPOBAHHOCTHU MIPEJICTABICHHUM O MATEMAaTHKE KaK
JacTH 00IIEUYENTI0BEUECKON KyIbTyphl, YHUBEPCAIbHOM SI3bIKE HAYKH,
MO3BOJIAIOIIEM ONUCHIBATh M U3y4aTh PEATIbHBIE MPOLIECCHI U SBJICHUSI.

B mporpammy BkIIIOUEHO cojepiKaHKE, HATIPaBIeHHOE Ha ((OPMUPOBAHUE
y 00y4aromuxcsi KOMIETEHIINM, HEOOXOANUMBIX JJI1 KAUeCTBEHHOTO OCBOCHUS
OIIOII CIIO Ha 6a3e 0CHOBHOIO 00111eT0 00pa30BaHUsl C OJTYYEHUEM CPETHETO
o011ero 06pa3oBaHus; MPOrPaMMBbI MOATOTOBKH KBATH(PHUIIMPOBAHHBIX pab0YNX U
CITy’KalllHX.

B paboueit nporpamme npeacraBieHa euHas Ta0IuIa XapaKTePUCTUKU
OCHOBHBIX BUJIOB YU€OHOU JEATENHOCTH 00Y4AIOIUXCS U (PYHKIIMOHAIBHO-
IpOOJIEMHBIX PE3YIbTATOB OCBOCHHUS yU€OHOTO MpeIMETa.

[Iporpamma yueOHOro mnpeaMera «MaTeMaThKay YTOUHSIET COJAEpKAHUE
y4eOHOro Mmarepuana, I0CJIEeI0BaTeIbHOCTh €ro HU3Y4EHHUs, paclpeleicHue
y4eOHBIX YacOB, YUUThIBas CIEUU(PHUKY TPOrpamMm MOATOTOBKM  CHELUAIMCTOB
CpEIHETO 3B€Ha, OCBauBaeMoM mpodeccut .

[IporpaMma MOXET HCIOJNB30BAThCS JPYTUMHU  IPO(EeCCUOHATBHBIMU
0o0pa3oBaTeNbHBIMU  OpraHM3alUsIMU,  pEaJU3yIoIUMMU  00pa30BaTEIbHYIO
IporpaMmy cpeHero oo1ero oopa3oBanus B rpejaenax ocBoenusi ocHoBHon OITOIT

CIIO na 6a3e ocHOBHOTO 00111er0 00pa30BaHUsI.



OBIIAA XAPAKTEPUCTUKA YUYHEBHOI'O ITPEJIMETA

Marematuka sBisieTcs  (pyHIaMeHTaldbHOM — 00IeoOpa3oBaTeIbHOM
JTUCIUIUIMHOW CO  CJIOKMUBIIMMCST YCTOWYMBBIM COACpKAHUEM M  OOIIMMU
TpeOOBAHUSIMH K TTOJATOTOBKE O0YYAIOITUXCS.

B npodeccronanbHbIXx 00pa3oBaTENbHBIX OPraHU3aAlMAX, PEaATU3YIOLIUX
o0Opa3oBaTeNbHyI0 TPOrpaMMy CpeIHEero oOIero oOpa3oBaHHUS B MpeaeIax
ocoenusi OIIOIT CIIO nHa Ga3ze OocHOBHOrO O0IIEro OOpa30BaHUSA, U3YyUCHUE
MaTeMaTUKd HWMEET CBOM OCOOCHHOCTH B 3aBUCHMOCTH OT MPOUs
npodeCCHOHATLHOTO 00pa30BaHUsI.

OTO BBIpaXKaeTcss B COJACPXKAHUU OOYYEHHUs, KOJMYECTBE YAaCOB,
BBIJICJIIEMBIX Ha M3YUYCHHUE OTACIIbHBIX TEM MPOTPAMMBbI, TIIyOMHE UX OCBOCHUS
oOydaronmumucsi, o0beMe M XapakTepe MPaKTHUECKUX 3aHATUH, BHJIAX
ayIUTOPHOM U BHEAYIUTOPHON CaMOCTOSTEIILHON PaOOTHI.

OOmue 1enu U3y4eHUsT MaTeMaTUKU TPAJUIUOHHO PEAIM3yIOTCS B
YETBIPEX HAMPABIICHUAX:

1) obiiee mpeacTaBieHre 00 UIEIX U METOJIaX MAaTEMATUKH;

2) UHTEIUIEKTyaJIbHOE PA3BUTHUE;

3) oBiajieHre HEOOXOUMBIMU KOHKPETHBIMH 3HAHUSIMU U YMEHUSIMU;

4) BocnUTaTEIHLHOE BO3/CHCTBUE.

Conepxanue ydeOHOro ImpeaMeTra pa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMHU COJICPKATEIHHBIMY JIMHUSIMH 00yUEHUS MaTeMaTHKE:

u anreOpanyeckas JIMHUS, BKJIIOYAIOIIAsl CUCTEMAaTU3allUI0 CBEICHUM O
YyUClIaxX; W3yYeHHE HOBBIX W O000O0IEHHE paHee W3YYEHHBIX OMeparuii
(BO3BEllCHWE B CTEIEHb, W3BJIICUCHHWE KOpHS, JiorapuMupoBaHue, CUHYC,
KOCHUHYC, TaHI€HC, KOTAHT€HC W OOpaTHbhIE K HUM); M3YYCHUE HOBBIX BHUJIOB
YHUCJIOBBIX BRIpAXKEHUHN U (hOPMYII; COBEPIICHCTBOBAHUE MPAKTUYECKUX HABBIKOB
U BBIUACITUTEIBHOW  KYJNbTYPBI, pACIIUPEHUE UM  COBEPIICHCTBOBAHUE
anreOpandeckoro ammapara, c(HOPMHUPOBAHHOIO B OCHOBHOM IIKOJE,  €ro
MIPpUMEHEHNE K PEIICHUIO0 MAaTEMAaTHISCKUX U TIPUKIIAIHBIX 3a/1a4;

* TEOpPETUKO-(PYHKITMOHAIbHAS JTMHUS, BKIIOYAIONIAs CHCTEMATH3alUI0 U
pacmpeHne CBeACHUN O (QYHKIHSIX, COBEPIICHCTBOBAHWE TpadudecKux
YMEHUH; 3HAKOMCTBO C OCHOBHBIMH HJCSIMH U METOJAMH MaTEMaTHYECKOTO
aHann3a B 0oObeMe, IMO3BOJIAIONIEM HCCIIENIOBATh JJIEMEHTApHBIE (YHKIIMHA |
permaTh TPOCTEHINME TeOMETPHUYECKUE, (PU3MUYECKHEe W JPYrue TPHKIaTHBIC
3a/1auu;



* JIMHUS YPAaBHEHUI M HEPABEHCTB, OCHOBAaHHAs HA TIOCTPOEHUU U
UCCIIeZIOBAaHMM MaTEMAaTHYECKUX MOJENEH, nepeceKkaronascs ¢ anredpandeckon
1 TEOPETUKO-(QYHKIMOHATIBHON JIMHUSMU U BKIIIOYAIOLIasl pa3BUTHE
Y COBEPIICHCTBOBAHUE TEXHUKHU ANreOpandeckux npeoopa3oBaHuii AJis
pelIeHNs] ypaBHEHUH, HEPABEHCTB U CUCTEM; (POpMHUpOBaHKE CIIOCOOHOCTH
CTPOMUTH U UCCIIE0BATh IPOCTEUIIINE MaTEMAaTHUECKHE MO IPU PELLICHUH
MPUKJIAAHBIX 33724, 33144 U3 CMEKHBIX U CIIEHIUAIbHBIX TUCUUILIINH;

* TEOMETPUYECKAs JIMHUS, BKIIIOYAIOIIAS HArJSAHBIE MPEACTaBICHUS O
MPOCTPAHCTBEHHBIX (Urypax W U3y4Y€HHE WX CBOICTB, (OPMUPOBAHHUE U
pa3BUTHE  TNPOCTPAHCTBEHHOIO  BOOOpa)K€HWs,  Pa3BUTHE  CIOCOOOB
reOMETPUUYECKUX W3MEPEHUM, KOOPJIMHATHOIO W BEKTOPHOTO METOAOB JIs
pelIeHUs MaTEMaTUYECKUX U IPUKIIAIHBIX 3a/1a4;

* CTOXacTHYeCKas JMHMS, OCHOBAHHAs Ha Pa3BUTHM KOMOMHATOPHBIX
YMEHUM, MPEACTABICHUN O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKpY>KaIOILIEr0 MUpA.

Pa3genbl (Tembl), BKJIIOYEHHBIE B COJEpkKAHUE Yy4eOHOTO IMpeaMeETa,
ABJISIFOTCS OOIIMMHU TSI BCEX Mpoduiieid mpodecCHOHaIbHOro 00pa3oBaHus U Npu
BceX o0beMax y4eOHOTrO BpEMEHHM HE3aBUCHMO OT TOTO, SBJISETCS JU yueOHas
aucuumimHa « MatemaTtukay 6a30BoW WM MPO(YUITBEHOM.

N3yuenune oO11eo0pa3zoBaTeibHOrO y4eOHOTO mpeamera «MaTteMaTthkay
3aBeplIaeTcs TMOABEACHHEM WTOTOB B  (QopMe »JK3aMeHa B  paMKax
MIPOMEKYTOUHOM aTTeCTallMyd OOYyYarolMXCs B MPOLIECCE OCBOECHUS OCHOBHOM
OITOII CTIO ¢ nosyuyeHreM CpeaHero oo1iero oopa3oBaHus.



MECTO YUYEBHOTI'O ITPEAMETA B YYEBHOM IIJIAHE

«MaremaTtuka»  sBISE€TCS  y4E€OHBIM  TPEIMETOM  00s3aTelbHOMN
npeaMmeTHol obnactu «Marematuka u uHpopmatukay PI'OC cpennero
o011ero oOpa3oBaHusI.

B npodeccronanbHbIX 00pa30BaTeIbHBIX OPTaHU3AIMSIX, PEATU3YIOIINX
o0Opa3oBaTeNpbHyI0 MPOTpaMMy CpeIHEro oOIiero odpazoBaHUs B Mpeesax
ocoenust OIIOIT CIIO na 6a3e OCHOBHOTO 001Iero o0pa3oBaHMs, y4COHBIN
npeamet «MaTeMaTuka» uzydaercsi B 0011eo0pa3oBaTeIbHOM IIUKIIE Y4eOHOTO
wiana OIIOIT CIIO na 6a3e 0CHOBHOrO 00I1Eero 00pa3oBaHUs C MOJyYEHUEM
cpeaHero oomero oopazoBaHusl.



PE3VJIbTATBEI OCBOEHUA YUEBHOTI'O IIPE/IMETA

OcBocHue COACPIKaHUA y‘I€6HOF0 npeamMeTa «MaremaTuka»
oOecrnieunBaeT JOCTHIKCHHC 06y‘{aI-0HlI/IMI/ICH CIICOYIOIIUX Pe3yibmamoe.

* JIUUHOCHIHbBIX.

—— c(OpPMHUPOBAHHOCTH MPEJCTABICHUNH O MAaTEMAaTHKE KaK YHHUBEPCATHLHOM
A3bIKE HAYKH, CPEJICTBE MOJCIMPOBAHUS SIBICHUM U MPOILIECCOB, UACIX U
METO/IaX MaTEMaTHKH;

—— [IOHMMaHWE€ 3HAYUMOCTH MATEMAaTUKU [UJIi HAYYHO-TEXHUYECKOTO
nporpecca, cHOPMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKEe Kak K YacTH
OOIIIEYeIOBEYECKON KYJIbTYPhl Y€pe3 3HAKOMCTBO C HMCTOPHEH pa3BUTHSA
MaTE€MAaTHKH, SBOJIIOIUEH MaTEeMaTUYECKUX HJICH;

—— pa3BUTHE JIOTUYECKOTO MBIILJICHUS, MPOCTPAHCTBEHHOTO BOOOpaKECHMUS,
QITOPUTMUYECKON KYJIbTYphl, KPUTHYHOCTH MBIIUICHUSI Ha YpPOBHE,
HEoOXoauMOM 1Jig  Oyayiied mnpodeccuoHanbHON JeATeNbHOCTH, IS
MPOJIOJKEHUS 00pa30BaHus M caMOOOPa30BaAHUS;

—— OBJIQJICHUE MATEeMATHUYECKUMU 3HAHUAMU U YMEHHUSIMHU, HEOOXOJUMBIMU B
MOBCEIHEBHON JKW3HU, IS OCBOCHHS CMEKHBIX €CTECTBEHHO-HAYUYHBIX
JUCUUIUIMH U AUCHUIUIMH TPOQPECCUOHATBLHOIO LHUKIA, JJIS MOJy4eHUs
oOpa3zoBaHus B 00JIaCTsIX, HE TPEOYIOUIUX YIIIYOJIE€HHON MaTeMaTHU4eCKOMN
MOATOTOBKH;

—— TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCJE
caMm000pa30BaHuI0, Ha MPOTSHKEHUH BCEH JKU3HU; CO3HATEIILHOE OTHOIIICHUE
K  HENPEphIBHOMY  OOpa30BaHHUIO  KaK  YCIOBHUIO  YCIICUIHOM
npodeCCHOHAILHON U OOIIECTBEHHON JICATEIbHOCTH,

—— TOTOBHOCTb U CHOCOOHOCTh K CaMOCTOSITEIbHOM TBOPYECKOM U
OTBETCTBEHHOU JESITEIHHOCTH;

—— TOTOBHOCTbH K KOJIJIEKTUBHOM paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMHU B
oOpa3zoBaTeabLHOM, OOIECTBEHHO MOJIE3HOM, y4eOHO-HCCIEeI0BaTEIbCKOM,
MPOCKTHOM U APYTUX BUAX JACATEIHHOCTH;

—— OTHONIIEHHE K MPOo(hEeCCHOHATBHON MESITEIbHOCTH KaK BO3MOYKHOCTHU
y4acTusi B PEIICHUH JUYHBIX, OONIECTBEHHBIX, TOCYJapCTBEHHBIX,
OOIIEHAITMOHABHBIX MPOOIIEM;



MemanpeomenH X

—— YMEHHE CaMOCTOATENBHO OINpPEACNATh LEIU EATEIbHOCTH U COCTaBISATh
TUIaHbI ACSTENBHOCTH; CAMOCTOSITENIBHO OCYIIECTBIISITh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATH JIEATEILHOCTh; UCIOJIb30BaTh BCE  BO3MOKHBIE PECYPCHI
JUISL JTIOCTUKEHUSI TIOCTaBJICHHBIX Ielel U peanu3anuy IJIaHOB
NesATEeIbHOCTH; BBIOUPATh YCIICIIHbBIE CTPATETMHU B PA3IMUHbBIX CUTYaIUsIX;

—— YMEHHME NPOAYKTUBHO OOIIATHCA M B3aMMOJCHCTBOBATH B MpoOIECCe
COBMECTHOM JESITENbHOCTH, YYWUTHIBATh MO3UIUH APYTUX YYACTHUKOB
JeSTeNbHOCTH, 3G (HEKTUBHO pa3peniaTb KOH(PIUKTHI;

—— BJIQJICHUE HABBIKAMU [103HABATEIBHOM, Y4EOHO-HCCIEIOBATEIbCKON U
MPOEKTHOM JEATEIBHOCTH, HABBIKAMU pa3pelieHus mpooieM; CHoCOOHOCTh
U TOTOBHOCTb K CaMOCTOSITEJIBHOMY IIOMCKY METOJOB  PEIICHHMS
IPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOOB [TO3HAHUS;

—— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATEIbHOW WHGOPMAIIMOHHO-
MO3HABATEJIbHOM JI€SATEIbHOCTH, BKJIOYas YMEHUE OPUEHTUPOBATHCS B
pPa3IMYHBIX HCTOYHMKAX HWHMOpPMAlUK, KPUTHYECKH OILIEHWBATh U
UHTEPHPETUPOBATh  MH(OpMALUIO, MOJYyYaeMyl M3  Pa3Iu4HbIX
UCTOYHHUKOB,;

—— BJIQJICHUE S3bIKOBBIMU CpPEJICTBAMHU: YMEHHE SCHO, JIOTUYHO U TOYHO
u3jaratb CBOIO TOYKY 3pEHMs, HCIOJIb30BaTh aJCKBATHBIE S3bIKOBBIC
CpEIICTBA;

—— BJIQJICHUE HAaBBIKAMM T[O3HABaTEIbHOU pedIeKCHUH KaK OCO3HaHUS
COBEPILIAEMBIX JEUCTBUI M MBICIUTENBHBIX NPOLECCOB, UX PE3YJIHTATOB U
OCHOBAHM, TPAaHUI] CBOErO 3HAHUA M HE3HAHHUS, HOBBIX IMO3HABATEIbHBIX
3a]a4 U CPEJICTB AJIsl UX JOCTUKECHMUS;

——  LEeJEYCTPEeMJIEHHOCTh B  IIOMCKaX W  TNPUHATUU  PEUICHUH,
CO00pa3UTENbHOCTh M MHTYUIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX
MPEICTABIICHUI; CTIOCOOHOCTh BOCIIPUHUMATD KPACOTy U TAPMOHHUIO MUPA;

npeoMemHuIX:

— c(OpPMHUPOBAHHOCTh MPEJCTABICHUNA O MaTEMAaTHKE KaK 4acTH MUPOBOM
KyJIbTYpPhl U MECT€ MAaTEMAaTUKH B COBPEMEHHOM ITMBUIIM3AIINH, CIIOCO0aX
ONMCAHUS ABJICHUMN PEATTbHOIO MUPA HA MAaTEMAaTUYECKOM SA3bIKE;

—— c(OPMHUPOBAHHOCTH TMPEJCTABIECHUNA O MATEeMATHUYECKUX MOHATHUAX Kak
BAKHEUIIINX MATEMaTUYECKUX MOJIEIISIX, IMO3BOJIIOIINX OIKUCHIBATh M
M3y4daThb pa3Hbl€ MPOLECCHl W SBJCHUS; MOHMMAaHUE BO3MOXKHOCTH
AKCMOMATHUYECKOT0 NMTOCTPOCHUSI MATEMATUUYECKUX TEOPHIA;

10



—— BJIQJICHHE METOJAMU JOKAa3aTeJIbCTB U AJITOPUTMOB PELICHUS, YMEHHE HX
IIPUMEHATH, NPOBOJUTH JOKA3aTEIbHBIE PACCYXKACHUS B XOJIE DPEIICHMS
3az1ay;

—— BIIQJICHHUE CTAHAAPTHBIMU PHUEMAMU PELIEHUS PALIHOHAIIBHBIX U
MppalOHAIbHBIX, [I0KA3aTEJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX
YPaBHEHHUM U HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAaHNE TOTOBBIX
KOMIIBIOTEPHBIX ITPOTPaMM, B TOM YHCJIE JJIsl TOMCKA IYTH PELIEHUS U
WUTIOCTPALIMY PELICHNUS] YPABHEHUI U HEPABEHCTB;

—  c(OPMHUPOBAHHOCTb  MPEACTABICHUN 00  OCHOBHBIX  MOHSTHSIX
MaTE€MaTU4YeCKOro aHalau3a M HX CBOMCTBaxX, BIJIAJCHUE YMEHHEM
XapaKTepu30BaTh TMOBeJACHHE (DYHKIMN, HCIOIB30BAHUE MOJIYYEHHBIX
3HAHUU JUIs1 OIMCAHUS U AaHAJIN3a PEATIbHBIX 3aBUCUMOCTEM;

—— BJIAJICHUE OCHOBHBIMH IIOHATHAMHU O IUIOCKMX W IPOCTPAHCTBEHHBIX
T€OMETPUYECKHUX (PUTYpax, UX OCHOBHBIX CBOMCTBAaxX; CpOPMUPOBAHHOCTH
YMEHHMsI pacliO3HaBaTh FT€OMETPUUECKHE (PUTYpBI HAa YEPTEXKAX, MOJCIISAX U B
peaslbHOM MUpPE; IPUMEHEHHUE N3YUEHHBIX CBOMCTB F€OMETPUUECKUX PUTYD
U GopMyJl JJis pellieHUs] TEOMETPUUYECKUX 3a7a4 U 3a7a4d ¢ IPaKTHYECKUM
COJIEp/KAaHHEM;

—— c()OpMUPOBAHHOCTH MPEACTABICHUI O Mpoleccax U SIBICHUIX, UMEIOIINX
BEPOSATHOCTHBIN XAPAKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTIX B PEATBHOM
MHpE, OCHOBHBIX ITOHATHSIX JIEMEHTAPHON TEOPUH BEPOATHOCTEW; YMEHUI
HaXOJMTb U OLIEHUBATh BEPOATHOCTH HACTYILJICHUS COOBITUI B MPOCTENUIINX
IIPAKTUYECKUX CUTyalUsX M OCHOBHBIE XapaKTEPUCTUKUA CIIy4alHbIX
BEJINYNH,;

—— BJIAJICHUE HABBIKAMM HCIIOJb30BAHUS FOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM
IIPU PEIICHUU 3a/1a4.
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TEMATHUYECKHWU ITIJTAH U COAEP)KAHUE YUEEHOT'O ITPEMETA

AyIMTOPHBbIE 3aHATHUS
Coaep:xanue 00yueHust

Koaun4vecTBO yacoB

Pa3BuTHe NoHATHS O YUCIe 10
KopHu, crenenu u norapudmsl 30
DneMeHTbl KOMOMHATOPUKU 11
[IpsiMbIe 1 MIIOCKOCTH B IPOCTPAHCTBE 15
KoopuHatel 1 BEKTOPBI 18
OCHOBBI TPUTOHOMETPHUH 38
@DyHKIUYU, UX CBOMCTBA U IpaPuKu 23
MHororpanHuKu 11
Tena u MOBEpXHOCTH BpaICHHUS 9
N3mepeHust B TEOMETPUH 12
DNeMEeHThI TEOPUU BEPOSTHOCTU. DIIEMEHTHI 15
MaTeMaTHYeCKON CTaTUCTUKU

Hauana matemaTnyeckoro aHajamn3a 48
YpaBHEHUS U HEPABEHCTBA 38
Koncynprauuu 6
[IpomexxyTouHas arrectanus B popMe dK3aMeHa 6
HTroro: 290
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COLEPXAHUE YUYEGHOI'O ITPEJIMETA

BBEJIEHUE

MareMatrka B HayKe, TEXHUKE, SKOHOMUKE, HH(G)OPMAITMOHHBIX TEXHOJIOTHIX
U TpaKTUYeCKOM nestenbHocTH. llenn u 3agaum W3ydeHHUs: MaTEeMaTUKU TMpU
ocBoennu npodeccuit CIIO u cneunansuocteit CITO.

AJITEBPA

Pa3BuTHe nNoHATHA O YUCIIE

Lenble u panmoHanbHble yucna. JedcTButenbHble yncna. [IpubmmkeHHbie
BBIYUCIICHUS.

KODHI/I, CTCIICHHU U J'IOFaDI/Id)MBI

Kopuu u crenenn. KopHu HaTtypanbHOM CTENEHHM U3 YKCIA U UX CBOMCTBA.
CreneHn ¢ panvMoOHaJIBHBIMM IOKa3aTensiMH, UX cBoiictBa. CreneHn c
JNEUCTBUTEIBHBIMU  TIOKa3aressiMu. (CBOMCTBA CTENEHUM C  JACHCTBUTEIBHBIM
nokazateneM. Jlorapudm. Jlorapupm uyucna. OcHOBHOE JiOrapupMUUYECKOE
TOXIECTBO. JlecsaTuHble U HaTypaybHbIe Jorapudmsl. [IpaBuna nerictBuit
¢ sorapudmamu. [lepexon k HoBomy ocHoBaHu10. [IpeoOpazoBanue
anredpandeckux BolpakeHuil. [IpeoOpa3oBanue panroHaIbHBIX,
MPPALMOHATIBHBIX CTEMEHHBIX, TOKA3aTEIbHBIX U JIOTApU(PMUUECKUX BBIPAKEHUH.

OCHOBBI TPUTOHOMETPUN

(OCHOBHBIE MTOHATUS

Pannannas mepa yrna. BpamarensHoe nBuxenue. CHHYC, KOCHHYC, TAHT€HC
Y KOTAaHI'€HC YnCIIa.

OCHOBHBIC TPUT'OHOMCTPHYCCKHUC TOXACCTBA

®opmynel  npuBeneHusd. Dopmyinbl  cinoxeHus. DPopmyibl  yABOCHUS
@opMyJIbl TOJIOBUHHOTO YTJIA.

[TpeoOpa3zoBanus IPOCTENUIINX TPUTOHOMETPUUECKUX BHIPAKECHUN

[IpeoOpazoBaHre CyMMbl TPUTOHOMETPUUYECKHUX (DYHKIMI B TPOU3BECHUE U
MPOU3BENCHUS B CyMMYy. BbIpakeHue TpPUTOHOMETPUYECKUX (QYHKIMHA yepes
TAHI'€HC ITOJIOBUHHOI'O ApTyMEHTA.
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TpuroHoMeTpruecKkre YpaBHEHUS] U HEPABEHCTBA
[Ipocrenimmue TPUTOHOMETPUYECKHUE YpPaBHCHMUS. [Ipocrerimmue

TPUTOHOMETpUUYECKHE HepaBeHCTBA. OOpaTHbIE TPUTOHOMETPUYECKHUE (DYHKIUU.
ApKCHUHYC, apKKOCHUHYC, apKTaHT€HC.

®YHKIIMH, UX CBOUCTBA U TPA®UKU

Oynkunn. O01acTh ONpeeeHHsI 1 MHOKECTBO 3HAUCHHMI; TpaduK QYHKITHH,
nmocTpoeHne rpadukoB (QyHKIUH, 3aJaHHBIX PA3IHYHBIMU criocoOamu. CBOMCTBa
¢yHkuu. MOHOTOHHOCTb, YETHOCTh, HEUYETHOCTD, OTPaHUYEHHOCTb,
nepuoANYHOCTh. [IpoMexyTku Bo3pacTaHus U yObIBaHUS,, HauOOJbIlIEe
U HaMMEHbIIIee 3HAaUECHUs, TOUKU SKCTpeMyMa. ['paduueckas MHTEprpeTanus.
[Tpumepbl PyHKIMOHANBHBIX 3aBUCUMOCTEN B peabHbIX MPOLIECCAX U SABJICHUSX.
Apudpmernueckue onepanuu Haa QyHKusaMu. CroxxHast GyHKUIUS (KOMITO3ULINS ).
[TonsiTrie 0 HEMPEPHIBHOCTU (HYHKITUH.

O6patubie pyHkiuu. O0IacTh ONPEACIICHUS U 00JaCTh 3HaUY€HUM 00OpaTHOM
¢ynxuuu. ['padux oOpaTHON PyHKIIMY.

CrerneHHbIE, IMOKAa3aTeJIbHbBIE, JIOTAapU(MHUUECKHE W TPUTOHOMETPUUYECKUE
dbvaKIMKU. OOpaTHBIE TPUTOHOMETPHUYECKHE (HDYHKIINH.
Omnpenenenus PyHKIIUMA, UX CBOWCTBA U TpaUKH.

[IpeoOpazoBanust  rpadukoB. IlapainenbHbli  TEPEHOC, CUMMETPUS
OTHOCHUTEILHO OCEW KOOPJIWHAT M CUMMETPHUS OTHOCHTEIIBHO Hadaja KOOpIWHAT,
CUMMETPHUSI OTHOCHUTEIBHO MPSAMOW Y = X, pacTsHKEHUE M CKATHE BJIOJIL OCEH
KOOpJIMHAT.

HAYAJTA MATEMATUYECKOI'O AHAJIM3A

IlocnenoBaTe ILHOCTH

Crioco0nI 3a/1aHMs U CBOMCTBA YHCJIOBBIX ITocneaoBareabHocTel. IlonsaTue o
npenene  mocienoBarenbHOCTH.  CylllecTBOBaHWME — Mpeaena  MOHOTOHHOM
OTpaHUYCHHOU mocnenoBarebHOCTH. CyMMHUpPOBAHHME TIOCJIEIOBATEIHHOCTEM.
beckoHneuHo yObIBatolias reoMeTpruyeckasi Iporpeccust U €€ CyMmma.

IIpousBogHas

[Tonsitue o mpow3BOAHOW (GYHKIUU, €€ TEOMETPUUYCCKUUA M (U3UUECKUI
CMBICII. YpaBHEHUE KacaTelbHOW K rpaduky (yskmuu. [IpousBogHble CyMMBI,
pPa3HOCTH, TPOU3BEACHUS, 4YacTHbC. [IpoM3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkuuid. [IpumeHnenrne nNpou3BOAHON K UCCIENOBaHUIO (QYHKUUNA U MOCTPOCHUIO
rpadukoB. [TpousBoanble 00paTHON GYHKIMK U KOMIIO3ULIUU (DYHKIIUH.
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[TpuMepbl WCHOJB30BAHUS MPOU3BOAHOM NJIs1 HAXOXKICHUS HAWITY4IIETO
pellleHrsl B MPUKIAAHBIX 3a7adax. BTopas mpousBoiHasi, €€ T€OMETPUYECKHA U
¢usndeckuit cMpica. HaxoxaeHne ckopocTH I poliecca, 3aJJaHHOTo (hopMysIon
U TpaduKOM.

HGDBOO6D8,3H8,$I N MHTCTpaJl

[IpruMmeHeHne OMNpEeNeNeHHOr0 HWHTerpaia sl HaXOXICHUS IUIOMIaau
KpuBoJIMHEeWHOW  Tpamenuu. Dopmymna  Herorona—IJleitonuna.  IIpumepsr
MPUMEHEHUS HHTErpaja B (U3UKE U TCOMETPHUH.

YPABHEHUA 1 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI YPABHEHUH

PaI_[I/IOHaJ'IBHBIe, HPppalMOHAJIBHBIC, ITOKA3aTCIIbHBIC U TPUTI'OHOMCTPUYICCKUC
YpaBHCHUA W CHCTCMBI. PaBHOCHIBHOCTD ypaBHeHHﬁ, HCPAaBCHCTB, CHCTCM.
OcCHOBHBIC IIPUEMBbI UX PCIICHHA (pa?,J'IO)KeHI/IC Ha MHOXUTCIHW, BBCACHHUEC HOBBIX
HCU3BCCTHBIX, ITIOACTAaHOBKA, rpa(bﬂqecm/lﬁ MGTOI[).

HepaBeHcTBa

PanmonanbHele, UppaliioOHaIbHBIC, IIOKA3AaTEIbHBIE  TPUTOHOMETPUYECKUE
HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PEILICHHUS.

Hcnons30Banne cBOUCTB U rpadUKOB HVHKIIMU OIPU PEHIEHUN YPABHEHUM

U HCPABCHCTB

Meron untepBainoB. M300pakenne Ha KOOPAUHATHOM MIOCKOCTH
MHOJKECTBA PEIICHUN YPABHEHUN U HEPABEHCTB C ABYMS [IEPEMEHHBIMU
U UX CHCTEM.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOITHOCTEH

DyIeMEHTHI KOMOWUHATOPUKHI

OcHOBHBIE TIOHATHS KOMOWHATOpPHKHM. 3aJaud Ha TOJCYET Yucia
pa3MeIeHuid, epecTaHOBOK, codeTaHuil. Pemenne 3amay Ha mepeGop BapuaHTOB.
®opmyna Ounoma Hprorona. CpoiicTBa OHWHOMHMHAIBHBIX KO3 (HUIIUESHTOB.
TpeyrosbHuk Ilackans.
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DJIEMEHTBI TEOPUH BEPOSTHOCTEH

CoObITHE, BEPOATHOCTh COOBITHS, CIOKEHHE U YMHOKEHHUE BEPOSTHOCTEH.
[TonsiTve 0 He3aBUCUMOCTH COOBITHN. /IlucKpeTHast cilydaliHas BEIMYMHA, 3aKOH €€
pacnpeneneHus. YUCIOBbIE XapaKTEPUCTUKHA JUCKPETHOU CIIy4alHOM BEJIMYWHBL.
[TonsiTrie 0 3aKOHE OOJBIITNX YHCEI.

DeMEHTEl MAaTEMATHYECKON CTATUCTUKH

[IpencraBnenre maHHBIX (TAOMUIBI, AUAarpamMMbl, rpaduKH), TEHEpaabHas
COBOKYITHOCTb, BBIOOpKA, cpefHee apudmeTnieckoe, meanana. [lonsarue o 3amagax
MaTEMaTUYECKON CTaTUCTUKHU. PellleHHe NpakTUYeCKUX 3aJad C MPUMEHEHUEM
BEPOSITHOCTHBIX METO/OB.

IT'EOMETPUA

IIpsAMBIE U INIOCKOCTH B IPOCTPAHCTBE
B3auMHoe pacronoxeHue ByX MNpsMbIX B mpocTpaHcTBe. [lapamiensHOCTh

npsaMon W IIockocTh. [lapamienbHOCTh TIOCKOCTEW. [lepneHAuKyIapHOCTh
pSIMOA U IUIOCKOCTH. [leprneHauKynsp ¥ HakJIOHHAs. YTOJ MEXAY NPSAMOU H
TTOCKOCTBIO. JIByrpaHHbIN YTOJL Yron MEXITY IJIOCKOCTSIMM.
[lepneHAUKYISIPHOCTD ABYX IJIOCKOCTEM.

['eoMeTpuueckue npeodpazoBaHus NPOCTPAHCTBA: HapaslIeIbHbIN EPEHOC,
CUMMETPHSI OTHOCUTENIBHO IJIOCKOCTH.

[TapannensHoe mpoekTupoBanue. [lmonaae OpTOroHaIbHON MPOCKINH.
N300pakeHre npoCcTpaHCTBEHHBIX (UTYP.

MHOrorpaHHUKH
Bepiunsl, pedpa, rpaHu MHOrorpaHHuka. Pa3septka. MHOrorpaHHbie yriibl.

Brinmyknbie MHOrorpanHuku. Teopema Oiinepa. IIpusma. Ilpsmasi u HakinoHHas
npusMa. [IpaBuiibHas npusma.

[Mapannenenunen. Ky0. [Tupamuna. [IpaBunbhHas nupamua. Y cedeHHas
NUPAMUIA.

Terparap. CummeTpun B KyOe, B mapajuiesienunese, B IpU3Me U MUpamMuje.
Ceuenus ky0a, IpU3Mbl U MIUPAMUJIBI.
[IpencraBienre O TpaBUIBHBIX MHOTOIpaHHUKaX (TeTpajdape, KyOe, OKTadiape,
JOJIEKa’Ipe U UKOCAdIPE).

16



Tena ¥ MOBEPXHOCTH BPAILICHUS

Humuuaap u koHyc. YcedeHHb KoHyc. OcHOBaHHE, BBICOTa, OOKOBas
MOBEPXHOCTh, OOpa3yromiasi, pas3Beprka. OceBble CEUEHUSI U  CEUCHUS,
napaJijiesibHble OCHOBAHHUIO.

Hap u chepa, ux ceuenus. KacarenpHas miockocTs k cdepe.

3mepenus B reoMeTpun

O6bem u ero uzmepenue. MarerpansHas hopmysa oobema.
dopMyibl 00beMa KyOa, MPsIMOYTOJIbHOTO MapajuieienuIea, MPU3Mbl, [IUJIAHIPA.
®opMynbl 00bemMa TuUpamMuAbl U KoHyca. Dopmyinbl IomAIM MOBEPXHOCTEH
HUWIMH]pa U KoHyca. Dopmysibl oObeMa 11apa U Iiomaan chephl.
[Tono6ue Ten. OTHOLICHUS TUIOIIAIEeH MOBEPXHOCTENH U 00HEMOB MOJOOHBIX — TEI.

KoopanHaTel ¥ BEKTOPEI

[IpsimoyrosibHas (IekapToBa) cucTeMa KOOpJAUMHAT B ITpocTpancTBe. Dopmyna
PACCTOSIHUSL MEXAY ABYMs TOUKaMH. Y paBHEHHSI CPEpbI, IIIOCKOCTH U MPSIMOIA.
Bektopel. Monyne Bektopa. PaBeHcTBO BekTOpoB. (CJ0KEHME BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3nokeHue BEKTOpa IO HAIPABICHUSM. YTOI
Mexay IByMsa Bekropamu. I[Ipoekuums Bexkropa Ha ock. KoopaumHatel BekTopa.
CkansipHO€ IpON3BEACHUE BEKTOPOB.

Hcrnonb3oBaHne KOOPAWMHAT W BEKTOPOB IIPU PELICHUM MAaTEMATHYECKHX U
MPUKJIAAHBIX 33]1a4.
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XAPAKTEPUCTHUKA OCHOBHBIX BHJIOB YUEBHOM JESATEJIBHOCTU
OBYUAIOHINXCA U ITPOBJIEMHO — ®YHKIIMOHAJIBHBIE
PE3VJIbTATBI OCBOEHUA YUEBHOTI'O IIPEIMETA

Conep:xxanue Oo0yyarommiicss HAyYHTCSA OO0yuaomuiics NOJYYHT
BO3MOKHOCTh HAYYUTbCS
BBeZ[eHI/Ie 3HAKOMUTECS C POJIBIO MAaTEMATHUKU B OsznaxkomieHuro C pOJibio mamemamurku 6

HayKe, TEXHUKE, DKOHOMHKE,
WH(GOPMAITMOHHBIX TEXHOJOTHIX U
MPAKTUYECKON JICATSILHOCTH, a TAKXKE C
LENSIMU U 331a9aMU U3yICHUS
MaTeMaTHKH [IPH OCBOCHUU npodeccuit
CIIO u cnenmansHoctei CITO

HayKe, mexHuKe, IKOHOMUKe,
UHPOPMAYUOHHBIX MEXHOIOSUAX U
NPAKMUYecKou 0esmeabHoCmu, ¢ Yeaamu u
3a0auamu uzy4eHus: Mamemamuxu
npu oceoeruu npogeccuii CI10 u
cneyuanvrocmeti CI10

Pa3Butrue noHsATHS
0 yucJje

OneprupoBaTh NOHATHSAMU: IIET0€ YHCIIO,

JIETMMOCTP YHCEIl, OOBIKHOBEHHAS APO0b,
JISCSTHUYHAs IPOOk, pallMOHAIEHOE YUCIIO,

MPHOIKEHHOE 3HAYCHNE YMCITa, TIPOIICHT.
Brimonxenuto apupmMeTnaeckux JerCTBHHA
HaJl YMCJIaMH, COYETasi yCTHBIE U

IMMCbMEHHBIC IPUEMBI; HAXOXKIACHUIO
HpI/I6J'II/I)KCHHLIX 3HAYCHUH BEINYUH 1

MOTPEIIHOCTEH BEIUUCIICHHH (a0COIIOTHON 1
OTHOCHUTENIbHON); CPAaBHEHHIO YHCIIOBBIX
BBIP)KEHUI; HAXOXKICHHUIO OIIUOOK B
npeoOpa3oBaHMAX U BBIYHCICHUSIX
(oTHOCHTCS KO BCeM ITyHKTaM IPOTpamMMmBbl).
B noeceouegnoui orcusnu u npu usyyeHuu
Opy2ux yueOHvlx nPpeoMemos:

BBITIOJIHATD BBIYUCJIICHHUS IPHU PCHICHUN

3aj]a4y MPaKTHYECKOTO XapaKTepa;
BBIMOJTHATH MPAKTUYECKUE PACUETHI C
UCIIOJIb30BAaHUEM MPH HEOOXOJUMOCTH
CIIpaBOYHBIX MAaTCPUATIOB U
BBIYUCITUTEIIBHBIX YCTPOUCTB; COOTHOCHTh
peabHbIC BETMYHHBI, XaPAKTCPUCTHKH
00BEKTOB OKPYKAIOIIETO MUPA C X

KOHKPETHBIMH YUCIIOBBIMU 3HAUEHUSAMU;
MCIIOJIb30BaTh METO/bI OKPYTJICHUS,
NPUOIVDKEHHS U IPUKHUIIKU TIPH PELLICHUN
MIPAKTHYECKUX 3a/1a4 [TOBCETHEBHOM XKU3HU.

C80000H0 onepuposamsv NOHAMUAMIUL:
yenoe Yucno, 0eIUMOCb Yucel,

00bIKHOBEHHAS OPOOb,
decamuunas 0podb, PAYUOHANILHOE YUCILO,

NPUOTIUIICEHHOE 3HAYEHUE YUCTA, NPOYEHMN.
Buvinoaname apugpmemuueckue oeticmsus

Hao quciamu, codvemas yCmHole U
NUCbMeHHble npuemaul, HAxoo0umo

NPUOIUIICEHHbIE SHAUEHUS BeUYUH U
nozpeutHocmetl 8bIMUCACHULL (AOCOTIOMHOU U
OMHOCUMENbHOUL), CPABHUBAMb YUCTIOBbIE
BbIPAIACEHUSL; HAXOOUMb OUUOKU

8 NPeobpa308aHUAX U GLIYUCTICHUAX
(omHocumcs Ko 8cem HYHKMAM Npo2pammbl).
B nosceonesnoti sicuznu u npu uzyyenuu

Opy2ux yueOHvIX NPEOMemos:

BBINONHAMb 0CUCMBUSL C YUCTOBBIMU OAHHBIMU
npu peweHuu 3a0a4 NPaKmuiecKo2o
Xapaxmepa u 3a0ay u3 pasiuyHuIx obracmetl
3HAHUL, UCNONb3YA NPU HEOOX0OUMOCMU
CNpasounvle Mamepuabl U 6bIHUCTUMENbHbLE
YCmpoucmea, oyenusams, CpagHUEams u
UCNONIL3068AMb NPU PEULeHUU NPAKMUYECKUX

3a0au 4UCI08ble 3HAUEHUsL PeaTbHbIX
BEIUUUH, KOHKPEMHbIe YUCTI08bIE
Xapakxmepucmuxu 00beKmos
OKpYHCaroue2o Mupa

KopHu, crenenu,
JIorapu(pmbl

O3HaKOMIIEHHUIO C TIOHATHEM: KOPHS N-i
CTETIeHH, CBOMCTBAMH PAINKAIOB 1
MIPaBUJIaMHU CPaBHEHHS KOPHEH.
DopMyIHPOBaATh ONpPEeSICHIS KOPHS H
CBOMCTB KOpHEH. Brruucnenuro u
CPAaBHEHHIO KOPHEH, BBITTOJIHEHUIO
MPUKHUIKY 3HAYEHUSI KOPHSL.
IIpeoOpa3oBaHUIO YHCIIOBBIX U OYKBEHHBIX
BBIPaXEHHUH, COJepKAIUX PaJUKaIbl.
Brimonnenuio pacyeros o GopMmynam,
COJZIepIKaINM PaIuKaIIbl,

18

O3HAKOMNIEHUIO C NOHAMUEM.:

KOpH3L N-Ul cmeneHu, C8oCMEamu paouxaios
U NPABUIAMU CPABHEHUSL KOPHEIL.
Dopmynupogams onpedenetusi KOpHs U
ceoticmes KopHell. Buluucienuio u cpagrenuro
KOpHell, 8bINOJIHEHUIO NPUKUOKU 3HAYCHUSL
kophs. I[Ipeobpazosanuio 4uciosuix u
OYKBEHHBIX BLIPANCEHULL, COOEPHCAUJUX
paouxanvl. Beinonnenuio paciemos no
dopmynam, cooeparcauwgum paouxansl,
ocywecmenss Heooxooumvie NOOCMAHOBKU U




OCYIIECTBIISISl HEOOXOIUMBIC TTOJICTAHOBKH U
npeoOpazoBanus. OnpenencHuIo
PaBHOCWJILHOCTHU BBIPAKEHUHN C
paaukaizamu. PemeHuto uppanroHagIbHbIX
ypaBHeHUH. O3HAKOMJICHHIO C TTIOHSITHEM
CTEIEHU C IeUCTBUTEIBHBIM MOKA3aTEIEeM.
Haxoxaenuro 3HaueHuil CTENEHN,
WCTIOJIB3YsI IPH HEOOXOTMMOCTH
WHCTPYMEHTAJIbHBIE CPEACTBA.
3anuceiBaTh KOpEHb N-i CTENEHU B BUJE
CTETIeHH C IPOOHBIM TIOKa3aTeIeM
Ha000poT. POPMYIHPOBATH CBOMCTBA
CTETEHEN. BEIYUCHATD CTENEHU C
palMOHAIBHBIM TIOKA3aTeJIeM, BBIIIOIHITh
MPUKUJKH 3HAYECHHUS CTEIIEHU, CPABHUBATh
crenenn. [IpeoOpa3oBbIBATh YUNCIIOBBIC U
OYKBCHHBIC BHIPOKEHUS, COJISPIKAIIIIX
CTEIEHU, IPUMEHSISI CBOMCTBA.

Pemiate nokaszaTenbHble YpaBHEHUS.
BrimonHsaTh mpeoOpa3oBaHus BIPaKEHHH,
puMeHeHue POPMYIL, CBSI3aHHBIX CO
CBOICTBaMH CTeTeHe! U Torapru(MoB.
Ornpenenars 006JacTH AOMYCTUMBIX
3HAYCHHI JIOTapU(hMUIESCKOTO BBIPAKCHUSI.
Pemats norapudmMudeckie ypaBHEHUS
O3HaKOMIICHHIO C MPUMEHEHUEM KOpPHEH U
CTereHe! PY BBIYUCICHUH CPEIHUX,
JIEJICHUH OTPE3KA B «30JI0TOM CEUCHU.
B nosceonesnoii srcuznu u npu uzyuenuu
Opy2ux yueOHvIX NPeoMemos.:

BBITIOJIHATH BBIYUCIICHUS TIPU PEIICHUN
3a/1a4 MPAKTUYECKOT0 XapaKTepa;
HaXOJUTh 3HAUEHUS CTEIICHEN, KOpHE,
Jorapu@MoB, UCTIONB3YS MPH
HEOOXOIMMOCTH HHCTPYMEHTATbHBIE
CpeicTBa.

npeobpazosanus. OnpedeneHuro
PABHOCUTBHOCIU 8bIPAICEHULL C PAOUKATAMU.
Pewenuro uppayuonanvnuvix

ypagrenuti. O3HAKOMAECHUIO

¢ NOHAMUEM CMeneHu ¢ 0eliCmEUmenbHbIM
nokazamenem. Haxooicoenuio 3nauenui
cmenetu, UCNONb3Ysl npu HeoOX00UMOCHU
UHCmMpyMenmanvbhbie cpeocmea. 3anucvléams
KOpeHb N-1i cmenenu 8 8ude CIMeneHu ¢
OpOOHBIM NOKA3aMenemM u Haobopom.
Dopmyauposams c8OUCMEA CHENeHell.
Buiuucnsimo cmenenu ¢ payuonanbHvim
noxkazamesnem, 8blNOAHAMb NPUKUOKU 3HAYEHUS
cmenetu, CpagHUBams CmeneHu.
IIpeobpazosvisams wuciosvle u OyKgeHHbie
BbIPADICEHUSL, COOEPICAUUX CENEHU,
npumenss ceovcmaa. Pewams noxazamenvuuie
ypasHenust. Bulnonnsims npeobpazosanust
BbIPAdICEH UL, NPUMEHeHUe HOopMYIL,
CBA3AHHBIX CO CEOUCMBAMU CMeneHell U
noeapughmos. Onpedensims obnacmu
OONYCIMUMBIX 3HAYEHUI TI02APUPDMULECKO20
svipadicerust. O3HAKOMACHUIO C NPUMEHeHUeM
KOpHell u cmeneHell npu 8bI4UCIeHUU
CpeOHUX, OelleHul OMpPe3Ka «3010MOM
ceueHuuy.

B nosceonesnoti scuznu u npu uzyyenuu
Opy2ux yueOHblX NPEeOMemos:

BbINOHAMb GbIMUCTICHUS. NPU PEUUEHUU

3a0a4 IPaKmuYecKo2o xapakxmepa,
HaxoO0ums 3Ha4eHus cmenemetl, KOpHel,
J102apuUpMo8, UCHOTL3YS NPU
He0OX00UMOCU UHCIMPYMEHMATbHbIE
cpeocmaa.

DJIeMeHThI
KOMOMHATOPHKH,
Teopuu
BEPOATHOCTEH U
MaTeMaTH4ecKoi
CTATUCTHKHU

OneprupoBaTh NOHATUAMHU:

KOHEYHOE MHOXKECTBO, JJIEMEHT
MHOJKECTBA, TOJIMHOKECTBO, IIEPECCUECHUE
1 00beINHEHHE MHOXKECTB. YTBEPKICHHE,
OTpHIIAHHUE YTBEP>KJICHUS, UICTUHHBIE U
JoXHBIe yTBepkIeHus. [IpaBuiam
KOMOWHATOPUKHU U IPUMEHSATh

UX IPYU pelIeHNH KOMOMHATOPHBIX 3a/1a4.
Pemrate KOMOMHATOPHBIE 331241 METOIOM

nepedopa u o MPaBUITy YMHOMXKCHHSL.
OneprpoBaTh NOHATHUIMHI
KOMOHMHATOPUKH: Pa3MELICHUs, COUCTaHHs,
HepeCTaHOBKH M (HOPMYJIaMH TS KX

BbIuncieHus. OOBACHATh U IPUMEHSTh

(hOpMYJTBI JUTS BEIYUCIICHUS Pa3MEIEHUH,
MEPECTAaHOBOK U COUETAHUN MTPU PEUICHUU
3anad. Mcnonmp3oBath OmHOM HbrOoTOHA M

TpeyroibHuk [Tackans. Pemath
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Onepuposams nOHAMUAMU:

KOHeUHoe MHOMCECHB0, dNeMeHM

MHOJIcecmaa, nepeceuerue u 00veouHeHue
MHOJCECmB. YmeepicoeHe, Ompuyanue
VMEepIHCOeHUsl, UCMUHHbLE U JIONHCHbIE
ymeepoicoenus. [lpasunam komoOUHamopuxu u
NPUMEHSIMb UX NPU peueHUU KOMOUHAMOPHBIX
3a0ay. Pewams xombunamopHule 3adauu
Memooom nepebopa u nO NPABUILY YMHONCEHUS.

Onepuposame nowamuamu
KOMOUHAMOPUKU. pa3MeWujeHUsl, COYemanus,
nepecmanosKu u hopmyaramu O ux
svryucnenuss. O0vACHAMb U NPUMEHAMb

Gopmynsl 015 LIYUCIEHUS pA3MEWEHUT,
nepecmano8ox U COUemanutl npu peuenuu
3a0au. Hcnoavsosame ounom Hetomona u
mpeyzonvHuk Ilackans. Pewamo

npakmudeckue 3a0a4u ¢ UCROTIb30BAHUECM




MpaKTHYECKHE 331a9H C UCIOIB30BaHUEM
MOHATHHN M MPaBIWJI KOMOMHATOPUKHU
N3y4eHnto KIIacCHIecKoro OnpeesieHus
BEPOSATHOCTH, CBONCTB BEPOSITHOCTH,
TEOPEMBI O CyMME BEPOSITHOCTEN.
PaccMoTpenuo npumMepoB BEIYUCIEHUS
BEpOSTHOCTEU. Penienuto 3aad Ha
BBEIYHICIICHHE BEPOSTHOCTEH COOBITHI

O3HaKOMIICHHIO C IIpEACTaBJICHUEM

YHCJIOBBIX TaHHBIX U UX XapaKTCPUCTUKAMMU.

PerreHnio MpakTHYECKHUX 337134 Ha
00pabOTKy YHCIIOBBIX JTAHHBIX,
BBIYHCIICHHUIO UX XapPAKTEPUCTHK.

B nosceoneenoi srcusnu u npu uzyyenuu
Opyaux npeomemos:

HCIIOJIb30BaTh YHCIOBBIC MHOXKECTBA

JUTSL OTIMCAHUSI PEATbHBIX MPOIIECCOB

1 SIBIICHHH; TIPOBOANTE JIOTHUECKHUE
PaCCY)KICHUS B CUTYAIIUAX TTOBCETHEBHOM
JKM3HU,IIPU PEIICHUH 33124 U3 IPYTHX
MPEMETOB; OIICHUBATh U CPABHUBATH B
HPOCTHIX CIAyYasix BEPOSTHOCTH COOBITHIT B
peanbHOM KU3HH, YUTATh, COMIOCTABIIATH,
CPaBHHUBATb, HHTEPIIPETUPOBATE B MIPOCTHIX
Clly4asix peayibHble JaHHbIE,
NPE/ICTaBICHHbIC B BUIE TAOJIHIL,

auarpamm, rpauKos.

HOHAMULL U NPABUTL KOMOUHAMOPUKU
H3yuenuro knaccuueckozo onpedenenus
6EPOSIMHOCMU, CEOUCME BEPOSMHOCHIU,
meopemul 0 CyMme 8epOsmHOCHE.
Paccmompenuro npumepos gviuucnenus
seposamuocmei. Pewenuio 3a0au na
8bIUUCTICHUE 8ePOAMHOCTEN COObIMULL
O3HaxomieHuto ¢ npedcmasieHuem
YUCTOBBIX OAHHBIX U UX XAPAKMEPUCTHUKAMU.
Pewenuro npaxmuueckux 3aday na
00pabomKy 4UCNIO8bIX OAHHBIX, BbIYUCTEHUIO UX
Xapaxmepucmux.

B nosceonesnoui scuznu u npu uzyuenuu
Opy2ux npeomemos:

UCTIOTB3068AMNb YUCTOBble MHONCECMBA OISl
ONUCAHUSL PeATIbHBIX NPOYECCO8 U S6NEHULL
nPOBOOUMb OOKA3ZAMENbHBLE PACCYHCOEHUS
6 CUMyayusix nOGCeOHEGHOU JHCU3HU,

npu peuleHul 3a0ay u3 Opyeux npeomemos;
BLIYUCTIAMD UTU OYEHUBAMb 6ePOSIMHOCIU
CcOOLIMULL 8 PeANbHOU JCUZHU, 8bIOUPAMD
noOXo0sauue Memoovl NPeodCcmasieHus u
00pabomKu OAHHBIX, YMemb Peulams
HeCI0JCHble 3a0aUU Ha NPUMeHeHUe 3aKOHA
OOMLUUX YUCEN 8 COYUONO2UU, CIPAXOBAHUU,
30pasooxparenu, obecneverHuu

beszonacrocmiu 6 Hp€36blqaﬁHblx cumyayusix

OCHOBBI
TPUTOHOMETPUH

N306paskeHnIo yriioB BpaIieHus Ha
OKPYKHOCTH, COOTHECCHHUIO BEJTUUNHBI
yIia ¢ ero pactoioKeHHeM; IPUMEHEHHIO
OCHOBHBIX TPUTOHOMETPUYECKUX TOXKICCTB
JUTSL BBIYMCTICHUS 3HAUCHUH
TPUTOHOMETPUYECKUX (HYHKIIU 1O OHOU
U3 HUX; U3YYCHUIO OCHOBHBIX (hOpMYIT
TPUTOHOMETPUH: (HOPMYIIBI CIOKEHUS,

YABOEHUS, TPe00pPa30BaHuUs CYMMBI

TPUTOHOMETPUIECKHUX (PYHKIHNN B
IIPOU3BEECHUE U IPOU3BEJICHUS B CyMMY U
IIPUMEHEHUE TIPU BBIYMCICHUN 3HAYEHUS

TPUTOHOMETPUYIECKOTO BHIPAXKEHUS U
YIPOLICHUS €ro; PELICHUIO 10 GopMyIaM U
TPUTOHOMETPUIECKOMY KpPYTy MPOCTEHIINX
TPUTOHOMETPUYECKUX YPaBHEHHH;
NPUMEHEHUIO OOLINX METOJI0B PELICHUS

ypaBHEHUI (MIpUBEICHNE K THHEHHOMY,
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Onepuposame noHAMUAMU: ONpedenenus
MPUSOHOMEMPUUECKUX DYHKYULL
MPULOHOMEMPULECKUX MOXHCOeCmE OJiA
BbIYUCTCHUS 3HAYEHUL MPUSOHOMEMPUIECKUX
@yHKYULL O OOHOU U3 HUX, U3YUEHUIO
OCHOBHBIX (POPMYTI MPUCOHOMEMPUU.
dopmynvl cnodcenus, yosoeHus,
npeoopaso6aHius CymMmbl

MPUSOHOMEMPUYECKUX DYHKYUIL 8

npouzeederue u npou3se0eHuUs: 8 CyMmy U
npuMeHeHue npu Gbl4UCIeHUY 3HAYEHUS
MPULOHOMEMPULECKO20 BbIPANCEHUS U

VApOWeHUs e20, peuweHuIo no gopmyiam u
MPUSOHOMEMPUHECKOMY KPY2Y
npOCMeEUUUx mpuUeoHOMempuiecKux
VPaGHeHUll, NPUMEHEHUIO 0OUWUX

Memo008 peuleHus ypasHeHull

(npusederue K TUHELHOMY, KBAOPAMHOMY,




KBa/IPaTHOMY, METO/y Pa3JIOKCHHUS Ha
KBaJIpaTHOMY, METOJy Pa3JIOKEHHUS Ha
MHOXKHTEJH, 3aMEHbI IEPEMEHHOMN ) TIPH
pelIeHUH TPUTOHOMETPHUYECKHUX
ypaBHEHUH; YMEHHIO OTMEUYaTh Ha Kpyre
pelieHus POCTEHIITHX
TPUTOHOMETPHUUECKHUX HEPABCHCTB,
O3HAKOMJICHHIO C TTOHSTHEM OOpPaTHBIX
TPUTOHOMETPUUCCKUX DYHKIIHI; H3YUCHUIO
ompeeNieHuii apKCUHyca, apKKOCHHYCa,
apKTaHT€HCA YMCIIa; H300PAKCHHUIO Ha
eIMHUYHON OKPYKHOCTH; IPUMEHEHHIO
MIPY PEIICHUH ypaBHEHHUH.

B nosceonesnoii srcuznu u npu uzyyenuu
Opyeux npeomemoas:
HCIIOJIb30BaTh OCHOBHBIC TIOHSTHS

TPUTOHOMETPHHU ISl ONMCAHUS PEATIbHBIX
MPOLECCOB U SIBICHUM.

MemoOy pa3nodCeHUs Ha MHOXMCUmMeN,
MemoOy pa3nodCeHUs Ha MHOXMCUmMeu,
3AMeHbl nepeMeHHOl) npu peueHuu
MPULOHOMEMPUYECKUX YPAGHEHUL, YMEHUIO
ommeyams Ha Kpyz2e peueHus: npoCmeuuux
MPULOHOMEMPUUECKUX HEPABEHCMS;
O3HAKOMIEHUIO C NOHIMUEM 0OPAMHBIX
MPULOHOMEMPUYECKUX (DYHKYUL, U3YUEHUIO
onpeoeieHull ApKCUHYCa, apKKOCUHycd,
ApKMAaH2eHca Yucia, u300paxceHuro Ha
€OUHUYHOU OKPYIHCHOCIU, NPUMEHEHUIO
npu peuwieHuly ypasHeHuii.

B nosceonesnoui socuznu u npu uzyuenuu
Opyaux npeomMemos: UCHOIb308aMb
OCHOBHbIe NOHAMUSA MPUSOHOMEMPUU

07151 ONUCAHUSL PealbHblx npoyeccos u SG/IEeHUIL.

DyHKIUH,
HX CBOHCTBA
u rpapuku

OmnepupoBath MOHATHUSIMHU:

[IEPEMEHHOM, IPUMEPAMU 3aBUCUMOCTEN
MEX]y IepeMEeHHBIMU. TpaduKa,
MPUHAATICKHOCTH TOUYKH IrpaduKy QyHKINH,
OIIPEICIICHHIO 110 POopMyJIe MPOoCTeHIeH
3aBHCHMOCTH, BUJA €€ TpaduKa;
BBIPXEHUIO 110 OpMYyIIe OTHOU
NepeMEHHOH Yepe3 Ipyrue; 03HAaKOMIICHHIO
C ompe/ereHueM (yHKINH; HAXOXKICHUIO
00J1acTH OnpeieICHHUs U 00JIACTH 3HAUYCHUH
(YHKIINY; 03HAKOMIICHUIO C IPUMEpaMU
(YHKIIMOHAIBHBIX 3aBUCUMOCTEN B
peanbHBIX TPOIIECCax U3 CMEKHBIX
JVCIIUTUTUH; TOCTPOCHUIO ¥ YTEHHIO
rpadukoB (YHKIIHIA;, HCCIEJOBAHH O
(YHKIHMY; BBITOIHEHHUIO IPEOOpa30BaHUM
rpaduka GpyHKINH; N3y4eHUIO TOHATUS
oOpatHOl (pyHKIMH, ONIPE/ICIICHHIO BH/IA

Y TIOCTPOEHUIO rpadrka 00paTHON

(hyHKIMH,HAXOKIECHUIO €€ 007IacTi

orpenesieHus U 00JacTH 3HaYCHU .
MPUMEHEHHUIO CBOMCTB (DYHKLHUH IpH
HCCIIEIOBAHUN YPaBHEHUN U pELIEHUH
3aJ1a4 Ha SKCTPEMYM; 03HAKOMJICHHIO C
MIOHSTHEM CJIOKHOHN (PYHKIINH; BEIYUCICHUIO
3Ha4YeHUI QyHKIMN TI0 3HAYCHHIO

apryMeHTa; OIPEe/IEIEHUI0 TIOJIOKEHUS
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Onepuposamv ROHAMUSIMU:

3a6UCUMOCIb BETUYUH, (DYHKYUSL, apSyMeHm

U 3HaueHue QyHKYuU, obracms onpeoeneHus u
MHOACECMBO 3HAYEHULl YyHKYUU, 2papuK
3a6UCUMOCIU, 2PAPUK DYHKYUU, HYIU
DYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCNEA,
603pACMAaHUe Ha YUCTOBOM HPOMEIICYMKE,
VObIBAHUE HA YUCTOBOM NPOMEINCYMKE,
Hauboabiee U HauMeHbUlee 3HAYeHUe
@DYHKYUU HA YUCTIOBOM NPOMEICYIMKE,
nepuoouyeckas yHKyus, nepuoo, Yemuas u
HeuemHas QyHKyul, onepuposams
NOHAMUAMU. NPAMAs U 00pamuas
NPONOPYUOHATLHOCHD, TUHEUHAS,
K8AOPpAmMuyHas, 102apupmuveckas u
noKazamenbHas QYyHKyuu,
mpuzoHoMempuieckue GyHKyuu,

onpedensimp 3HaueHue QYHKYUU no 3HAYEHUIO
apeyMeHma npu pasiuyHbIX CHOCoOax 3a0anus

@yHKYUU; CIMPoUms epapuru u3yUeHHbIx

@dyukyul; onucvlieams no epapuxy u 6
npocmenuiux cyyasx no gopmyne
noseoenue u ceolcmea GyHKyuil, Haxoo0ums
no epaguxy yrxyuu Hauborvuue u
Haumenbuiue 3Ha4eHus, CmpouUms ICKU3
epapuka Gynrxyuu, y0osiemeopsarouel

npueedeHHoMy Habopy YCa08ull (NpoMelCymKu




TOUYKHU Ha rpaduke [0 ee KoOpIuHaTaM U
HA000POT; UCIIOIB30BaHUIO CBONCTB
(hYHKIWIA U1 CpaBHEHNS 3HAYCHUN
CTeTIeHEH U JIOrapru(MOB; IIOCTPOSHHIO
rpadMKOB CTETIEHHBIX M JOTapH(PMUIECKUX
(YHKLUI; peleHnI0 TOKa3aTeNbHbIX U
Jorapu(MUYECKUX YPaBHEHUH H
HEPaBEHCTB I10 U3BECTHBIM aJITOPUTMAM.
03HAKOMJICHHIO C MIOHITHEM HEPEPhIBHOM
MNEPUOINYECKON (QYHKINH, UCIIOIb30BAHUIO
CBOICTB CHHYCa U KOCHHYCa, IOCTPOCHHUIO
uX rpadMKOB; 03HAKOMIICHHIO C TIOHSITHEM
TrapMOHHYECKUX KoJieOaHHUH 1 MpUMepaMu
FapMOHUYECKUX KOJIeOaHHM ISl OTIMCAHUS
MPOIIECCOB B (U3UKE U APYTHX 00JIACTAX
3HAHUS;, 03HAKOMJICHUIO C TIOHSITHEM
Pa3pBIBHOI MEepHOAMYECKON (DYHKITHH,
HCTIONBb30BaHHIO CBOWCTB TaHI€HCa U
KOTAaHI'€HCAa, IOCTPOCHUIO UX IPadUKOB;
MPUMEHEHUIO CBOMCTB (DYHKITHH JIsT
CpaBHEHHMS 3HAUCHHI TPUTOHOMETPUUYCCKUX
(GyHKUIUH, peleHns] TPUTOHOMETPUIECKUX
ypaBHEHHUH; MMOCTPOSHHIO TPapUKOB
00paTHBIX TPUTOHOMETPUIECKUX (DYHKIUH 1
OTIPENEJICHHIO 10 TparKaM UX CBOMCTB;
BEITIOJTHEHHIO TTPE00pa3oBaHus rpaduKoB
B nosceonesnoii ocusnu u npu usyuenuu
Opy2aux npeomemoa:

OTIPEIEIISATH 10 IpadKaM CBOWCTBA
peabHBIX IPOIIECCOB U 3aBUCUMOCTEN
(HanGoupIIMe 1 HAaNMEHBIINE 3HAYCHUS,
MPOMEKYTKH BO3pACTaHUS U YOBIBAHUS,
MPOMEKYTKH 3HAKOMIOCTOSTHCTBA U T.I1.);

HWHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE
KOHKPETHOH IPAKTUYECKOU CUTYALMH.

6803pacmarnus/yovieanus, 3Havenue QYHKyuu
6 3a0aHHOL MOYKe, MOUKU IKCMPEMYMOB,
AcCuMnmMoOmsl, Hyau QYHKYUU U m.o.), peuams
VpasHeHusl, npocmeniuiue Cucmembol
VPABHEeHUll, UCNONb3YS CGOUCMBA PYHKYULL U
ux epaguros.

B nosceounesnoii socusnu u

npu uzyveHuy Opyeux

VUEOHBIX NPeOMemos.

onpedensimb o paguKkam u UCNOIb308ANb
07151 peuteHust NPUKIAOHBIX 3a0a4 PeanbHblX
npoyeccos u 3agucumocmeti (Hauboavuue u
HAuMeHbUUe 3HAYeHUs], NPOMEICYMKU
603pacmanus u yovleanus GyHKyuu,
NPOMENCYMKU 3HAKONOCMOSHCMEA,
acumMnmomol, nepuoo u m.n.);
UHMEPRPEeMUPOBAmMb CEOUCMEA 8 KOHMEKCHe
KOHKPEMHOU NPAKMUYeCKOl CUmyayuu;
onpedensimp no epagpuxkam npocmeiuiue
Xapaxmepucmuxy nepuooudecKux npoyeccos
6 buon02UU, IKOHOMUKE, MY3bIKE, PAOUOCBS3U,

u Op. (amnaumyoa, nepuoo u m.n.)

Haugaaa
MATEMATHYEeCKOI0
aHaJIn3a

OnepupoBath MOHATHUSIMU:
MpeJielt MocIeI0BaTebHOCTH, PsIJl Ha

IpUMEPE BHIYUCIICHUS CYMMBbI

0ECKOHEYHO YOBIBAIOIICH reOMEeTPUYECKOI
MPOTPECCUy; MPOU3BOIHASL (PYHKIINY B
TOUKe, KacaTellbHasl K TpaQuKy QYHKIUH,
pOU3BOIHAST (PYHKIINH; OTIPEICIIATh
3HAUCHHE MPOU3BOAHON (PYHKIIUH B TOUKE

1o N300paKEHUIO KacaTenbHO! K Tpaduky,
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Onepupoeamv NOHAMUAMU.:
nPoU36800HAs1, KACAMENbHASA K 2PAPUKY

GyHryuu, npousgooHas yHKyuu,

BHIMUCTAMb NPOU3BOOHYI0 OOHOUIEHA,
MHO20YIEHA, K8AOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL (DYHKYUU, GLIYUCTSAMD
NPOU3B00HbIE INEMEHMAPHBIX QVHKYULL U UX
KOMOUHAYUL, UCNONb3Ys CHPABOYHbBLE

mamepuainbl, uccnedosams 8 npocmeﬁmux




MPOBEJICHHON B 3TOW TOYKE; pelaTh
HECJIOXKHBIC 3a/]aul Ha IPUMEHEHHE CBSI3U
MEXy IPOMEXYTKaMH MOHOTOHHOCTH U
TOYKaMH SKCTpeMyMa (QpyHKIHH, C OHON
CTOPOHBI, U IPOMEKYTKAMHU
3HAKOIOCTOSHCTBA U HYJISIMU
MPOU3BOJHOM 3TOH (QYHKIMH — C JPYTOM.
O3HaKOMJIEHUIO C IOHATHEM YUCIIOBOI
MOCJEeI0BaTeILHOCTH, CIIOCOOaMu ee
3aJIaHusl, BBIYUCICHUSIMH €€ YICHOB.
Pemrate 3amaun Ha npuMeHeHe (GOPMYJIIBI
CYMMBI O€CKOHEYHO yObIBaromien
reOMETPUUYECKOMN MPOrPECCUH.
O3HaKOMJIEHHIO C IIOHATHEM IPOU3BOAHOM,
(hOpMyYNHPOBaHHIO €€ MEXaHMUYECKOTO U
TeOMETPUYECKOTO CMBICTIA, U3YUYEHHUIO
JITOpPUTMa BBIYUCIICHHS POU3BOAHON Ha
MIpUMepe BBIYUCICHUS] MTHOBEHHOM
CKOPOCTH U YTJIOBOTO KO3 dHILIMeHTa
kacaTtenbHOU. COCTaBIATh ypaBHEHUE
KacaTenpHOH B 00meM Bujae. llpumensTsh
npaBwia audhepeHIMpoBanus, Ta0IHIIBI
MPOU3BOIHBIX DIIEMEHTAPHBIX (DYHKINH
st nuddepeHIupoBaHus QyHKINH,
COCTaBJICHMsI YpaBHEHUS KacaTeJIbHOM.
[IpoBeaeHUIO C NOMOLIBIO IPOU3BOIHOMN
uccnenoBanus GyHKIUH, 3a1aHHON
(hopMyITOii, yCTAaHOBIIEHUIO CBSI3U CBOWCTB
(YHKIMYU 1 IPOU3BOAHOM MO UX Tpadukam.
IIpuMeHeHnI0 TPOU3BOAHOM ISl pELICHUS
3aJa4 Ha HaXOX/I€HHE HauOOJIbILETO,
HaWMEHBIIIEr0 3HAYEeHUS U Ha HaXOXKJIEHUE
skcTpeMyma. O3HAKOMIICHHIO C TIOHSITHEM
UHTErpana 1 nepsoodpasHoi. MzyueHuro
MpaBuiIa BEIYUCIICHUS IEPBOOOPa3HO 1
TeopeMbl Hetorona—JleitOnuma.
Pemenuto 3a1a4 Ha cBs3b EPBOOOPA3HOM U
ee MIPOU3BOIHOMN, BEIYUCICHHIO
MepBOOOPa3HON T TaHHON QYHKIINH.
Pemenwuio 3a1a4 Ha IpUMEHEHNE HHTerpaja

JUIsl BBIYHMCIICHUS (PU3MUYECKUX BETTHYUH U
JIonIaaei.

B nosceonesHoil dcusnu u npu u3yveHuu
Opyaux npeomemoas:

MOJIB3yACh rpadukaMu, CpaBHUBATD

CKOpPOCTH BO3pacTaHus (pocTa, MOBBIIIEHIS,
YBEJIMYEHHUS U T.I1.) FIIH CKOPOCTH YOBIBaHUS
(mameHus, CHWKEHHS, YMEHBIICHNS U T.11.)
BEJIMYMH B peabHBIX MPOIECCaX;
COOTHOCHUTH Ipa(pvK peaslbHBIX MPOIIECCOB
1 3aBHCUMOCTEH C X ONMCAHUSAMU,
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CAYYAAX QYHKYUU HA MOHOMOHHOCHID,
Haxoo0ums HauboIbUIUe U HAUMEHbULUE
3HaueHus QYHKYUll, Cmpoums 2paguxu
MHO20YJ1eHO8 U NPOCMEUWUX PAYUOHATbHBIX
@yHKYUL ¢ UCNOB308AHUEM ANNAPAMA
MamemMamuiecko20 aHanusa.

B nosceounesnoii socusnu u

npu U3yHeHuy Opyeux yueOHbiX npeomMemos:
peutams NPUKIAOHbIe 3a0ayu U3 OUOI02UU,
QusuKu, Xumuu, IKOHOMUKU U OPY2UX
npeoMemos, Ces3anHble C UCCIe008AHUEM
Xapaxmepucmux peaibHbIX Bpoyeccos,
Haxooicoenuem HaubOIbUIUX U HAUMEHbULUX
BHAYEHUI, CKOPOCMU U YCKOPEHUsL U M. 1.,
UHMEPNPEMUPOBAMb NOJLYYEeHHbIe Pe3yTbmambl




BKITIOYAIONIMMH XapaKTEPUCTUKHA CKOPOCTH
n3MeHeHus (OBICTPHIN POCT, IIaBHOE
TTOHIKEHHE | T.I1.); HCIIOIB30BaTh TpadyuKu
PCANBHBIX TPOIIECCOB JIJIS PEIICHUS
HECIIOHBIX IPUKITAHBIX 33/1a4, B TOM
YHCIIE ONPEEsis 1Mo rpaduKy CKOPOCTh
X071a Tporiecca.

YpaBHeHus u
HEepaBeHCTBa

OmnepupoBaTh NOHATUSIMHU:

MpoCTENIINEe KOPHU anredpandecKux
ypaBHEHHWH; UCCIIEAOBAaHHS YPaBHEHUH

U CHCTEM ypaBHEHUIl; Teopus
PaBHOCHIBHOCTH ypaBHEHUI U ee
npumeHenue. [loropenue 3anucu pereHus
CTaHIAPTHBIX YPaBHEHHH, IPHEMOB
npeoOpa3oBaHys ypaBHEHUM 1JIs1 CBEACHUS K
CTaHIAPTHOMY ypaBHEHHMIO. Pemennto
pauMoOHaIbHBIX, HPPALIMOHAJIBHBIX,
MIOKA3aTEeIbHBIX U TPUTOHOMETPHUYECKHX
ypaBHEHUH U cucteM. Mcnonb30BaHUIO
CBOWCTB U TpadpMKOB QYHKIMHA IJIsl pEIICHHS
ypaBHEHUI. PerieHno cucteM ypaBHEHHUM €
MPUMEHEHUEM Pa3IMIHBIX CIIOCOOOB.
O3HaKOMJICHUIO ¢ OOIIUMH BOTIPOCAMH
peLIeHNs HEPaBeHCTB U C HCIOJIb30BaHUEM
CBOMCTB U TpaduKOB PyHKINN TpH
peleHny HepaBeHCTB. Pemenuro
HEPaBEHCTB U CUCTEM HEPABEHCTB C
MPUMEHEHUEM Pa3JIMIHBIX CIIOCOOOB.
[IpuMeHeHnI0 MaTeMaTHIECKUX METOJIOB
JUISL pEUICHUsSI COJIepKATENbHBIX 33124 U3
Pa3NUYHbIX 00JacTell HAYKH U MPaKTHKH.
WnTepnpernpoBaHue pe3yabTaToB ¢ yIETOM
peanbHBIX OrpaHuueHuid. Pemars
JMHEHHBIE YPaBHEHHS U HEPABEHCTBA,
KBaJpaTHbIE YpPaBHEHUS; peIaTh
JorapupMUIEcKue ypaBHEHHS BUIA
loga(bx+c)=d wu npocreiinime
HepaBeHCTBa BHa 10g a X < d; pematsb

bx+c—
MOKa3aTeIbHBIC YPAaBHCHU, BUJA d =d

(rme d MOYKHO MPEICTaBUTh B BHIIC

CTEIICHHU C OCHOBAHUEM @) U ITPOCTEeHIIIHE
HepaBeHcTBa Buaa 8 < d (rae d MOXHO
NPE/ICTABUTH B BHJIC CTEIICHU C OCHOBAHHUEM
a); MPUBOJIMTH HECKOJILKO IPUMEPOB
KOpHEHN IpocTeiero
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Pewamv payuonanvrvie, nokazamenvrule u
Jlozapugpmuneckue ypagHenus u Hepagencmaa,
npocmeuuiue UppayuoHalbHsle u
MPUSOHOMEMPUYECKUe YPAGHEHUS,
HEpPAaseHcmea U ux CUCmembyl, UCNOAb306AMb
MemoObl peuieHus: ypasHeHull (npusedeHue

K 8UOY «npousgedeHue pagHo Hy0» Uil
«HACMHOE PAGHO HYJIIOY», 3AMEHA NEPEMEHHBIX),
UCNONIb308AMb MEMOO UHMEPBANO8 05
PeweHUs HepageHcme,; UCHOIb306aMb
epauueckuii Memoo 01 NPUOTUHICEHHO2O0
PpeweHUs YpagHeHUli U HepaseHCme;
u3006padcamv Ha MPUOHOMEMPUYECKOU
OKPYIICHOCTU MHOJICECTNBO PEUleHULL
NPOCMEUUUX MPUSOHOMEMPULECKUX
VPasHeHUll U HePAGEHCMS, BbINONHAMb OMOOP
KOpHell ypasHeHuli Uiy peuieHutl HepaseHcmae 8
coomeemcmeuu ¢ OONOIHUMETbHLIMU
VCAOBUAMYU U OSPAHUYEHUAMU.

B nosceonegnoii srcusnu u npu usyyenuu
Opy2ux yueOHvlX NPEeOMemos:

COCMAsIAMbd U peuiams YPagHeHUs, CUCIEMbl
VPaGHeHUl U HepaGeHCMEa NPU peueHuy 3a0ay
Opy2ux yueOHblX npeoMemos, UCnoIb3068ams
VpasHeHus u HepaseHcmaa 0isi NOCMPOEHUs U
UCCNe008aHUA NPOCMETIUUUX MATNEMAMUYECKUX
MoOenell peanbHblX CUmyayuil uiu
NPUKIAOHBIX 3A0a4, yMembs
UHMEPNPEemupoBamy NOIYYEeHHbIN Npu
PpeeHuy ypasHe s, Hepasencmed uu
cucmembl pe3ynomam, OYeHusams e2o
npasoonooodue 8 KoHmekcme 3a0aAHHOL

PeanbHOU CUMyayuu uiu NPUKIaoHoU

3a0auu.




TPUTOHOMETPUYECKOTO YPAaBHEHUS BHJIA!
sinx=a,cosx=a,tgx=a,ctgx=a,
r7ie 8 — TabNUYHOe 3HAYEeHNE
COOTBETCTBYIOLIEH TPUTOHOMETPUUECKOM
(GyHKINY.

B nosceonesnoii srcusnu u npu uzyyeHuu
Opyaux npeomemoas:

COCTAaBJIATH U PCIIATh YPABHCHUA U

CUCTEMBI YPaBHEHUH TPH PEIICHUN
HECJIOKHBIX MPAKTUYECKUX 3a7ad.

IMpsimble u
IUIOCKOCTH B
NPOCTPAHCTBE

OnepupoBaTh MOHATUSIMH:

TOYKa, MPsIMast, INIOCKOCTh B IPOCTPAHCTBE,
napajieNbHOCTh U MEPIeHANKYISIPHOCTD
MOPSAMBIX U TUIOCKOCTEH; pacro3HaBaTh
OCHOBHBIE BUJIbI MHOTOTPAHHUKOB(IIPU3Ma,
HpaMu/Ia, MPSIMOYTOIBHBIH
napajureNienuie], Ky0); n3o0paxars
n3ydaemble (GUTYPHI OT PYKH U C
NPUMEHEHNUEM TPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB; JeNIaTh (BBIHOCHBIE)
TUTOCKHE YEePTEKHU U3 PUCYHKOB ITPOCTHIX
00BeMHBIX (DUTYD: BUI CBEPXY, COOKY,
CHH3Y; U3BJICKaTh HH(POPMAIIHIO O
MPOCTPAHCTBCHHBIX TCOMETPHUYCCKUX
¢burypax, mpeacTaBICHHYIO Ha YepTekKax U
pHCYHKaX.

JlokazaTensCTBY MPU3HAKOB B3aMHOTO
PacIOIOKEHHUS MTPSIMBIX M TUIOCKOCTEH.
Pacrio3HaBaHuMIO Ha YepTEKAX U MOJEIISX
Pa3IMYHbIX CIyYaeB B3AaHMHOTO
PacHOJIOKEHHUS IPSIMBIX U TUIOCKOCTEH
DopMyJIUPOBAHUIO ONIPEICIICHUH,
IIPU3HAKOB U CBOWCTB NapajlIEIbHbIX U
NEPIEHAUKYIISPHBIX IIOCKOCTEH,
JBYTPAaHHBIX M JIMHEHHBIX YTJIOB.
BBIMOTHEHHIO TOCTPOCHUS YTIIOB MEKITY
HPSMBIMH, IPSIMOU H TUIOCKOCTBIO, MEXITY
TUTOCKOCTSIMH TI0 OTIMCAHUIO U
pacro3HaBaHUIO UX Ha MOJIEIISIX.

[IpyMmeHeHnto MPU3HAKOB U CBOWCTB

PacCIIOJIOKECHUA MMPAMBIX U MI0CKOCTEN
[IPU PELICHUH 33/1a4.

N3o0paxkeHnto Ha pUCYHKAX H
KOHCTPYHUPOBaHHIO Ha MOJIEIISX
NEPNICHAUKYJIAPOB U HAKIIOHHBIX K

IIJIOCKOCTH, IMPAMBIX, IMapaJlJICJIbHBIX
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Onepupoeamb NOHAMUAMU.

mouKa, npsiamast, njiloCKoOCmsv 6 npocmpancmaee,

napanierbHoCmsy U NePReHOUKyIAPHOCHIb

NpAMbIX U I’UZOCKOCmeZZ,' npumeHims s

peuierus 3a0ay ceomempuvyecKue (f)aKmbl, eciiu

VCI0B8US NPUMEHEHUSL 3A0aAHbl 8 AGHOU opme;

Oeflamb (8bIHOCHbIE) NIOCKUE YEPINENCU U3
PUCYHKO8 00beMHbIX (hucyp, 8 mom wucie
pucosamu 8u0 ceepxy, cOOKY; Uzenekamo,

U UHMEPNPEMUPOBAMb UHDOPMAYUIO O

2eomMempuiecKux guzypax, npeocmagneHuyio

Ha yepmedsicax, onucovleamv 63aumMHoe
PACnONI0dHCERUE NPAMBIX U niockocmell 8

npocmpancmee.




IJIOCKOCTEM, YIJIOB MEXAY NPAMOU U
IJIOCKOCTBIO 1 000CHOBAaHUIO TIOCTPOSHHS.

Pemenwuro 3a1a4 Ha BEIUMCIICHUE
TCOMETPHUYCCKUX BEITMYUH; OMTUCHIBAHUIO
PACCTOSIHUS OT TOYKH JI0 TNIOCKOCTH, OT
MPSIMOM JIO TUTIOCKOCTH, MEXTY
IJIOCKOCTSIMH, MEXKITY

CKPEIIHNBAIOLTUMIICS MIPSIMBIMHU, MEXKITY
MIPOM3BOIBHBIMH (PUTYpamMu B
MIPOCTPAHCTBE; (HOPMYTUPOBAHUIO
OCHOBHBIX TEOPEM O PACCTOSIHHSX;
BBIYHCJICHHUIO PACCTOSHHIA B IPOCTPAHCTRE;
03HAKOMJICHUIO C ITOHITHEM
MapajiebHOTO MPOSKTUPOBAHUS U €TO
CBOMCTBaMU; (hOPMYJIUPOBAHUIO TEOPEMBI O

TIIOMIAIA OPTOTOHABHOM MTPOSKIINA
MHOTOYTOJIBHUKA.

Koopaunarts! u

OnepupoBath MOHATUEM:

Onepupoeamb NOHAMUAM.

BEKTOPbI JICKapTOBBI KOOPIUHATHI B IIPOCTPAHCTBE. 0exapmosbl KOOPOUHAMbL 8 RPOCMPAHCMEE,
Haxomuts KOOpAWHATHI BEPIIHH Kyba u 8EKMOp, MOOYJIb 6eKMOPA, PABEHCMEO
OPSIMOYTOJIEHOTO TTapalIe/ICIUIE/Ia; BEKMOPOB, KOOPOUHAMbL 6EKIMOPA, V2Ol
O3HaKOMJIEHHIO C TIOHATHEM BEKTOPA,; MeAHCOY BEKMOPAMU, CKATAPHOE NPOU3BEOCHUE
HAXOK/ICHUIO KOOPIHHAT TOYCK; 6EKMOPOB, KOJLIUHEAPHBLE 6EKMOPbL;
HAaXOK/ICHUIO YPaBHEHHI OKPYKHOCTH, HAX00UMb PACCMOSHUE MENCOY O8YMSL
cepsl, IIOCKOCTH; BEIYUCIEHHIO MOYKAMU, CYMMY 6EKMOPOE U NPOU3ECOCHUE
PACCTOSIHUI MEXy TOUKAMHU; H3YUYEHHUIO 6EKMOPA HA YUCTO, Y20 MENHCOY 6eKMOPAMU,
CBOMCTB BEKTOPHBIX BEJIMYMH; IPABHIIAM CKanAproe npoussedenue, packiaobléams
Pa3JI0KEHUSI BEKTOPOB B TPEXMEPHOM 6EKMOP NO 08YM HEKOJIUHEAPHBIM 6EKMOPAM;
MPOCTPAHCTBE, MPABHIAM HAXO0XKICHUS 3a0aeamo NIOCKOCHb YPAGHEHUEM 8
KOOPJIMHAT BEKTOPA B IPOCTPAHCTBE, 0eKapmogoil cucmeme KOOPOUHAM,
NpaBuIIaM JIEHCTBUI C BEKTOPAMH, pewams npocmetiuue 3a0ai 66e0eHuem
3aJIaHHBIMH KOODP/IMHATAMM; 6eKmMopHo20 basuca.

NPUMEHEHHIO TEOPHH TIPU PELIEHHUH 3314
Ha JICHCTBUS ¢ BEKTOPAMH; U3YUCHHUIO
CKaJISIPHOTO MPOU3BEICHHS BEKTOPOB,
BEKTOPHOTO YPaBHECHUsI TIPSIMOM U
TUIOCKOCTH; IPUMEHEHUIO BEKTOPOB IS
BBIYMCIICHHS BEJIMYUH YIJIOB U PACCTOSHHM.
MHOrorpaHHMKH | Pacnio3HaBaTh OCHOBHEIE BHIbI Brademv cmandapmmoil knaccuguxayuet

MHOTOI'PaHHUKOB (IIpU3Ma, NUpamMu/a,
IPSAMOYTOJIHBIN Mapajuienenunes, Kyo);
HaXOJUTH IO AN TOBEPXHOCTEN
MPOCTEHIINX MHOTOT PAHHHUKOB;

CTPOUTH CCYCHUA MHOT'OI'PaHHUKOB.
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NPOCMPAHCMBEHHBIX pucyp (Mupamuosl,
npusMbel, napaiienenuneost), COOMHOCUMb
niowaou nogepxHocmetl mei 0OUHAKOBOU
Gopmul paznuunoco pasmepa,; oyeHusams

Ghopmy npasuIbHO20 MHO20SPAHHUKA NOCTe




B nosceounesnoti ocusnu u npu usyyenuu
Opyaux npeomemoas:

COOTHOCHUTH a0CTPAKTHBIC TEOMETPUICCKIEC
MOHSITUS U (PaKThI C PEATBHBIMU

JKH3HEHHBIMH 00bEKTaMU U CUTYaAllUSIMU.

CHUL08, Cpe308 U m.n. (onpedeisims
KOIUYeCmeo epulut, pebep u epanei
NONYYEHHBIX MHOCOSPAHHUKOB)

B nosceoneenoii srcusznu u npu uzyyenuu
Opyaux npeomemoas:

HCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX

TEOMETPHUYECKUX (DUTYP IS PEeIIeHUS
TUIOBBIX 33/1a4 MPAKTUYECKOTO COJICPIKAHUS.

Tenan
MOBEPXHOCTH
BpallleHUs

O3HaKOMJICHHUIO C BUJIAMH TeJl BPAICHUS,
(hopMyITUPOBAHUIO UX ONPEICICHUN U
CBOWCTB; (pOPMYIHPOBAHUIO TEOPEM O

CCUCHHH I11apa TIOCKOCTHIO U MIIOCKOCTH,
KacaTtelbHOI K cepe; H300paKeHUIO Tel
BpalicHus, UX pa3BEPTKU, CCUCHUA,

HaXO0XKIEHUIO 3JIEMEHTOB U IIOAAeH
IIOBEPXHOCTEH TEJI BpaLLCHUS

B nosceoneenoii srcusnu u npu usyyenuu
Opyaux npeomemoas:
WCTIOJIB30BaTh CBOWCTBA TEJl BPAIICHUS IS

pEeIICHUA TUIIOBBIX 3a4a4 IMMPAKTHYCCKOro
COZICpIKAHUSL.

Os1a0eHuio NOHAMUAMU Meia 8PaujeHUs
(yuaunop, Kouyc, wap u cghepa), ux ceverus

U YMEHUIO NPUMEHSMb UX NPU PEULeHUU 3a0ay,
HAX0COEHUIO IJIEMEHMO8 U NIowaell
nogepxHoCcmetl meji 8paujeHus

B nosceoneenoii srcusznu u npu uzyyenuu

Opy2aux npeomemos:

UCNONIL308AMb CBOLICMBA Mel epauieHus st
PpeULeHuUs munossblx 3a0au npakmu4eckozco

cooepiicanis.

HN3mepenus B
reoMeTpuu

O3HaKOMJICHUIO C MOHATHAMH 00beMa,
aKCHOMaMH U CBOWCTBAaMHU; BBIYUCIICHUIO
00BbEMOB ITPOCTPAHCTBEHHBIX TEJ,
YMEHHUIO TIPUMEHSTh HHTETPATIbHYIO
(dbopMmyIty [T BEIYHCIICHUS 00beMa.

B nosceoneenoii srcusnu u npu uzyyenuu
Opyaux npeomemos:

UCTIONIb30BaTh GOPMYJIbI 00bEMA IS

PEIICHUA TUIIOBBIX 3a4a4 IMPAKTHYCCKOro
COACPIKAHU.

Ymenuro npumensmo popmynvt 06vemos
npu pewenuu 3a0ay, nPUMeHsAmMs UHMe2pal
07151 8blHUCTIEH U 00BEMO8 Mell 8PALYEeHUSL.
B nosceonegnoii srcusnu u npu usyveHuu
Opy2ux npeomemos:

UCnOIBL3068aMb PopMyIbl 06vEMA 014
peuleHust MUnogux 3a0ay NPAKMUIecKo2o

cooepoicanusl.
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YYEBHO-METOIMYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE

[TPOI'PAMMBI YUEBHOTI'O ITPEAMETA

OcBoenue mporpammbl y4eOHOro mnpeamera «MaremaTuka» o00ecreueHo
HaIM4ueM B TpodeccHoHaIbHOM 00pa3oBaTeNbHON OpraHu3aldd  y4eOHOro
KaOWHeTa, B KOTOPOM HUMEETCsI BO3MOKHOCTh  CBOOOJHOIO JIOCTYI B IHTEpHET BO
BpeMs y4eOHOTO 3aHATHS U TIEPUOJ] BHEAYTUTOPHOU JIEATETLHOCTH.

[lomemenne kaOuHeTa  yJOOBIETBOpsieT  TpeOoBaHusM  CaHUTapHO-
snuaeMuonorndeckux npasuil U HopmaTtuBoB (CanlluH 2.4.2 No 2821 - 10) u
OCHAIIIEHO TUIOBBIM 00OPYTOBAaHHEM, YKAa3aHHBIM B HACTOSIIMX TPEOOBAaHHUAX, B
TOM YHCIIEC CIENUATU3UPOBAHHON y4eOHOM MeOenbl0 M CpeCcTBaMU OOYy4YeHUs,
JIOCTaTOYHBIMU  JUISI  BBITIOJIHEHHUS] TpPeOOBaHMM K  YPOBHIO  MOJTOTOBKH
00yJarommxcs.

B kabunere wuMeeTcs MyJIbTUMEAUNHHOE OOOPYJIOBaHHUE, IOCPEICTBOM
KOTOPOTO YYaCTHUKH 00pa3oBaTeLHOTO TMpoIlecca MOTYT MPOCMaTPHBATh
BH3yaJIbHYI0 ~ WH(MOpPMAIMI0O 10  MaTeMaTHKe, CO371aBaTh  IPE3CHTAIINU,
BUJIEOMATEPUAIIbI, UHbIE JOKYMEHTHI.

B coctaB = yueOHO-METOAMYECKOTO U  MaTepUaTbHO-TEXHUYECKOTO
oOecrieueHus MporpaMmMbl ydeOHoro npeamera «MaTteMaTuka BXOIST:

*  MHOroQyHKIMOHAJIbHBIM KOMIUIEKC MpPEenoaBaTes;

. HarjIsiAHbIe MOCOOUsl (KOMIUIEKThI Y4EOHBIX TaOJuIl, TJIAKaTOB,
MOPTPETOB BBIIAIOIINXCS YICHBIX-MATEMaTHKOB U Jp.);

*  uHPOPMAMOHHO-KOMMYHUKATUBHBIC CPECTBRA,;

*  DKPAHHO-3BYKOBBIC MOCOOUS;

*  KOMIUIEKT TEXHUYECKOMW IOKYMEHTAIlUU, B TOM YHCJIE MMacropTa Ha
cpenctBa OOy4YeHUs, HMHCTPYKIIMM TI0 HX MCHOJb30BAHUI0 M TEXHUKE
0e30I1aCHOCTH;

. OubMoTeuHbIN HOHI.

B Oubnuoreunsli  (HoOHA BXOAAT YYEOHUKH, YYEOHO-METOAMYECKHUE
kommuiekTtel  (YMK), oOecneuuBaronme OCBOEHHE YYEOHOM JUCIUIUIMHBI
«MaremaTuka: anreOpa W Havajla MaTeMaTHYECKOTO aHaIKM3a; TEeOMETPHS,
PEKOMEHIOBAaHHBIC WJIM JIOMYIIEHHBIE 11 UCTIONB30BaHUS B MPOQPECCHOHATBHBIX
00pa3oBaTeNbHBIX OPraHU3alUAX, PEATH3YIONIUX 00pa30BaTEIbHYIO MPOTPAMMY
cpeaHero oobmero oOpaszoBanus B mpenenax ocBoeHus OIIOIT CIIO na Gase
OCHOBHOTO 00111eTO 00pa30BaHUsI.
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bubnuoreunslii GoHA  IOMOJHEH SHUMKIONEAMSIMH, CIIPABOYHHUKAMM,
HAay4YHOU, HAYYHO-TIONYJIIPHOU U IPYTOM JIUTEPATYPOU 110 MATEMATHKE.

B nporecce ocBoeHus mporpamMmbl yd4eOHOTO npeamera «MareMaTuka
oOyyaromuecsi MMEOT BO3MOKHOCTh J0CTyma K DJIEKTPOHHBIM Y4eOHBIM
MaTepuajgaM IO MaTeMaTHKEe, HUMEIOUIMMCS B CBOOOJHOM JOCTyIlE€ B CETH
WHTepHET (37€KTPOHHBIM KHUIaM, IPAaKTUKyMaM, TECTaM U JIp.).
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NCIIOJIb3YEMAS JINTEPATYPA 1 UHTEPHET-PECYPCBI

Jlist O6V‘IaIOHII/IXCSI OCHOBHAJ.
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Jliig nmpenonaBaresneit:

denepanbHbiii 3akoH «O0 0b6pazoBanuu B Poccuiickoit denepanum» ot
29.12.2012r. Ne 273 — @3 (B pegakuuu ot 30.12.2015r)

[Tucemo Muno6puayku Poccuu ot 17.03.20151. Ne 06 — 259
«PexoMeHanum no opraiu3aliy NoJy4yeHus CpeHero o0mero oopa3oBaHus B
Mpeiesiax OCBOCHUS 00pa30BaTENbHON MPOrpaMMBbl CPEIHETO
npodecCUOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIIEro 00pa3oBaHuUsl C
yueToM TpeboBanuii denepalibHbIX rOCYIapCTBEHHBIX 00pa30BaTeIbHBIN
CTaHAApTOB U MOJy4aeMOU MPOPECCUU WIH CIIEIIMATIBHOCTH CPETHETO
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bammakoB M.U. Maremaruka: KHUTa JU1s IPENOABATENS: METOIMYECKOE
rnmocooue — M., «Akagemus», 2013

HHTEepHET-pECYPCHI:

www.fcior.edu.ru (MudopmammonHbsie, TPEHUPOBOYHBIE U KOHTPOJIGHBIC
MaTepHuabl).

www.school-collection.edu.ru (Enunas KOJUIEKLIUY U POBBIX
00pa30BaTENLHBIX PECYPCOB).
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