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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma o0meoOpazoBatenbHON  yueOHOM aucHuIuiMHa «MareMaTrukay
npeaHa3HaueHa s u3ydeHuss mareMatuku B ['BIIOY  «boxaHckuii arpapHbIid
TEXHUKYM», pPEaM3YIOIIeT0 00pa3oBaTelbHYyI0 MPOrpaMMy CpPEIHEro OOIIero
oOpa3oBaHMs B Mpejesiax OCBOEHHUS OCHOBHOW MpodeccroHalIbHON 00pa3oBaTeIbHON
nporpammbl  CIIO (OIIOIT CIIO) na 0a3e OCHOBHOro oOmIero 0Opa3oBaHHsS MpPH
MOJATOTOBKE CIEUUAIMCTOB CPEHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii dI'OC cpennero oOriero
o0pa3oBaHusl, MPEIBABIAEMbIX K CTPYKTYpE, COJEPKAHUIO M Pe3yJibTaTaM OCBOCHHS
y4eOHOW IUCHUIUIMHBI «MartemaTuka», U B COOTBETCTBUU C PexomMeHpanusMu 1o
OpraHu3allMi TIOJyYEHHs] CPEeIHEero oOIero oOpa3oBaHUs B TMpejesiax OCBOCHUS
00pa3oBaTeIbHBIX TPOrpaMM CpeIHEro MpodeCcCHOHATBHOrO OOpa3oBaHUs Ha Oasze
OCHOBHOrO0  o0miero  oOpa3oBaHMsi C  y4eToM TpeOoBaHUU  (erepanbHbIX
rocyJapCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB U MOIy4aeMoil mpodeccun CpeaHero
npodeccuoHaibHOrO0  oOpa3oBaHus  (mucbMo  JlemapraMeHTa  TrocCyIapCTBEHHOMN
MOJIMTUKH B cepe moaroroBku padounx kaapoB u IO MwunoOpnayku Poccuu ot
17.03.2015 Ne 06-259).

Copepxanue mporpammbel  «MaTeMaTuka)  HampaBiI€HO Ha JOCTHXKEHHUE
CICIYIOIINX LEIICH:

 obecnieueHus: cOOPMUPOBAHHOCTU MPEACTABICHUN O COLMATBHBIX, KYJIbTYPHBIX
U UCTOPUYECKUX (PaKTOpaxX CTAHOBJICHUS MATEMAaTHKH;

* obOecriedyeHust CcHOPMHUPOBAHHOCTU JIOTUYECKOTO, AJITOPUTMUYECKOTO U
MaTeMaTHYECKOT0 MBIIIJICHNUS,

» oOecrieyeHus: c(HhOPMUPOBAHHOCTH YMEHUW MPUMEHATH TMOJYyYEHHBIE 3HAHHS

IIPU PELICHUM Pa3INYHbIX 3a/a4;



» obecrnieueHus C(POPMUPOBAHHOCTH TPEJCTABICHU O MaTeMaTHKE KaK YacTH
00IIeYeIOBEUECKO  KYJIbTYPhl, YHUBEPCATLHOM S3BIKE HAyKH, TIO3BOJISIFOIIIEM
OMKCHIBATh M U3y4YaTh PCAIbHBIC ITPOIIECCHI U SIBJICHUS.

B mporpamMmy BKIIOUEHO CoOJEpKaHWE, HalpaBiIeHHOe Ha (DOPMHUPOBAHHE Y
CTYJICHTOB KOMIIETEHIIMM, HEOOXOauMBIX 1Ji1 kadecTBeHHOro ocBoeHusi OITOIT CIIO
Ha 0a3e OCHOBHOrOo o0OmIero oO0pa3oBaHUsS C IIOJYYCHHEM CPEAHETO OOIIero
o0pa3oBaHMsI — MPOTPAMMBI MOJATOTOBKH KBATH(HUIIMPOBAHHBIX Pa0OUMX, CITY>KAITUX

(IITICC3).



OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCHUILJIUHBI

Marematrka siBisieTcss (PyHIaMEHTaIBLHOM 00Ie00pa3oBaTeIbHON AUCIIUIUTMHON
CO CIIO’KMBIIUMCSI YCTOWYHMBBIM COACPKAHUEM M OOIIMMH TPEOOBAHUSAMHU K MOJTOTOBKE
00yJaroImuxcs.

B mpodeccuonanbHbIX  00pa30oBaTENbHBIX — OpTaHHU3AIUsgX,  PEATU3YIONIUX
o0pa3oBaTeNbHYI0 MPOTPaAMMy CpeTHETo o0IIero oOpa3oBaHUS B Mpeieiiax OCBOCHUS
OIIOII CIIO Ha 6a3e 0CHOBHOTO 00IIIero 0Opa3oBaHUs, H3yUYeHUE MATEMATUKH UMEET
CBOHM OCOOEHHOCTHU B 3aBUCUMOCTH OT PO MpoheccnoHaAIbHOTO 00pa30BaHuUS.

[Tpu ocBoenuu npodeccuit CIIO TexHuueckoro npoduis npophecCuoHaILHOTO
o0pa3oBaHMsI MaTeMaTHKa u3ydaercs Oosiee yriyOJI€eHHO, Kak MpoduibHas ydeOHas
OUCIMIUIMHA,  YYUTHIBalOmas  crenuuKy  OCBaMBaeMbIX  mpodeccuil  win
CIICLIMAJIBHOCTEMN.

OOmue nenn M3ydyeHUsT MaTeMaTHKWA TPAJUWIMOHHO PEAM3YIOTCSA B YETHIPEX
HampaBJIeHUsIX — oOllee TMpeacTaBieHne 00 HuaesX U METoJlax MAaTeMaTHKH,
WHTEJJICKTYyalIbHOE PAa3BUTHUE, OBJIAJICHUE HEOOXOIUMBIMH KOHKPETHBIMU 3HAHUSMHU U
YMEHHSIMH, BOCITUTATEIbHOE BO3/ICHCTBHE.

[Ipodunuzanus 1eneil MaTeMaTHYECKOTO OOpa30BaHHUS OTPAXKAETCS Ha BHIOOpE
OPUOPUTETOB B  OpraHM3aliu  y4eOHOW  JesTenbHOCTH — oOywaromuxcs. s
TEXHUYECKOTo Mpoduis mpodeccuoHaaIbHOro 00pa3oBaHus BEIOOD IIeJIei CMelIaeTcs B
MparMaTuyeckoM HaMNpaBJICHUH, TMPEIyCcMaTPUBAIONIEM YCUJICHHE W PaCUIupPEHHE
MPHUKJIATHOTO XapaKkTepa M3y4eHUs] MaTeMaTUKU; MPEUMYIIECTBEHHOW OpUEHTAINH Ha
AITOPUTMHYECKUH CTHIIb MIO3HABATEIHHON EATETLHOCTH.

N3yuenne wmateMaTuku Kak npoduibHON o01eo0Opa3oBaTeabHO  yueOHOM
JTUCIMIUTAHBI, YIUTHIBAOIIEH crienn(uKy ocBamBaeMbIX cTyneHTamu npodeccuii CITO
o0ecrneunBaeTcs:

—  BBIOOpPOM PA3TMYHBIX MMOAXOO0B K BBEICHUIO OCHOBHBIX ITOHSTHIA;

— (hopMHUpPOBAHHEM CHCTEMBI YUCOHBIX 3aaHui, oOecreunBaromux dpQPeKTuBHOE

OCYHICCTBJICHHUC BI)I6paHHBIX ICJICBBIX YCTAHOBOK;,



- O60FaH_ICHI/I€M CIICKTpa CTUJICH y‘Iﬁ6H0ﬁ JACATCIBHOCTH 3a CYCT COIJIaCOBAaHHUA C

BEIIYIIMMH JICITEILHOCTHBIM XapaKTePUCTUKAMK BHIOPAHHOU MTPOQECCH.

HpO(i)HJH)HaSI COCTAaBIOIIAA OTpAXKaACTCA B Tpe6OBaHI/I}IX K TIIOATOTOBKC

00yyYaroImMXcs B YaCTH:

— oOmeil cucTteMbl 3HAHUWM: coaep)KaTeJIbHbIE MPUMEPHI  HCIOJB30BAHUSA

MaTeMaTUYECKUX UAEH U METOJIOB B TPO(PECCUOHAIBHOM AESTEIbHOCTH;

— YMEHWH: pa3nuuue B YpOBHE TPEOOBaHWUN K CJIOKHOCTH TPUMEHIEMBIX

AJITOPUTMOB,

— MPAaKTUYECKOTrO HCHOJB30BAHUS MPUOOPETEHHBIX 3HAHUM W  YMEHUMU:
UHIMBUIYAJIbBHOTO YYEOHOIrO OIbITa B IOCTPOCHHMM MAaTE€MaTHYECKHX MOJENeH,

BBIITIOJIHCHHUH UCCICAOBATCIIbCKUX ITPOCKTOB.

Coz[epxcaHHe yqe6Hoﬁ JUCITHUITIINHBI pa3pa60TaH0 B COOTBCTCTBHMHN C OCHOBHBIMH

COACPIKATCIbHBIMHA JIMHUAMHA O6yquI/ISI MaTE€EMAaTHUKE:

— anzedpauyeckaa AUHUA, BKIIOYAIONIAs CUCTEMATHU3ALMIO CBEICHUN O YMCIaX;
M3yUYCHHE HOBBIX U O0OOIIEHUE paHEee M3YUCHHBIX Olepaluii (BO3BEJECHHUE B CTEIEHb,
U3BJICUEHUE KOpHS, JorapuMupoBaHue, CUHYC, KOCHHYC, TaHT€HC, KOTAHIEHC U
oOpaTHbIE K HHM); H3yYE€HHE HOBBIX BHUJOB YHCIOBBIX BBIpOXKEHUH U (PoOpMyII;
COBEPIIICHCTBOBAHWE TMPAKTHYCCKMX HABBIKOB WM  BBIYUCIUTECIBHONW  KYJIBTYpHI,
pacHIMpeHne U COBEPIICHCTBOBAHUE ajreOpanveckoro ammapara, chOpMHUPOBAHHOTO B
OCHOBHOM IIIKOJIC, U €T0 MPUMEHECHHE K PEIICHHUI0 MAaTEeMaTHYECKUX W TPHUKIATHBIX

3aj1a4;

— meopemuKko-QYyHKUYUOHANbHAA JIUHUA, BKIOYAIOAA CUCTEMATH3alHUI0 H
pacHIMpeHre CBEICHUNU O (YHKIUAX, COBEPIICHCTBOBAHWE TpadUuecKuX yMEHUM;

3HAaKOMCTBO C OCHOBHBIMH HACAMHU N MCTOAAMH MATCMATHYCCKOI'O aHajln3a B O6T>€Me,



IMO3BOJIAIOIIEM  HMCCICAOBATHL JOJICMCHTAPHLIC ®YHKHHH N pCIIaThb HpOCTGﬁHIPI@

IrCOMCTPHUUICCKUC, (I)I/I3I/I‘-IGCKI/I6 H IPpYTUC NPUKIIAIHBIC 3a/1a4U,

— JIUHUA YPAGHEHUIl U HEPAGEHCME, OCHOBAHHAS HA IIOCTPOCHUH U UCCIIEI0BAaHUN
MaTEMaTHYECKUX MOJENEH, IepeceKaromascs ¢ anreOpaudeckodl UM TEOpETHUKO-
(YHKIIMOHAJIBHON JIMHUSAMU U BKJIIOUAIOLIasi pa3BUTHE U COBEPIIECHCTBOBAHNE TEXHUKU
anredpanvyeckux MpeoOpa3oBaHUil ISl pElleHUs ypaBHEHUI, HEPABEHCTB U CHCTEM;
(dopMupoBaHrE CIIOCOOHOCTH CTPOUTH U HUCCIENOBATh MPOCTEHIINE MaTEeMaTHUECKUE
MOJEIU IIpU PELICHUM MNPUKIAAHBIX 3a1ad, 3a4ad M3 CMEXHBIX U CICHHAIBHBIX

JIMCITUATIIINH;

— 2eomempuyecKaa JUHUA, BKIIOYAIOLAs] HAIBIAHBIE IIPEACTABICHUA O
MIPOCTPAHCTBEHHBIX (UIypax U H3YyYEHUE HUX CBOWCTB, (POPMHUPOBAHUE U PA3BUTHUE
IPOCTPAHCTBEHHOTO BOOOpaKEHMsI, Pa3BUTUE CIIOCOOOB I'€OMETPUUECKUX H3MEpPEHU,
KOOPAMUHATHOI'O M BEKTOPHOTO METOAOB ISl PEIICHHUS] MATEMAaTUYECKUX U MPUKIIAIHBIX

3a/ad4;

— cmoxacmuuecKkasn Jiunusn, OCHOBaHHAasA Ha Pa3BUTHU KOM6I/IHaTOpHBIX YMCHI/II\/'I,
Hpe,Z[CTaBJIeHI/Iﬁ 0 BCPOATHOCTHO-CTATHCTHYCCKHX 3dKOHOMCPHOCTAX OKPYIKAIOIICTO

MUpa.

B TemaTuyeckux maHax mporpaMMbl YUeOHBIM MaTepual MpeacTaBieH B Gopme
YepeayIIIErocsi pa3BepThiBaHUSI OCHOBHBIX COJIEpKATEIbHBIX JIUHUN (aredpandeckas,
TEOPETUKO-(DYHKIIMOHATIbHASI,  YPaBHEHUH W  HEPABEHCTB,  TI'€OMETpUYECKas,

CTOXaCTUYECKasi).

Nzyuenne oOmeoOpa3oBarenbHOM  y4eOHOM  JUCHMIUIMHBL  «MaremaTukay
3aBepuIaeTcs MOJBEACHUEM MTOroB B (hOpMe dSK3aMeHa B paMKax IPOMEKYTOUHOM
aTTecTalMu CTyJeHTOB B mnpouecce ocBoeHuss ocHoBHoW OIIOII CIIO ¢ momydyeHuem

cpeanero oomero oopazosanus (I1ITICC3).



MECTO YUYEBHOM JUCHUIIJIMHBI B YYEBHOM ILIAHE

YyeOnass aucruiummHaa  «MaTtemaTuka»  SBISAETCS  y4eOHBIM — MPEAMETOM
o0s13aTenbHON TIpeaAMeTHOM obsactu «Marematuka u uHpopmartukay PI'OC cpemnero
o01ero oOpa3oBaHusI.

B mpodeccmonanbHBIX  00pa30BaTENBHBIX ~ OPTraHU3ANMAX, PEATU3YIOIIHNX
o0pa3oBaTeNbHYI0 POrpaMMy CpeAHero oOIIero oOpa3oBaHUs B IMpeenax OCBOCHHS
OIIOIT CIIO na ©6a3e ocHOBHOrO o00Imero oOpa3oBaHus, ydeOHas JAUCIUILIMHA
«MareMartuka» u3ydaeTcsi B o0lieoOpa3zoBarenbHOM Ikie ydueOHoro miana OIIOIT
CIIO Ha 6a3e OCHOBHOro 0OIIero oOpa3oBaHUsI C TOJYYEHHEM CPEIHEro OOIIETro
obpazoBanus (IITICC3).

B yueOubix mmanax IIIICC3 yyebHas aucuumuimHa «MaTeMaTuka» BXOAHUT B
cocTaB oOmMX 001eo0pa3oBaTeIbHBIX YUYE€OHBIX JUCHUIUIUH, (OPMHUPYEMBIX U3
o0sa3aTenbHbIX npeaMeTHbIXx obnacteid GI'OC cpennero oOmero oOpa3zoBaHus, s
npodeccuit CIIO wunu  cnemumanbHocTeld  CIIO  cooTBeTcTBYIOMIETO  MPOQUIS

po¢heCCUOHAIBHOTO 00pa30BaHUs.
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PE3YJbTATHI OCBOEHUSA YUYEBHOM JUCHUILJIAHBI

OcBoenune coaepxaHusi ydeOHOM IUCIHMIUIMHBI «MareMaTtukay O00eCTeUrBacT
JTOCTUKEHUE CTYJEHTAMHU CIICIYIOIIUX PE3YIbTATOB:

JUYHOCIHBIX:

* c(hopMUPOBAHHOCTH TIPEACTABICHUA O MAaTEMATHKE KaK YHUBEPCAIHHOM SI3BIKE
HAyKH, CPEJICTBE MOJICIUPOBAHMS SIBJICHUH W TPOLIECCOB, 00 HIEIX U METOoJax
MaTEMaTUKH;

* MOHMMAaHWE 3HAYUMOCTM MATEMATHKW MJI1 HAy4YHO-TEXHHYECKOIO Mporpecca,
c(OPMHUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKE KakK K YacTh OOIIeUeTOBEUYECKOM
KyJbTYpbl 4€pe3 3HAKOMCTBO C MCTOPUEH pa3BUTHS MaTeMaTUKH, DSBOJIIOIUEH
MaTEeMaTUYECKUX UJICH;

* pa3BUTHE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKeHMS,
AITOPUTMUYECKON KYJIbTYpPbl, KpUTUYHOCTH MBIIUICHUSI HA YPOBHE, HEOOXOIUMOM JIJIst
Oynyiield NpoQecCHOHAIBHON AESTENbHOCTH, JJIA MPOJIOJDKEHUS O00pa3oBaHUS U
caMo00Opa30BaHMS;

* OBJAQJCHUE MaTEMAaTUYECKUMU 3HAHUSIMU U YMEHUSMH, HEOOXOIUMBIMU B
MOBCEHEBHOM KU3HU, JIJII OCBOCHUS CMEKHBIX €CTECTBEHHOHAYYHBIX JMCIMIUINH U
JTUCHUTUIMH TpOo(EecCHOHATBHOTO LUKJIA, JJIsI TIOJydeHUs o0pa3oBaHusi B 00JACTAX, HE
TPeOYIOUX YIITyOJICHHOW MaTeMaTU4eCKON MOATOTOBKY;

* TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCJIE CAMOOOPA30BaHUIO, HA
MPOTSIKEHUU BCEW KU3HU; CO3HATEIbHOE OTHOIICHHUE K HEMPEPHIBHOMY OOPa30BAHUIO
KaK yCJIOBHIO YCICITHON MPOdeCCHOHATIBHOM U OOIIICCTBEHHOM IESITEIIHHOCTH;

* TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSATEIbHOM, TBOPUECKOW M OTBETCTBEHHOM
NeATEIIbHOCTH;

* TOTOBHOCTH K KOJUICKTUBHOW pPabOTEe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HON, YUeOHO-UCCIIeI0BATEIbCKOM, MPOSKTHOU U

OPYTUX BUJAX AEATEIbHOCTH,
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* OTHOLICHHE K NPOPECCUOHATIBHON NEATEIbHOCTH KAaK BO3MOKHOCTH y4YacTHs B
pELIEHUH JINYHBIX, OOMIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIMOHAIBHBIX MPOOJIEM;

MemanpeomemHoix:

* YMEHHE CaMOCTOSATEJIBHO ONPEAEIATh LEJIN NEATEIBHOCTH U COCTABIIATD IUIAHBI
JESATENBHOCTH; CAMOCTOSITENBHO OCYIIECTBIATh, KOHTPOJUPOBATh U KOPPEKTHUPOBATH
NEATEIbHOCTh,  HUCIOJIb30BaTh  BCE  BO3MOXHBIE  PECYPCBl I JTOCTHIXKCHUS
MOCTABJICHHBIX IIE€JIe M pealn3alud ITUIAaHOB JEATEIbHOCTH; BBIOMPATH YCIIEUIHBIC
CTPATETUU B Pa3IUYHBIX CUTYaLHsX;

* YMEHHE NPOAYKTUBHO OOIIATHCSA M B3aMMOJEHCTBOBATH B MPOILIECCE COBMECTHOM
NEeATENbHOCTH, YUYUTHIBATh MO3ULUUA JPYTUX YYACTHUKOB AESATENBHOCTU, 3(P(HEKTUBHO
pa3pelaTb KOHQIUKTHI;

. BJIQJICHUE HaBbIKAMU IIO3HABATEIbHOM, Y4YEOHO-UCCIEAOBATEILCKON U
MIPOEKTHOM JESATENbHOCTH, HAaBBbIKAMHU pa3peuieHus npolieM; CHOCOOHOCTh U
TOTOBHOCTb K CaMOCTOATEJIBHOMY IIOMCKY METOJOB PEUICHUS IMPAaKTHYECKHX 3a/ad,
MPUMEHEHUIO PA3JIMYHBIX METO/IOB MTO3HAHNUS;

. TOTOBHOCTh W CIOCOOHOCTh K CaMOCTOATEIHHOM MH(GOPMAIIMOHHO-
NIO3HABATEJIbHON JEATENBHOCTH, BKJIIOYAs YMEHUE OPHEHTHPOBATHCA B Pa3IUYHbBIX
UCTOYHMKAX  HMH(OpManuu, KPUTHYECKHM  OLEHHUBaThb U  UHTEPHPETUPOBATH
MH(POPMAIUIO, TOTYYAEMYIO U3 Pa3IMYHbIX HCTOUHUKOB;

* BJAJCHUE SI3bIKOBBIMU CPEJCTBAMU — YMEHHE SICHO, JIOTMYHO M TOYHO M3Jararhb
CBOIO TOUKY 3PEHMS, HCIIOJIb30BATh aICKBATHBIE A3BIKOBBIE CPECTBA;

* BJIa/ICHUE HAaBbIKAMU MO3HABATEIbHON pedeKCcur KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM U MBICIIMTEIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHWUM, I'PAHUL CBOETO
3HAHUS U HE3HAHUS, HOBBIX [TO3HABATENIbHBIX 33/1a4 U CPEJICTB UX JOCTUKEHUS;

* LEJECYCTPEMIICHHOCTh B MOMCKAX W MPUHSATUU PELIEHUH, COOOPA3UTENIBHOCTh U
UHTYMIIUS,  Pa3BUTOCTb  MPOCTPAHCTBEHHBIX  MPEJACTABICHUM;  CHOCOOHOCTH
BOCIIPMHMMATh KPacoTy U FTapMOHUIO MUPA;

npeomemmuulx:
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* Cc(pOpPMHUPOBAHHOCTb MPEACTABIECHUN O MaTeMaTHKE KakK YacTH MHUPOBOU
KYJbTYPbl 1 O MECTE MATEMATUKH B COBPEMEHHOM UBUIIU3ALMH, O CIIOCO0AaX OMUCAHUS
Ha MaTeMaTUYECKOM SI3bIKE SIBJICHUN PEaJIbHOIO MUPA;

* C(OPMHUPOBAHHOCTh MPEACTABICHUI O MAaTEMaTHUKEYECKUX IOHATHSAX Kak o
BAKHEMIIMX MAaTEMATUYECKUX MOJEIAX, MMO3BOJIIIOIIMX ONMCHIBATH U U3y4aTh Pa3HbIC
IIPOLIECCHl U SBJICHUS; IIOHUMAaHUE BO3MOKHOCTH AKCHOMATHYECKOI'O IOCTPOCHUS
MAaTeMaTUYECKUX TEOPUH;

* BJAJCHUE METOJAMM JI0KA3aTEJIbCTB U aAJIrOPUTMOB pEILICHUs, YMEHHE UX
IIPUMEHATH, IPOBOAUTH T0KA3aTEIbHBIE PACCYKICHUS B XO/€ PEIICHUS 3a/1a4;

* BJAJACHUE CTAHJAPTHBIMM  NOPUEMAMHU  PELICHUS  PAUUOHAIBHBIX U
UPPALMOHAIBHBIX, ITOKA3aTENIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHCHUN U
HEPABEHCTB, UX CUCTEM; HCIIOJIb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX IPOTrpamMM, B TOM
YUCJIE U IOUCKA ITyTH PELIEHUS U WIUTIOCTPALIMY PELICHNS] YPAaBHEHU U HEPABEHCTB;

* c(pOpMUPOBAHHOCTH MPEACTABIECHUN 00 OCHOBHBIX MOHATUSAX MAaTEMaTUYECKOTO
aHaJM3a U X CBOMCTBaX, BIAJICHHE YMEHHEM XapaKTepU30BaTh MOBEACHUE (DYHKIIMIA,
UCIIOJIb30BAHUE T[IOJYYEHHBIX 3HAHUM JUId ONMCaHWA W AaHAIM3a PEAIbHBIX
3aBUCUMOCTEH;

. BJIAJICHUE OCHOBHBIMU TOHATUSAMHU O IUIOCKHUX U HPOCTPAHCTBEHHBIX
reOMeTpUUYecKUx (Urypax, UX OCHOBHBIX CBOWCTBAX; C(HOPMHPOBAHHOCTb YMEHUS
pacno3HaBaTh Ha YepTEXKaxX, MOJAEIAX U B PEAIbHOM MUPE F€OMETPUUYECKHE (DUTYPBI;
NPUMEHEHUE HM3YUYEHHBIX CBOMCTB I€OMETpUYECKUX GUryp U Qopmyin Uil pelieHus
FeOMETPUYECKUX 3aJa4 U 3a7a4 ¢ IPaKTUYECKUM COJECPKaHUEM;

*  c(pOopMHUPOBAHHOCTh MPEJCTABICHUNA O NpPOLECCaX U SBICHUSAX, HUMEIOLIUX
BEPOSATHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PeaibHOM MHUpe, 00
OCHOBHBIX MOHATHAX DJIEMEHTAPHOU TEOPUM BEPOSITHOCTEM; YMEHUN HAXOAUTh U
OLICHUBATh BEPOSITHOCTH HACTYIUICHUS COOBITUH B MPOCTEHUIINX MPAKTUYECKUX

CUTyallHAX U OCHOBHBIC XapaKTCPHUCTUKU CJ'Iy‘-IElfIHBIX BCJINYHH,
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* BJIaACHHC HaBbIKaAMH HCIIOJIB30BAaHHS I'OTOBBIX KOMIIBIOTCPHBIX IIPpOrpaMM IIpu

PCUICHUHA 3aaa4.

COJIEP)KAHUE YYEBHOM JUCIUILINHBI

BBenenue

MaremaTuka B Hayke, TEXHUKE, SKOHOMHKE, HWH(OPMAIMOHHBIX TEXHOJIOTUSX U
IIPAKTUYECKON JesATenbHOCTH. Llenmn u 3amaunM u3ydyeHuss MaTeMaTUKU MPU OCBOCHHUU
npodeccuii CITIO u cnermansnocteii CIIO.

AJITEBPA

Pa3BurHe NOHATHS 0 YUCIE

enbie u panuoHanbHble uuciaa. JledicTButenbHbie uucna. [IpubiavkeHHbIC
BbIUKCIICHUA. KOMILUIEKCHBIE YnCIa.

KopHu, crenenun u jorapupmsi

Kopun u crenenn. KopHH HaTypanbHOM CTENEHM M3 YWCIA W HUX CBOWCTBA.
Crenenn C  pauuMOHaJbHBIMU  TOKa3aTensiIMH, WX  cBoiictBa. (CremeHu ¢
NEUCTBUTEIbHBIMU  TOKa3arenssMu. (CBOWCTBA  CTENEHHM C  JIEMCTBUTEIbHBIM
ITOKA3aTEeJIEM.

Jlorapudm. Jlorapubm uucna. OcHOBHOE JorapuMUUECKOE TOXKICCTBO.
HecsaTuunble W HaTypajbHble Jjorapudmel. IlpaBuna peiictBuii ¢ norapudmamu.
IIepexor K HOBOMY OCHOBAHHUIO.

[IpeoOpazoBanue anreOpanveckux BeIpaxeHui. [IpeoOpa3oBanue pannuoHaIbHBIX,
UPpAIMOHATBHBIX CTETICHHBIX, MOKA3aTEIbHBIX U JOrapu(MUIECKUX BHIPAKEHUM.

IIpakTHyeckue 3aHATHS:

Apudmernueckue JEWCTBUS HaJA YWUCIaMHM, HAXOXJECHHE MPUOIMKEHHBIX
3HAUYEHUN BEIMYMH M TOTPEIIHOCTEN BBIYUCICHUHN (aOCOMIOTHOM M OTHOCUTENIBHOM),

CPaBHCHHC YHCJIOBBIX BBIpa)KCHI/II)’I.
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Beluncnenue u cpaBHeHHE KOpHEW. BhINIOJIHEHNE pacdyeToB ¢ pajuKaiamu.

Pemienne wppanmonanbHbIX ypaBHeHMH. HaxoxneHue 3HaYeHHWH CTENEHEHn C
paloHaibHBIMU NoKa3aTensiMu. CpaBHeHue crerneHell. [IpeobpazoBanHust BbIpaKeHU,
coJlepKallMX CTENEHU. Penienne noka3areabHbIX ypaBHEHUMN.

Pemenne npukinagHeIx 3a1a4.

Haxoxnenue 3HaueHuil jorapudma no npou3BoJbHOMY OcHOBaHuIO. Ilepexon ot
OJTHOTO OCHOBaHHUS K JpyroMy. Beluucienne u  cpaBHEHHE JIOTapU(pMOB.
JlorapumupoBaHue U TOTEHIUPOBAHUE BBIPAKEHUM.

[TpuOnkeHHbIe BBIYMCIECHUS U PELICHUS IPUKIAIHBIX 3a/au.

Pewenue norapu(pMuyeckux ypaBHEHH.

OCHOBbBI TPUTTOHOMETPHUU

OcHOBHbIC IOHATHUSA

Pagnannas mepa yrima. BpamarensHoe nBuxeHne. CHHYC, KOCUHYC, TAHITC€HC U
KOTAaHI'€HC YUCIIA.

OcCHOBHbIC TPUTOHOMETPHYECKHUE TOXKAECTBA.

®opmynsl npuBeneHuss. Popmynbl cioxeHus. PopMynbl yaBoeHuss DPopmyiibl
IIOJIOBUHHOTO YTJIA.

IIpeoOpa3oBaHus NPOCTEHINMX TPUTOHOMETPUYECKUX BbIPAKECHUI.

[IpeoOpa3oBaHre CyMMbl TPUTOHOMETPHUUECKUX (YHKUMHA B NPOU3BEIACHHE U
MPOU3BEJECHUS B CyMMYy. BhIpaskeHrHe TPUTOHOMETPUUYECKUX (DYHKIIMI uepe3 TaHIeHC
IIOJIOBUHHOTO apryMEHTa.

Tpuronomerpuyeckue ypaBHeHUs] H HEPaBEHCTBA.

[Ipocreimmue TPUTOHOMETPUYECKUE ypaBHEHUS. IIpocrenmue
TPUTOHOMETPUUYECKNE HEPABEHCTBA.

OOpatHble TPUTOHOMETpUYECKHE (PYHKITMU. APKCUHYC, apKKOCHUHYC, apKTaHT€HC.

IIpakTHYeckHe 3aHATHSA:

PaanannbIii MeTON M3MEPEHUS YIIIOB BPAILLICHUS U CBA3b C IPaJyCHOU MEPOM.
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OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA, (POPMYJbl CIOXKEHHUS, YIBOECHUS,
npeoOpa3oBaHWE CYMMBI  TPUTOHOMETPHUECKUX  (QYHKIMI B  TPOU3BEICHUE,
npeoOpa3zoBaHue MPOU3BENICHUS TPUTOHOMETpUUeckuX GyHKuui B cymmy [Ipocteiime
TPUTOHOMETPHUYECKNE YPABHEHUS U HEPABEHCTBA.

OOpaTHbIle TPUTOHOMETPUYECKUE (PYHKITHH: APKCUHYC, apKKOCHHYC, apKTaHT€HC.

®YHKIUU, UX CBOMCTBA U TPA®UKHU

@Oynknuu. O0nacTh ONpENeNeHUs] U MHOXECTBO 3HA4YeHM; rpaduk (QyHKIUH,
nocTpoeHue rpadukoB PYHKIUN, 3aJaHHBIX Pa3TUYHBIMUA CITIOCOOAMHU.

CeoiicTBa (pyHKIHM: MOHOTOHHOCTh, YETHOCTb, HEUYETHOCTh, OTPAHHUYECHHOCTb,
NePUOIUYHOCTh. [IpoMexxkyTKkH Bo3pacTaHus U yObIBaHUS, HAUOOJbIIIEE U HAUMEHbIIIEE
3Ha4YeHUs, TOYKM OJKcTpemyma. ['paduueckas  uHTepnpetanusa. [Ipumeps
(GYHKIIMOHATBHBIX ~ 3aBUCUMOCTEM B peajbHbIX  Mpoleccax UM SIBJICHUSX.
Apubmernueckue onepanuu Haa (QyHkuusmu. CrnoxHas (GyHKUUS (KOMITO3UIINA).
[ToHsTHE O HEMPEPHIBHOCTU (PYHKIIUH.

Oopartnble ¢ynkuuu. OOnacTh ompeneleHWs W 00JacTh 3HAYCHMM OOpaTHOMU
¢bynkuuu. ['padux oOpaTHOM QyHKIHY.

CreneHnble, TNoOKa3aTejlbHble, Jorapupmuyeckue W TPUTOHOMETpPHUYECKHE
¢pynkunu. O0paTHbie TPUTOHOMETPUYECKHE (PYHKIIUH.

Onpenenenus QPyHKIMMA, UX CBOWCTBA U TpaUKH.

IIpeo6pazoBanms rpadukoB. [lapannenbHbIil IEpEeHOC, CHMMETPHUS OTHOCUTEIIBHO
OCell KOOpJIMHAT W CHUMMETPHUS OTHOCHUTEIIBHO Hayajda KOOpPAMHAT, CHUMMETPUs
OTHOCHUTEJILHO MPSIMOM Y = X, PacCTsHKEHHE U CKaTHE BIOJIb OCEH KOOpIUHAT.

IIpakTHyeckue 3aHATHS:

[Ipumepbl 3aBUCUMOCTEH MEXAy NEPEMEHHBIMA B pEaJIbHBIX MpoIeccax Hu3
CMEXHBIX auciuiuiH. Onpenenenue ¢QyHkuuil. [locTpoeHue u ureHue rpadukoB
¢bynaknuii. MccnenoBanne (ynkiuu. CBOWCTBA TUHEHHOM, KBaIpaTHYHON, KyCOYHO-

JUHEHHONM M JpoOHO — nuHeWHoW GyHkuuil. HenpepbiBHblE W TEpUOIUYECKUE
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¢ynkuu. CBoiicTBa U rpadMKu CUHYyca, KOCUHYCa, TAHI'€HCa U KoTaHreHca. OOpaTHbIe
¢ynkiun u ux rpaguku. O6patHbie Tpuronometpuyeckue Qynkuuu. [IpeodbpazoBanus
rpaduka pyHkuuu. 'apmonnueckue konebanus. [Ipuknaanele 3agaun.

[TokazarenbHble, JorapuMUUEecKue , TPUTOHOMETPUUECKHE YpaBHEHHUS U
HEPABEHCTBA.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IocnenoBarenbnocTn.  CrocoObl  3alaHusi W CBOMCTBA  YHCIOBBIX
nocienosarenbHocTed. IlonsTne o mpenene mnocnenoBareabHOCTH. CyliecTBOBaHUE
rmpefena MOHOTOHHOM — OTpaHMYEHHOM — mociefoBarenbHOCTH.  CyMMUpOBaHHE
nociuenoBarenbHOCTE. beckoHeuHo yObIBaromias reoMeTpuueckasl Mporpeccus U ee
CymMMa.

IlpousBoanasi. IloHsTue o mnpou3BOAHON (YHKIMK, €€ TeOMETPUYECKUN U
dbusznueckuii cMbICi. YpaBHeHUE KacaTelbHOUW K Tpaduky dyHkuuu. [IpounsBoaHbie
CyMMBI, Pa3HOCTH, NMPOU3BEAECHUSA, YaCTHOTO. IIpOU3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkuuii. [IpuMeHeHHe NPOU3BOJHON K HCCIENOBaHUIO (YHKIMA M TOCTPOEHUIO
rpadukoB. [IpousBoaHbie 00paTHON PYHKIIMU U KOMIO3UIIUU (DYHKITHH.

[Tpumepsl UCTOIB30BAHUSA TPOU3BOAHOMN ISl HAXOXKACHUS HAWITYUIIEro PEIICHUs
B TMPUKIATHBIX 3a7adax. Bropas mpousBojHas, €€ TreoOMEeTpUYECKUM U (U3MUECKHM
cMmbici. Haxoxaenue ckopocTu [uisl mpoiiecca, 3aAaHHoro GopMyioi u rpadukom.

IlepBooOpa3nass u wmHTerpaj. I[IpuMeHeHue ONpeAENIeHHOr0 WHTErpana s
HAXOXJCHUS TUIOMAau KpuBoiuHelHoM Tpanennn. dopmyna Herotona-JlelOHuna.
[Tpumepbl puMeHeHUs! HHTeTpaia B (PU3UKE U TEOMETPUH.

IIpakTHyeckue 3aHATHS:

YucnoBasg moOCIEeq0BaTENbHOCTb, CHOCOOBI €€ 3aJaHMsl, BBIYHMCICHHUS YJICHOB
nocienoBatenbHocTd. [Ipenen mocnenoBaTenbHOCTH. beckoHeuHOo — yObIBaroias
reOMETPUYECKAs IPOTPECCHU.

[IponsBoaHas, MEXaHUYECKUN U T€OMETPUYECKUN CMBICI IIPOU3BOIHOM.
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VYpaBHeHue  kacatenbHOM B obmem  Buge. llpaBunma u  Qopmyibl
g depeHurpoBanus, TabIuIa TPON3BOAHBIX AIEMEHTAapHBIX PyHKumid. MccnenoBanue
GYyHKIMM C TOMOIIBIO Tpou3BOAHON. HaxoxkaeHwe HaMOONbIIEro, HAUMEHbBIIETO
3HAYEHHUS U SKCTPEMAJIbHBIX 3HAUCHUN (DYHKIIUH.

WNurerpana u mnepBooOpa3Hasd. Teopema Hprorona-JleiiOnuna. IIpumenenue
MHTErpasa K BBIYUCICHUIO (PU3UMUYECKUX BETUYUH U TUIOIIA IEH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHussT W CHCTeMbl YpaBHeHMil. PannoHalbHBIE, UPPALNOHAIBHBIC,
[I0Ka3aTEeJIbHbIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCHMIBHOCTE ypaBHEHMH, HEPABEHCTB, CUCTEM.

OcHOBHBIE MPUEMBI UX PEIICHUs (Pa3I0KEHUE HA MHOXXHUTEIHU, BBEICHUE HOBBIX
HEU3BECTHBIX, OJICTAHOBKA, rpayUueCKUil METO).

HepasencrBa.  PanvoHanbHBIE,  MPpAallMOHAIBHBIE,  IOKa3aTEIbHBIE U
TPUTOHOMETPHUUYECKHE HEpaBeHCTBA. OCHOBHBIEC TPUEMBI X PEILECHUS.

Hcnonb3oBanue cBoiicTB U rpapukoB pyHKUMH NPU pelicHUU YPABHECHUM U
HepaBeHCTB. Meron wuHTepBajoB. M3o00pakeHrWe Ha KOOPIWHATHOM TUIOCKOCTH
MHOY>XECTBA PEIICHUN YPABHEHUN U HEPABEHCTB C ABYMs IIEPEMEHHBIMU U UX CUCTEM.

Hpuxnagusie 3aga4u. [IpuMeHeHHE MaTEMAaTHYECKUX METOJIOB IS PELICHUS
coJiepKaTeNNbHbIX 337a4u W3 pa3IM4HbIX oOsiacTell Hayku U npakTuku. MHTepnperanus
pe3yJbTara, y4eT peaIbHbIX OTPAaHUYECHUMN.

IIpakTHyeckue 3aHATHSA:

Kopuu ypaBHenuii. PaBHocuiibHOCTh ypaBHeHUI. [Ipeobpa3oBanue ypaBHEHUN.

OcHOBHBIE NIPUEMBI PELIEHNS YPAaBHEHUH. PellieHne cUCTEM ypaBHEHHU.

Hcnonp3oBanne CBOWCTB U TpapUKOB (PYHKIIUH Il PEIICHHs yYpaBHCHUN U
HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUS BEPOATHOCTEM

JJIeMeHTbl KOMOUHATOPUKHU
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OcHOBHbIE TOHATHUS KOMOWHATOPHUKHU. 3aJayd Ha MOJACYET 4YHCJa pa3MEIlEHUH,
MePECTaHOBOK, coueTaHui. Permenue 3amaq Ha nmepedop BapuanToB. Dopmyiia GmHOMA
Hrrotona. CoiicTBa OMHOMUHANBHBIX KO3 puimentoB. Tpeyronbauk [lackans.

JJIeMEHTbI TEOPUH BEPOSITHOCTEH

CoObITHE, BEPOATHOCTH COOBITHS, CIIOXEHHUE W YMHOXXEHHE BEPOSTHOCTEH.
[lonsitue o He3zaBUCHUMOCTH cOOBITHM. [[uckpeTHas ciydaiiHas BeJIMYMHA, 3aKOH €€
pacnpeneneHus. YuCIOBbIE XapaKTEPUCTUKW JUCKPETHOM CIIy4YallHOM BEJIMYWHBI.

[Tonsarue o 3akoHE OOJIBIIMX YHCE.

JJIeMeHThbl MATEMAaTHYEeCKON CTATUCTUKU

[IpeacraBnenre JaHHbIX (TAONUIBI, JOUAarpamMMmbl, Tpaduku), TeHepaabHas
COBOKYITHOCTb, BbIOOpKa, cpeaHee apudmerunyeckoe, meauana. [lonsartue o 3amadax
MAaTEMATUYECKON CTaTUCTUKH.

Pemenne npaktudyeckux 3a/1a4 ¢ NpUMEHEHUEM BEPOSATHOCTHBIX METOJIOB.

IIpakTHYeckue 3aHATHS:

Ucropust pa3Butus KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEM M CTATUCTHUKUA U HX
poJib B  pa3iNMuYHBIX cdepax ueJoBeueckor ku3HedesTenbHocTU. [IpaBuna
KOMOMHATOpUKU. PellieHne KOMOWHATOPHBIX 3ajad. Pa3smenieHus, codeTaHus H
nepecraHoBku. bunom Herotona u tpeyronsHuk [lackans. [Ipuknagneie 3agaum.

Kiaccuueckoe omnpeneneHue BEPOSTHOCTH, CBOMCTBA BEPOSITHOCTEM, TEOpema O
CyMM€  BEpOsATHOCTEM. Bpruncienue  BeposTHocTen. IlpukimamHele  3amaym.
IIpencraBienne YnCIOBbIX JaHHBIX. [[pUKIagHbIe 3a0a4u.

I'EOMETPUASA

IIpsiMbIe ¥ MVIOCKOCTH B IPOCTPAHCTBE

B3auMHOe pacnonoxkeHue IByX MNpsSMBIX B MpocTpaHcTBe. [lapannenbHOCTb
IPSAMOU M IIOCKOCTH. [lapaiuiennbHOCTD IUIOCKOCTEN. [leprieHauKyIapHOCTE IPSAMON U

IUIOCKOCTU. llepneHauKynsip W HakJIOHHAs. YTod MEXAY NPSMOW M IUIOCKOCTBIO.
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JIByrpaHHbli  yroja. YToa MEXIy IUIOCKOCTSIMU. [leprneHauKynsspHOCTh JBYX
IJIOCKOCTEH.

['eomeTpuyeckue mpeoOpa3oBaHUsi MPOCTPAHCTBA: MapaJUICIbHBIM  TEPEHOC,
CUMMETPHSI OTHOCUTENIBHO IIOCKOCTH.

[TapamnenbHoe  mpoexktupoBanue. [lnomans  OpTOroHanbHOW — MPOEKIHM.
N300pakeHne npoCcTpaHCTBEHHBIX (UTYP.

MHoOrorpaHHuKHU

Bepimunbl, pebpa, rpanu MHororpanHuka. Pa3BepTka. MHOTOrpaHHbIE YTIIbL.
Brinmyknbie MHOrorpanHuku. Teopema Ditnepa.

[Ipu3ma. IIpsmasa m HakioHHas npusma. [IpaBunpHad npusma. [lapamnenenumnen.
Ky®.

[Inpamuna. [IpaBunpHas nupamuaa. Y cedeHHas nupamMuaa. Terpasap.

CumMMmetpuu B KyOe, B apajieNienumese, B Ipu3Me U MupaMusie.

Ceuenusd Ky0a, IpU3Mbl U TUPAMU/IBI.

[IpencraBieHre O MNpPaBUIbHBIX MHOTOIPAaHHUKAX (TeTpa’ap, KyO, OKTasap,
JToAeKa’Ap U UKOCAIP).

Tesa 1 MOBEPXHOCTH BpallleHUA

Humuaap w  KoHyc. YceueHHbIi KoHyc. (OcHOBaHME, BBICOTA, OOKOBas
MOBEPXHOCTh, OOpazytouiasi, pa3BepTka. OceBble CEUEeHUs] U CEUYEHHs MNapajiiesIbHbIe
OCHOBAHHUIO.

[ap u cdepa, ux ceuenus. KacarenbHas mIOCKOCTh K cdepe.

HN3mepennst B reoMeTpuu

O6bvem u ero uzmepenue. MaterpansHas ¢hopmysna oobema.

®opMyibl 00beMa KyOa, TPSIMOYTOJIbLHOTO MapajuieNenuiena, Ipu3Mbl, UIHHIPA.
®opMynbl 00beMa upamuaa U Konyca. opmynbl MI0MIAIM TOBEPXHOCTEN LIMIMHIpA
u KoHyca. ®opmybl o0bemMa 1mapa u iomanu chepsl.

[Tono6ue Ten. OTHOILIECHUS TUIOMIAIEeH TOBEPXHOCTENH U 00HEMOB TTOJOOHBIX TE.
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Koopannatel n BekTopbl. [IpsiMoyronbHas (IekapToBa) cucTeMa KOOpPAMHAT B
npoctpanctBe. dDopmyna paccTosHUS MEXIy ABYMS TOYKaMH. YpaBHEHHUS CQeEphl,
IIJIOCKOCTH U IIPSMOM.

Bektopel. Monyns Bekrtopa. PaBeHCTBO BekTOpoB. CIIOXKEHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YMCIIO. Pa3iioxkeHne BEKTOpa IO HAIIPABICHUAM. YTOJI MEXIY
nByMsa BektopaMu. [Ipoekmusi BekTopa Ha ock. KoopaunaTel Bektopa. CkansipHOe
IIPOU3BEICHUE BEKTOPOB.

Hcnonbp30oBaHne KOOPAMHAT W BEKTOPOB IIPU PELICHUM MATEMaTUYECKUX W
IIPUKJIAIHBIX 3a/]a4.

IIpakTyeckue 3aHATHA:

IIpr3HaKky B3aMMHOI'O PACIOJIOKEHHUS IPSAMBIX. YTOI MEXKIY IIpsAMbIMU. B3auMHoe
PACIIONOKEHUE TPSAMBIX U IUIOCKOCTEH. [leprneHauKynsp M HAKIOHHASA K IUIOCKOCTH.
Yrosn Mex)Iy NpsIMOM U INIOCKOCTBIO. T€OopeMBbl 0 B3AaMMHOM PACIIOJIOKEHUH MPSMOU U
IJIOCKOCTHU. Teopema o Tpex NepneHIuKyIsIpax.

[Ipr3Haku ¥ CBOMCTBA MapAJLIEIBHBIX U NEPIEHANKYISAPHBIX IUNIOCKOCTEM.

PaccTostHue OT TOYKM 10 IUIOCKOCTH, OT MPSMOM IO IUIOCKOCTH, PACCTOSTHUE
MEXIy IUIOCKOCTSIMH, MEXKIY CKPEIIMBAIOIIUMH MPSIMBIMU, MEXKIY IPOU3BOJIBLHBIMU
(¢urypamu B IpoCTPaHCTBE.

[TapajutennbHOE MPOEKTUPOBAHME M €ro CBOMCTBA. Teopema O IUIOIIAIA
OpPTOrOHAJIBHOM MIPOEKLINH MHOT'OYTOJIbHHKA. B3anmnoe PacCIOIOKEHUE
IPOCTPAHCTBEHHBIX PUTYD.

Paznuunble BuAbl MHOTOrpaHHMKOB. MX wn3o0paxenus. CedeHus, pa3BepTKU
MHOTOTpaHHUKOB. [Dlimomanes mnoBepXHOCTU. Buapl CHUMMETpUI B NIPOCTPAHCTBE.
CuMMeTpust TeJ BpalleHUs] © MHOTOIpaHHUKOB. Brruucienue miomaaeii 1 00beMoB.

Bekroper.  lelictBus ¢ Bekropamu. JlexkaproBa cucremMa KOOpPAMHAT B
IPOCTPAHCTBE.

VYpaBHEHHE OKpYKHOCTH, cQepbl, IIOCKOCTU. PaccrosiHMe MEXITy TOYKaMHU.

JlelicTBUSL C BEKTOpAaMH, 3aJaHHBIMU KoopAauHaTtamu. CKaJasipHOE MpPOU3BEINECHUE
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BEKTOPOB. BEKTOpHOE ypaBHEHUE NPSIMON U IUIOCKOCTH. Vcroap30BaHNE BEKTOPOB MPU
JI0KA3aTeJIbCTBE TEOPEM CTEPEOMETPHH.

JIns BHEayAUTOPHBIX 3aHATUN CTYJEHTAM, HapsAdy C pEUIeHWEeM 3aJad u
BBITTOJTHEHUS IPAKTUYECKUX 3aJaHUM, MOXKHO MPEIJIOKUATH TEMBI UCCIIEIOBATEIILCKUX U
pedepaTuBHBIX paboT, B KOTOPBIX BMECTO CEpUH OTACNBHBIX MEIKHUX 3a1ady u
yOPaKHEHUN TMpeAiaraloTcs CIOKETHbBIE 3aJlaHusl, TpeOyIolue JIMTEIbHON paboThl B
paMKax OJHON MaTEeMaTUYECKOW CUTyalluH. DTH T€Mbl MOTYT ObITh MHIWBUAYaJIbHBIMU
3aJaHUsIMM, HO MOTYT TIpeiararbCsi W TPyHIe CTYAEHTOB [Jii COBMECTHOTO

BBIITOJIHCHU MCCIICJOBAHMA.
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Tembl

JJISL KHCCJIEIOBATEIBLCKHUX U JIA00PATOPHBIX padoT

HenpepsiBHbie 1poOu

IIpuMeHeHne CIOXKHBIX IPOLIEHTOB B 3 KOHOMUYECKUX pacueTax
[TapajutesibHOE TPOEKTUPOBAHKUE

Cpennue 3Ha4eHUs U UX IPUMEHEHNE B CTaTUCTHKE
BekTopHoe 3a1aHne NPSAMBIX U ITIOCKOCTEN B IPOCTPAHCTBE
CnoxeHre rapMOHUYECKUX KoJieOaHU

['paduueckoe pelieHue ypaBHEHUN U HEPABEHCTB
[IpaBunbHBIE U MOTYNPABUIBHBIE MHOTOTPAHHUKH
KoHnueckne ceueHus U X NPUMEHEHHUE B TEXHUKE
[Tonsitue nuddepennnana u ero MPUIOKEHUS

Cxembl bepHyIIM TOBTOPHBIX UCTIBITAHUN

HccnenoBanne ypaBHEHUN U HEPABEHCTB € IapaMeTPpOM
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TEMATHYECKOE IINTAHUPOBAHUME

[Ipu peanuzanuu cojaepxaHusi o0Ie00pa30BATENIbHON YUEOHOU JUCIUTUIMHBI
«Matemaruka» B mpeaenax ocBoeHus OIIOII CIIO nHa 6a3e OCHOBHOTO OOIIETo
oOpasoBaHus ¢ moigydeHneM cpeaHero oobmiero obpaszoBanwus (IITICC3) makcumanbHas
yueOHas Harpyska oOydarommxcs coctapisieT: o crnenuaibHocTu CIIO TexHuyeckoro
npodwrst — 351 gac. M3 Hux — aynuropHas (o06si3aTenbHas) Harpy3ka OOydJaroIIuXcs,

BKJTFOYAs TIPAKTUYECKUE 3aHATHS, — 234 Jac.; BHeayAUTOPHAsI CaMOCTOsITEIbHAs paboTa

cTyneHToB —117 4ac.

TEMATHUYECKHUU IIJIAH
HaumenoBanue tem Copepxarenpuble | KonnuecTBo yacos
JUHUU
AyauTo | caMoCTOs
PHBIX | TelbHas
yueOHas
pabota
Beenenue 2
Pa3BuTre moHATHS 0 YnCTe Anrebpanyeckas 10 6
Kopnu, crenenn u norapudmbl AnreOpaunyeckas, 28 15
TEOPETUKO-
(byHKUHOHATbHAS,
YpPaBHEHUU U
HEPABEHCTB
OCHOBBI TPUTOHOMETPUH AnreOpanyeckas, 31 15
TEOPETUKO-
(byHKUHOHATBHAS,
YPaBHEHUH U
HEPABEHCTB
[IpsiMble U MIIOCKOCTH B ['eomeTpuueckas 20 11
IPOCTPAHCTBE
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6 | KoopauHaTel 1 BEKTOPHI ['eomeTpuueckas 16 8
7 | DnemeHThl KOMOMHATOPUKHU Croxactuueckas 12 4
8 | dyHKIIMH, X CBOMCTBA U TeopeTtuko- 18 11
rpadukm. byHKIIMOHATBHAS
CreneHHble, TOKa3aTeIbHbIE,
norapuMHUIecKue u
TPUTOHOMETPHIECKUE QYHKITUN
9 | Muororpannuku. Tena u ['eomeTpuyeckas 26 13
MOBEPXHOCTHU BpAILlCHUS
10 | Hauana maTemaTu4yeckoro aHanusa | TeopeThko- 24 9
(GyHKUHOHATbHAS
11 | YpaBHeHUs 1 HEpABEHCTBA VYpaBHeHull u 20 14
HEPABEHCTB
12 | Muterpan u ero npuMeHEHUe ['eomeTpuueckas, 15 4
TEOPETUKO-
(GyHKUHOHATbHAS
13 | DnemenTsl Teopun BeposiTHocTe. | CToxacTuyeckas 12 8
DJIeMEHThl MAaTEMATUYECKOM
CTaTUCTUKHU
234 117

HToro

351
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XAPAKTEPUCTUKA OCHOBHBIX BUAOB JEATEJIBHOCTH

CTYIAEHTOB

Cooepircanue odyuenusn

Xapakmepucmuka 0CHOBHBIX 61006
deamenvHoCcmu 00yuarouezoca (Ha yposne
YueoHbwIx Oelicmaeuit)

Beeoenue

O3HaKoOMJICGHHE C POJBKO MATCMATHKH B HaYKG,D
TCXHHUKC, OKOHOMHKC, I/IH(bOpMaHHOHHI)IX
TCXHOJIOTHUAX U HpaKTquCKOfI JACATCIIBHOCTH.

O3HaKOMIICHHE C MESIMU M 3a/la9aMu U3y4CHUS [
MaTteMaTuku TIpu ocBoeHuu mnpodeccuit CIIO u
crienmanbHocteit CIIO.

AJI'EBPA

Pazeumue nonsamus o uucne

BreinonnaTe apI/I(l)MeTI/ILIGCKI/IG I[CﬁCTBPISI Hal1
qHucCJIaMu, [ coucTtasa YCTHBIC H ITHMCbMCHHELIC
IIPUCMBI;

Haxonuth npuOnukeHHbIe 3HaYCHUST BEJIMYUH M [
MOTPENTHOCTH  BBIUMCICHUN  (aOCONIOTHAs U
OTHOCHUTEJIbHAs); CpaBHUBATH YHCIIOBBIE
BBIPKCHUS,

Haxomute omubOku B  mpeoOpa3oBaHUSX U
BBIUMCICHHUSIX ] (OTHOCHUTCS KO BCEM IyHKTaM
POTrpamMMBbl)

Kopnu, cmenenu, nozapugpmot

O3HaKOMUTBCA C MOHATHUEM KOPHS N-U CTENEHH, | |
CBOMCTBAMH  pAJMKaJOB M C  IPaBWIAMH
CPaBHEHHUEM KOpPHEM.

DopMynupoOBaTh ONPEAECICHUE KOPHS U cBOWCTBA
KOpHEN. BpUMCHATH U CpaBHUBATh KOPHHU, JIEJIATh
OpUKUAKY 3HadeHus KopHs. [IpeoOpa3oBbiBaTh
YHCIIOBbIe U OYKBEHHBIE BBIPAXKEHMSI, COAEpKAIINe
paguKabl.
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BoinonssaTe pacyeTsl o dbopmynam,
coziepkarmum| | paauKabl, OCYIIECTBIISIS
HE0OXOIMMbIC TIOJICTAHOBKY M TIPE0Opa30BaHMS.

Onpenenarb paBHOCUIIBHOCTh BBIPAKEHUU Cl]
paaukanamu. PemaTs uppanmoHaibHble ypaBHEHHUS.

O3HaKOMHUTBCS C  TOHATHEM  CTENEHH  cl]
JEUCTBUTEIBHBIM  IIOKa3aTEeJIEM. Haxonuts
3HAYCHHUS CTEIICHH, UCIIOJB3YS npul!
HEO0OXOJMMOCTH MHCTPYMEHTAJIbHBIE CPEJICTBA

3anuchiBaTh KOPEHb N-Ml CTENEHH B BUJAE CTEIICHU
c[J 1poOHBIM MOKa3aTeseM U Ha00OPOT.

DopMyIUpOBaTH CBOWCTBA CTEIICHEH.
Borancnsats![ CTEIICHU c palMOHAIbHBIM
MOKa3aTeseM, IeyaTh NPUKUAKY 3HAYCHUSI CTEIICHH,
CpPaBHUBATh CTEIICHHU.

[IpeoOpa3oBbIBaTH  YUCIOBBIE U OYKBEHHBIE
BBIPQKEHHUS,[ | coaepKalllue CTENeHH, MNPUMEHSIS
CBONMCTBa. PemaTe noka3aresnbHble ypaBHEHHS.

O3HakOMHUTBCA C TPUMEHEHHMEM KOPHEU U
CTEICHEW[ | TIpM BBIUMCIEHUM CPEIHUX, MpH
JEJICHUNA OTpE3Ka B «30JI0TOM ceueHum». Pemars
IIPUKJIAIHBIC 3a1a4X HA «CII0KHBIE IIPOLIEHTHD».

Ilpeoopazosanue
anzedpauuecKux 6blpaxdceHuil

BrimonHaTh npeoOpa3zoBaHus BBIPAXKCHUU,
npuMeHsisil] GhopMyIbl, CBA3aHHBIE CO CBOMCTBAMU
CTerneHel u iorapu@mos.

Onpenensatb 007acTh JOMYCTUMBIX 3HaYeHUi [
JorapupMUIecKoro BBIPAXECHHUS. Pemats
JorapuMuyecKrie ypaBHEHUSI.

OCHO

Bbl TPUTOHOMETPUH

OCHOBHBIC MOHATHUSA

[] M3yunTh pagvaHHbIA METOJ H3MEPEHUS YTJIOB
BpallcHUsI M UX CBSI3b C TPAAYCHOU MEPOM.
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N300paxkath yriabl BpallleHUs] Ha OKPY>KHOCTH,
COOTHOCHUTH BEJIMYHUHY yTJja C €r0 PacloiI0KEHUEM.

[ dopMyupoBaTh ornpeeIeHus
TPUTOHOMETPUUECKUX  (PYHKIMH  AJig  YIJIOB
MOBOPOTa W JJISl OCTPBIX YIJIOB MPSIMOYTOJIBHOTO
TPEYTOJbHUKA U OOBSICHATH UX B3aUMOCBSI3b.

[IpruMeHATH  OCHOBHBIE  TPUIOHOMETPHUUYEC-KHE

OcHoBHBIE
TPHUTOHOMeTpHYECKHe TOXAECTBA  JUISI  BbIYUCIEHUA| 3HAYEHUU
TOKIECTBA TPUTOHOMETPUUECKUX (PYHKIIHH 110 OJJHOU U3 HUX.
1 VI3yuuTh OCHOBHBIE (POPMYJIBI TPUTOHOMETPHUU:
Hpeoﬁpa3f)BaHnﬂ (bopMyIbl CIOXKEHMSI, YIBOCHMs, MpeoOpa3oBaHUs
TpocTenIIX CYMMBl  TPUTOHOMETPUYECKMX  (QYHKUMA B
TPHFOHOMeTquSCKHX IIPOM3BEACHUE U IPOU3BEIACHUA B CyMMYy W
BRIpAZKCHUH PUMEHSTH npu BBIYMCIICHUN 3HAYECHUS
TPUTOHOMETPUYECKOTO BBIPAKEHUS W YIPOILLICHHS
€ro.
(] O3HaKOMHUTBCA CO CBOMCTBAMHM CHUMMETPUH
TOYEK HA €IMHUYHOU OKPYKHOCTH U MPUMEHATH UX
JUTsl BBIBOJIa (DOPMYJT IPUBEACHMUS.
. [ Pemats o dopmynam 51 1o
Hpocreitmue TPUTOHOMETPUUECKOMY Kpyry MIPOCTENIIINE

TPUTOHOMETPHUYECKHE
YPABHEHHS M HEPABEHCTBA

TPUTOHOMETPUYECKUE YPABHEHUSI.

] TTpumeHsTh 001LIME METOABI PEIIEHUS] YpaBHEHUI
(mpuBeneHNE K JMHEHMHOMY, KBaJIpaTHOMY, METO[
pa3oXKEeHUs] Ha MHOXKMTEIH, 3aMEHbI TIEPEMEHHOI)
IIPU PEILIEHUU TPUTOHOMETPUYECKUX YPABHEHUM.

[J OrMeuaTh Ha Kpyre peueHus MTPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

APKCHHYC, AaPKKOCHHYC,
APKTAHI€HC YUCJIA

O3HaKOMHTBCS c MTOHSTUEM oOpaTHBIX ||
TPUTOHOMETPUUECKHUX (DYHKITHIH,

[] 3yunTh onpeiesieHns] apKCUHYCca, apKKOCHHYCA,
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apKTaHreHca
n3o0paxkaTb  Ha

Yyucia, dhopMyIHpoBaTh
e IMHUYHOU

ux,
OKPY>XHOCTH,
IPUMEHSATH IIPU PELIEHUU YPABHEHHI.

®YHKIUA, UX CBOUCTBA U TPA®GUKHU

DOyHKUNH

ITonsiTHe 0 HEMPEPHLIBHOCTH
bynkunun

(] O3HaKOMHUTBHCS C IIOHATHEM HepeMeHHOﬁ,
IMpuMepamMu 3aBUCUMOCTEH MCKAY IICPCMCHHBIMU.

O O3HaKOMUTLECS C
OTPENENATh PUHAICKHOCTh

HNOHATHEM  rpaduka,
TOYKU Trpaduxy
¢ynkuuu. Ilo popmyne npocreinieil 3aBUCUMOCTH
ompenensaTh BUA ee Trpaduka. Belpaxarb 10

dbopmyIie oiHy IEpEeMEHHYIO Yepe3 ApyTHe.

[1 O3HaKOMHUTBCA C ONpeaeiIeHuEM (QYHKIUH,

dbopmyHpoBaTh €ro. Haxoauts 00J1acTh

ONpeaeNeHHs U 001acTh 3HAYEHUN (QYyHKIHUU.

CaoiicTBa QyHKUIMH.
I'papuueckas
uHTepnperauus. llpumepst
(GyHKIHOHAJBHBIX
3aBHCHMOCTEH B peajibHbIX
npoueccax u iBJIeHUsX

[1 O3HaKOMUTBCS C MpUMEPAMH (PYHKIIMOHAIBHBIX
3aBUCHMOCTEMN B PEANIbHBIX MPOLIECCaX U3 CMEKHBIX
JVCLIAIUINH.

[ O3HaKOMHUTBCA c JIOKA3aTEIbHBIMU
PACCY X ICHUAMUA HEKOTOPBIX CBOWCTB JIMHEMHOW W
KBaJpaTUYHON (YHKIIUN, TPOBOJIUTH UCCIIECOBAHUE
apobHo  —

JUHEHHOW U KBaApaTUYHOW (PYHKIUH, CTPOUTH UX

JIMHEHUHOM, KYyCOYHO-JIMHENHOM,

rpadguku. CTpouTh M 4uTaTh Ipa@uKu (QYHKIUH.
UccnenoBath PyHKIINM.

(1 CocraBnsiTh BHA (QYHKUMH 1O JAHHOMY

YCIIOBUIO, pCIIATh 3aa491 Ha OKCTPEMYM.

[ BeimoHsaTs IpeoOpa3oBanus rpaduka QyHKIIHH.

OoOparHble QyHKIIMU

MIOHSATHE byHKIINNA,

OTpENeNsITh BUA W CTPOUTHh Tpaduk 0OpaTHOM

[l W3yuuth oOpaTHOM
(GyHKIIUK, HAXOJIUTh €€ 00JacTh OMpEICICHUS U
oOnacTh 3HaueHul. [IpuMeHsTh cBOWcTBa (PYHKIMI
IpU MUCCIENOBAHUM YPaBHEHUW M TPU PELICHUU
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3a7la4 Ha OKCTPEMYM.

1 O3HAaKOMUTBCA C MOHSTUEM CIOKHOU (QYHKIIUU.

CreneHnHble, MoOKa3aTeJbHbIE,
JorapupmMuyeckue u
TPUTOHOMETPHYECKHUE
¢pynkuuu. O0paTHbie
TPUTOHOMETPUYECKHE
byHkuuu

[l Bpluucnarh 3HaueHUs (PyHKIMK MO 3HAYCHHIO
apryMeHta. OrmnpenensaTe MOJIOKEHUE TOYKM Ha
rpaduke 1o ee KOOpAUHATAM U HA0OOPOT.

1 Hcmonw3oBaTh  cBoWcTBa  (DYHKIMNA  JJId
CpaBHEHHMS 3HAUCHMI CTEIIEHEH, ToTapu(MoB.

[l Crpoutrb rpaduku JOTapuPMHUUYECKHX U
CTETEHHBIX (QYHKIUH.

(1 Pemartp norapupMuyeckue, MOKa3aTeIbHbIE
YPaBHEHUSI W  HEPABEHCTBA 110  WU3BECTHBIM
aJITOpPUTMaM.

(] O3HaKOMHUTBCA C TMOHATHEM HENPEPHIBHOU
MEPUOANYECKON byHKINHA, dbopmynrpoBaTh
CBOICTBa CUHYCA U KOCHHYCA, CTPOUTH UX TpaduKH.

[1 O3HaKOMUTbCA C TIOHATHEM T'apMOHHYECKUX
KoJeOaHuii W  MpuMepaMud  TapMOHUYECKUX
KOJICOaHMI NJIsi OMMCAHUS MPOIIECCOB B (PUBHKE U
JIPYruX 00J1acTIX 3HAHMUSL.

(1 O3HaKOMHUTBCS C TIOHSATHEM  Pa3pbIBHOMN
MEPUOANYECKON byHKINHA, dbopmynupoBaTh
CBOMCTBA TaHIe€HCAa W KOTAHT€HCA, CTPOUTH WX
rpaduku.

[ IlpuMeHATh cBOWCTBa (PYHKUMH AJi1 CPAaBHEHHUS
3HAUYEHUNA TPUTOHOMETPUYECKUX GYHKUUN, IS
pelIeHns TPUTOHOMETPUUYECKUX YPABHEHUI.

[ Crpoutb rpaguku oOpaTHBIX
TPUTOHOMETPUUECKUX (DYHKIMI U ONpenensTh IO
rpadukaM Ux CBOMCTBA.

[ BeimoaHsaTs peoOdpazoBaHue rpadukos.
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HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IlocaenoBaTe IbLHOCTH

ll O3HaKOMUTBCS C ITOHATHUCM YHUCIIOBOM
IoCJaca0BaTCIIbHOCTH, criocobaMu  ee 3aJJaHu,
BBIYHCJIICHUAMHU €C YJICHOB.

ll O3HaKOMUTBCS C ITOHATHUCM npeaciia
IHOCJIACA0BATCIILHOCTH.

[1 O3HaKOMHUTBCA C  BBIYMCICHHEM CYMMBI
OECKOHEYHOI'O0 YHUCIIOBOTO psjla Ha IpHUMepe
BBIUMCIICHUSI CYMMBI OECKOHEYHO YObIBaroIien
r€OMETPUYECKON ITPOTPECCHH.

(1 PemaTe 3aauM Ha TNPUMEHEHHE (HOPMYIIBI
CyMMBbI OECKOHEUHO YOBIBAIOIIEH Te€OMETPUUECKOMN
IPOTPECCHH.

IIpousBoaHasn u ee
IPUMEHEHHE

] O3HAKOMUTHCS € MOHSITUEM TPOU3BOTHOM.

[} U3yuuth 1 popMyIupoBaTh €€ MEXaHHUUCCKUN U
FCOMETPUYECKUM  CMBIC], HW3YYUTh  AJITOPUTM
BEIYHCIICHUSA MIPOU3BOTHOM Ha npumMepe
BBIYUCJICHUSI MTHOBEHHOM CKOPOCTH M YIJIOBOTO
kod(pduireHTa KacaTeJIbHOM.

[1 CocTaBnsiTb ypaBHEHHE KacaTelIbHOM B 00IIEeM
BUJIE.

(1 Belyuuts mpaBuna auddepeHunpoBaHus,
TaONMIy TPOU3BOAHBIX DJIEMEHTAPHBIX (YHKLIHMH,
npuUMeHATh s audpepeHunpoBanus (QyHKIUH,
JUISI COCTaBJICHUS YPABHEHUS KACATEIBHOM.

[] I3y4nTh TEOpEMBbI O CBSI3U CBOWMCTB (DYHKIIMH U
POU3BOJHON, (POPMYIIUPOBATDH UX.

(1 IlpoBOoauTh C  TIOMOINBIO  IMPOW3BOIHOM
uccnenoBanue GyHKIMH, 3aJaHHON (POpMYIIOi.

(1 VYcranaBnauBaTh CBsSI3b CBOMCTB (YHKIHMH H




31

MPOU3BOJAHOM IO UX IpauKam.

[ TlpuMeHsTh MPOU3BOAHYIO ISl PEIICHUs 3ajad
HAa HaX0XJICHHE HaWOOJBIIEro, HAUMEHBIIETO
3HAYEHHUS U Ha HAXOXKJEHUE IKCTPEMyMa.

IlepBooOpa3Hasi m MHTErpAaJI

(1 O3HaKOMUTBCS C TIOHATHEM WHTerpaiza M
MepBOOOPA3HOM.

] VI3yuuTh mpaBuiia BHIYUCIICHHUS NEPBOOOPA3HOM
u Teopemy Hrrotona-JIeiOnua.

] Pemath 3a7jauu Ha CBSI3b MEPBOOOPA3HON U €€ C
MPOU3BOJHOMN, HA BBIUKCIECHUE TIEPBOOOPA3ZHOM ISt
JTAHHOM (PYHKITUH.

[] Pemarts 3aJa49d Ha IMPUMCHCHHC HMHTCTpalia IJIA
BBIYHMCIICHHUA (i)I/I?)I/I‘-ICCKHX BCJINYHH U HHOHIa,HGﬁ.

YPABHEHUA U HEPABEHCTBA

YpaBHeHUS U CUCTEMBbI
ypaBHeHuid. HepaBeHcTBa n
CHCTEeMbI HEPABEHCTB C
ABYMS llepeMEeHHbIMHU

[] O3HAaKOMHTBCSA C MPOCTEHUIIMMH CBEICHUSIMHU O
KOpHSIX airedpandyeckux ypaBHEHUMN, C TOHATUSIMHU
VCCIIEIOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM.

[] U3y4nTth TEOPUIO PAaBHOCUIIBHOCTH YPABHEHUU U
ee mnpuMmeHeHue. [loBTOpUTH 3amuch pelIeHUs
CTaHIAPTHBIX YPaBHEHHUM, IIPUEMBI
npeoOpa3oBaHusl ypaBHEHUM JJIsI CBEIECHHUS K
CTaHIAPTHOMY YPABHEHHUIO.

[J  Pemate panvoHadbHbIC, HPPALUOHAIBHBIC,
MOKa3aTEIbHbIE U TPUTOHOMETPUUECKUE YPABHEHUS
Y CHUCTEMBI.

[1 Wcnonb3oBaTh cBOMCTBa M Tpaduku (QyHKIHIMA
JUId peuieHus ypaBHeHWH. [IoBTOpUTH OCHOBHBIE
IIPUEMBI PEILIEHUS CUCTEM.

[] Pematb ypaBHEHHS, IPUMEHSS BCE IPHUEMBI
(pa3noxeHue Ha MHOMHUTEIM, BBEIACHUE HOBBIX
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HEU3BECTHBIX, MOJICTAHOBKA, IPAPUUECKUN METO).

(1 PemiaTb CUCTEMBI YpaBHEHUW, MPUMEHSS
pasznuyHbie crnocoObl. O3HAKOMUTHCS C OOIIMMU
BOIIPOCAMHU PEILICHUS HEPABEHCTB U UCIOJIb30BAHUS
CBOMCTB U rpaduKkoB (YHKIMA NpU pEUICHUU
HEPaBEHCTB.

[l Pemarb HepaBeHCTBA W CHUCTEMbl HEpPaBEHCTB,
NPUMEHSS Pa3IUYHbIE CIIOCOOBI.

(] IlpuMeHsATH MaTEMaTUYECKUE METOABI JUIA
peleHns COJepKaTeNbHbIX 3a4ad M3 Pa3JIMYHBIX
oOnacTell HaAyKu W MpakTHKU. MHTepnpeTrupoBaTh
PE3yJIbTaThl, YUUTHIBATH PEATIBHBIE OTPAHUYEHUS.

3JEMEHTbI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEH U

CTATUCTUKU

OcHOBHBIC MOHATHSA
KOMOHMHATOPUKU

] 3y4unTh npaBuiia KOMOMHATOPUKH U MPUMEHSITh
IPU pElIEHUU KOMOMHATOPHBIX 3a/1a4.

(1 Pemrath KOMOWHATOpPHBIE 3ada4d METOIOM
nepedopa U 1o MpaBUly YMHOXKEHUS.

[1 O3HaKOMHTBCS C MOHATUAMH KOMOWHATOPUKH:
pa3MENIEHUSMH, COYETAaHUSIMU U NIEPECTAHOBKAMU U
dbopmynamu AJid UX BBIYUCICHUS.

[1 OOBSACHAT W NOPUMEHATH (GOPMYNbl  IJId
BBIYHMCIICHUS] ~ Pa3MEIEHUN, MEepEeCTaHOBOK U
COYETAHUM IIPU PEIICHUU 3a/1a4.

(1 O3nakomuthcsi ¢ OuHOMOM HploTOHA W
TpeyronbHukoM [lackasns.

DJIeMEHTbI TEOPUH

] Pemarts [IPAKTUYECKHUE 3aJ1a4u C
HUCII0JIb30BaHUEM MOHITHU u MPABUII
KOMOMHATOPHUKH.

] N3yunth KJIaCCUYECKOE olpeaesieHue
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BEePOSITHOCTEM

BEPOSITHOCTH, CBOMCTBA BEPOSTHOCTH, TEOPEMY O
CyMM€ BEPOSTHOCTEH.

[ Paccmotpets MIPUMEPBHI BBIUNCIICHUS
BeposATHOCTEW. Pemare 3agaum Ha BBIYKMCICHUE
BEPOSATHOCTEH COOBITHH.

IIpeacraBienne JaHHbIX
(Tabdauubl, JUATPAMMBI,

[] O3HaKOMHUTBLCS C MMPpCACTABJICHUCM YHCIOBBIX
JAaHHBIX U UX XaPAKTCPHUCTHKAMMU.

rpadukn) [] PemaTh mOpakTH4YeCKue 3a7adyd Ha 00pabOTKy
YHUCJIOBBIX JIAaHHBIX, BBIYHCJICHHUE ux
XapaKTePUCTHK.
I'EOMETPHUS

IIpsaMbIe U IVIOCKOCTH B
MPOCTPAHCTBE

[] ®opMynupoBaTh U NPUBOJUTH JOKA3aTENIbCTBA
MPU3HAKOB B3aUMHOIO PACHOJIOKEHHUS MPSAMBIX U
mIockocred. Pacmo3sHaBate Ha  4deprexkax U
MOJEISAX  Pas3IUYHbIC ciIy4yau B3aUMHOT'O
pPacoJIOKEHUS MPSIMBIX u IJIOCKOCTEM,
apryMEHTUPOBATH CBOU CY)KJICHHS.

] ®opmynupoBaTh ONPEACICHUS, TNPU3HAKU U
CBOWCTBA MMAPAJUICIIBHBIX W MEPIEHAUKYJISPHBIX
IJIOCKOCTEN, IBYTPAHHBIX U JINHEWHBIX YTJIOB.

[/ DBpINOMHATH  TMOCTPOEHUS  YITIOB  MEXIY
NPSAMBIMHA, TPSIMOM U IUIOCKOCTBIO,  MEXIY
IJIOCKOCTSAMM II0 ONKMCAHUIO U PACIIO3HABATh UX Ha
MOJEIISX.

[] [TpuMeHsATH MIPU3HAKU 51 CBOMCTBA
pPACIlOJNIOKEHUST TMPAMBIX M IJIOCKOCTEH  IpHU
pemernyn 3anad. M3o00pakath Ha pPHUCYHKaX U
KOHCTPYHUPOBATh HAa MOJIEIAX MNEPHEHIUKYISPHI U
HAKJIOHHBIC K TIJIOCKOCTH, TMpPsMbIC, MapasieibHbIC
MIJIOCKOCTH, YIJIBI MEXAY MPSIMON U IJIOCKOCTBIO U
000CHOBBIBaTh TIOCTPOCHHE.

] Pemarpb 3a1a4 Ha BBIYUCIICHUC I'COMCTPHICCKHX
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BeaM4YuH. OINKCHIBATH PACCTOSHHME OT TOYKH JI0
IJIOCKOCTH, OT MPSAMOM [0 IUIOCKOCTH, MEXIY
IJIOCKOCTSAMH, MEXIY CKPEIIUBAIOIIAMU NPSIMBIMHU,
MEKY IIPOU3BOJIBHBIMU durypamu B
IIPOCTPAHCTBE.

[]  @®opmynupoBaTh U JOKa3blBaThb OCHOBHBIC
TEOPEMBI 0 pPacCTOSHUSIX (Teopembl
CYILIECTBOBaHMUSI, CBOMCTBA).

[1  HN3o0paxaTh Ha 4YepTekax U  MOJEIAX
paccTosiHUSI W OOOCHOBBIBATH CBOU CYXKIEHUS.
Onpenenatb YW BBIUMCIATH  PacCTOSHUA B
npoctpancTBe. [IpuMeHsITs (OpMyINibI U TEOPEMBI
IJIAHUMETPUH JIJI PEUICHUS 3aa4.

[1  O3HaKOMUTBLCS C ITIOHATHEM IMapauICIIbHOI'O
IMIPOCKTUPOBAHUA u €ro CBOMCTBAMH.
q)OpMy.]'II/IpOBaTB TCOPCMY 0 Iiomaaun
OpTOFOHaJIBHOﬁ IMPOCKIKMKU MHOI'OYI'OJIbHHKA.

(1 IlpumeHsiTh  TeOpUI0 JUIsi  OOOCHOBaHUS
MOCTPOCHUI M BBIYUCICHUI. APryMEHTHPOBATH
CBOM CYXJECHUS O B3aUMHOM DPacCIOJIOKEHHUU
MPOCTPAHCTBEHHBIX (PUTYD.

MHOrorpaHHUKHU

] OnuckIBaTh U XapaKTEPU30BaTh PA3TUYHBIC BUIBI
MHOTOTPAHHUKOB, TMEPEUUCISATh HMX DJIEMEHTBhl U
CBOMCTBA.

[1 M3oOpaxaTb MHOTOTPAHHUKH W BBIIOJHSTH
MOCTPOEHUsT Ha H300paKEHUSX M Ha MOJEIAX
MHOTOTPAHHUKOB.

[] BpIYMCHATH JMHEWHBIE DJIEMEHTBI U VYIJIBI B
MIPOCTPAHCTBEHHBIX KOH(pUTrypanusx,
apryMEHTUPOBATh CBOU CYXKACHUS.

(] XapakTepu3oBaTh W H300pakaTh CEUYCHUS,
pa3BEepPTKH MHOTOTPAHHUKOB, BBIUUCIATH IUIOMIAIN
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TTOBEPXHOCTEM.

[1 CtpouTh mpocTeilline cedeHus: Kyda, mpHU3MblI,
nupamuabl. [IpuMeHaTh (akThl U CBEIEHUS U3
TUIAaHUMETPHH.

(1 O3HakoMHUTBCS C BHUAAMU CHMMETpUH B
MPOCTPAHCTBE, (POPMYIUPOBATH OIpEACICHUS |
CBOMCTBa. XapaKTepu3oBaTb CHUMMETPUU  TEJ
BpAILCHHS] 1 MHOTOTPaHHUKOB.

] IIpuMeHSTh CBOMCTBA CUMMETPHUH MPU PEIICHUU
3azay.

]  Hcnonp30BaTh HpHO6peT€HHI>I€ 3HaHUA I
HCCIICAOBAHUA MW  MOACIHMPOBAHHA  HCCIIOKHBIX
3azay.

ll H306pa)KaTI> OCHOBHBIC MHOT'OI'PAaHHHUKH H
BBIIIOJIHATE PUCYHKHU 110 YCIIOBUAM 3a4a4.

Tena u moBepxHocTH
BpalleHust

[1 O3HaKOMHUTBCS C BHJAAMU Te€JI BpallCHUS,
dbopMyIHpOBaTh UX ONPEEICHUS U CBOMCTRA.

1 dopmynupoBaTh TEOPEMBI O CEYEHHH IIapa
MJIOCKOCTHIO M O TJIOCKOCTH, KacaTeIbHOU K cepe.

[ XapakTepu3oBaTh U U300paXkaTh Teja BpallCHHUs,
WX pa3BEPTKHU, CEUECHUSI.

[] Pemarp 3amaun Ha NOCTPOCHUE CEYEHUM, Ha
BBIUMCIICHUE JJIMH, PACCTOSHUM, YTJIOB, IJIOMIAICH.
[IpoBoauTh AOKA3aTENbHBIE PACCYXKIACHUS TIPU
pEllIeHUY 3a7ay.

] IIpuMeHATh CBOWCTBA CUMMETPHUU MPU PELICHUU
3aJlay Ha TeJia BpalleHus, HA KOMOMHAIIMIO Tell.

[l M300paxaTb OCHOBHBIE KpYIJIbIE Tela U
BBITIOJIHATH PUCYHOK MO YCIIOBUIO 33Ja4H.
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N3mepenust B reoMeTpuu

(]  O3HaKOMHUTBCA C IIOHSATHSIMU miomaanu M
06’I>€Ma, aKCMOMaMM U CBOMCTBAMHM.

[1 Pemarb 3agauM Ha BBIYMCICHUE IUIOLIAACH
MIOCKUX (UTYp, TPUMEHSS COOTBETCTBYIOLIUE
dbopmyIbl U (HaKThI U3 TIIAHUMETPUHU.

[1 M3yunuTh TEOpEMBbl O BBIYMCIECHUH OOBEMOB
[IPOCTPAHCTBEHHBIX TE€J, pellaTh 3aJadyd Ha
npuMeHeHre (OpMyIl BEIYUCIICHUS 00HEMOB.

[1 3yunTh popMynsl Jisl BBIUUCICHUS TUIOIIAIEH
MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpaLICHUS.
O3HAKOMUTBHCSA C METOAOM BBIYHMCIICHUS IUIOLIAIN
MOBEPXHOCTH CEPBHL.

[] Pemarp 3amauym Ha BBIYHMCICHHUE IUIOLIAJEH
ITOBEPXHOCTH IIPOCTPAHCTBEHHBIX TEI.

KOOleI/IHaTI)I H BEKTOPbI

[] O3HaKOMHUTBCSI C NOHATHEM BeKTOpa. M3ydnth
JIEKapTOBY CHCTEMY KOOPJIMHAT B IPOCTPAHCTBE,
CTPOUTH 1O 33JaHHBIM KOOPJIWHATAM TOYKHA H
IIJIOCKOCTH, HAXOAUTh KOOPIAUHATBI TOYEK.

[1 HaxomuTh ypaBHEHHsSI OKPYKHOCTH, cdephl,
IUIOCKOCTU.  BBIUMCIATH  pacCTOAHUS  MEXKIY
TOYKAMH.

(] W3yunTh CBOMCTBA BEKTOPHBIX BEJHMYMH,
[IPaBUJIa PA3JIOKEHHUsI BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, IIPaBUJIa HAXOXKICHUS KOOPIHMHAT
BEKTOpa B IMPOCTPAHCTBE, NpaBWJIA ACHUCTBUU C
BEKTOPaMHU, 3aJaHHBIMU KOOPANHATAMM.

[] IIlpuMeHATH TEOpHIO IpU PEIICHWM 3a1ay Ha
JEUCTBUSL € BeKTopamu. W3yuuTh CkanspHoe
IIPOM3BEICHUE BEKTOPOB, BEKTOPHOE YpPaBHEHHE
psAMON U IUIOCKOCTH. [IpuMeHsATH Teopuro mnpu
pellIeHUM 3a1a4 Ha JEUCTBUSA C BEKTOpaMH, Ha
KOOPAMHATHBIA METOJ, Ha IPUMEHEHUE BEKTOPOB
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AJIs1 BBIYKUCIICHWA BCJIMYHH YIJTIOB U paCCTOHHHﬁ.

(] O3HaKOMHUTBCS C A0Ka3aTCJIbCTBAMH TCOPCM
CTCPCOMCTPHH O B3aUMHOM PACIIOJIOKCHUU IIPAMBIX
1 INIOCKOCTEH ¢ MCIOJIb30BaHUEM BCKTOPOB.




1.

38

JIUTEPATYPA
Jna cmyoenmog

. Anmumos II.A. u np. Anre6pa u Hayana ananu3za. 10 (11) k1. — M.: 2013
. ArtanacsH A.C. I'eometpus 10- 11xn. — M.: 2014

. Mopakosuu A.I'. YueOHuk. Anrebpa U Havajla MaTeMaTuyeckoro ananusa. 10 -

11 k1. —M.: 2014

. Mopaxosuu A.I'. 3agaunuk. Anrebpa 1 Hadajga MaTeMaTH4ecKoro aHanusa. 10 -

11 x1. — M.: 2014

. Kossirun FO.M. u np. Maremaruka (Kuaura 1). — M.: 2013
. Komsirun FO.M. u np. Martematuka (Kuawura 2). — M.: 2013

Jiis npenoaaBareJien

06 obpazoBanuu B Poccuiickoit @enepanuu. enepanbhbiii 3aKkoH Poccuiickoi
Oepneparuu oT 29 aexadps 2012 r. Ne 273-d

@denepalibHbIl  TOCYIapCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPT CPEIHETO
(momHOTrO) OOmIEro obpazoBanusi. YTB. IIpukazom MunoOpuayku Poccum ot 17
Mas 2012 r. Ne 413

[Tpuka3z MunoOpnayku Poccun ot 29 nexadpst 2014 . No 1645 « O BHeceHuu
U3MEHeHU B mnpuka3 MuHHcTepcTBa 00pa3oBaHMs M Hayku Poccuiickoit
Oeneparun ot 17 mas 2012 1. No 413 «OO0 yrBepxkaeHuu QeaepabHOTO
rOCyJIapCTBEHHOI'0 00pa30BaTENbHOIO CTaHAApTa CpPEeAHEro (IOJIHOTO) OOIIEero
o0pa3oBaHUs.

PekoMenaanuu mo opraHuzaluy MOJy4YeHUsl CpeaHero oduiero oopa3oBaHus B
npenesiax OCBOEHHUs 00pa30BaTENbHBIX MPOrpaMM CpPEIHEro npodeccHoHaIbHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOIO 00IlEero OOpa3oBaHUs C YYETOM TpeOOBaHUM
dbeneparbHBIX TOCYAAPCTBEHHBIX 0OpPa30BATENbHBIX CTAHAAPTOB M IMOIY4aeMOM

npodeccur WM CHEUUATBHOCTH CPEIHEro MPOPECCHOHAIBHOIO 00pa30BaHUs



39

(mucpmo JlemapTamMeHTa TOCYJApCTBEHHOH TMOJMTUKA B cdepe TMOArOTOBKU
pabdounx kaapos u JJI1O Munoopuaayku Poccuu ot 17.03.2015 Ne 06-259).

S. ArtanacsH JI.C., byty3oB B.®., KagomiieB C.b. u ap. I'eometpus (6a30Bbliii 1
npoduabHbIi ypoBHH). 10-11. — M.: 2012

6. bamMakos M.M. Marematuka. Knura mnsa npenopaBarens. MeToaudeckoe
rmocobue. — M.:2013

1. bammvakos M.U. II.. LpiranoB. Metoauueckoe mocooue Ijs IMOATOTOBKH K
EI'D. —M.: 2011

8. Kossirun FO.M., TkaueBa M.B, ®@enepora H.E. u np. noa pea. Xuxuenko A.b.
Anre0Opa ¥ Hayaja MaTeMaTHYeCKOro aHanu3a (0a30Bblid U MPOPUIBHBIN YPOBHH).

10 x1. — M.: 2011

Humepnem-pecypcol
1. http://school-collection.edu.ru — DiekTpoHHBIN ydeOHUK «MaTeMaTHKa B IITKOJIC,
XXI Bex».

2. http://fcior.edu.ru - wuHbOpMaIMOHHBIE, TPECHUPOBOYHBIC W KOHTPOJILHBIC
MaTepUaIbL.
3. www.school-collection.edu.ru — Enunas KOJUIEKLIN U [udposeix

00pa3oBaTeNbHBIX PECYPCOB



