MMHUCTEPCTBO OBPA3OBAHMS 1 HAYKH ACTPAXAHCKOI OBJIACTH

['ocynapcTBeHHOE aBTOHOMHOE 00pa30BaTebHOE YUPEKICHNE
AcTpaxaHCKO# 00J1acTH BBICILIETO 0OPa30BaHUS
«AcCTpaxaHCKHUH TOCYJapCTBEHHBIN apXUTEKTYPHO — CTPOUTEIHHBIN YHUBEPCUTET
(TAOY AO BO «AT'ACVY»)
XAPABAJIMHCKWH ®UINAJI TAOY AO BO «<ATACY»

PABOYASI TIPOT'PAMMA YYEBHOM JUCIIUTIJIMHBI
OV /. 13 «MaTtemaTuka»
o npodeccun

cpenHero npohecCuoHaIBLHOTO 00pa30BaHuUs

23.01.06. «MaIMHUCT JOPOKHBIX U CTPOUTEJIHbHBIX MAIITHH»

2018 r.



YTBEPXJIEHA Pa6oyas nmporpamMma pa3paboTaHa Ha

[TemaroruryeckuM COBETOM ocHoBe DeepabHOrO roCy 1apCTBEHHOIO
X®T'AOY AO BO «AT'ACY» o0pa30BaTeIbHOIO CTaHapTa.
[TpoTtoxon Ne 5 Jupexrop X® 'AOY AOQBO «ATACY»
oT «26» anpess 2018 r. S éﬂ '%}B ]
O. B. Aunfaxoa
«26» anpens 2018 .

Opranmzanus-paspaborank: Xapabamuuckuii pumman FTAOY AO BO «ATACY»

Paspa6oryux: Y. A. Kymmumasosa, NperofaBaTelh MaTeMaTHKH XapaOaJMHCKOro
¢wmana FTAOY AO BO «<ATACY»

.

Perien3eHTHI:
3am. nH reﬂ?pa o YIIP X® I'AOY AO BO «ATACY»
/il . C. A. ProxxoBa

Vuurens matematrk MBOVY «COIL Ne 3» r. Xapa6any1.
JI. T'. HemunHOBa

—



COILEPKXKAHHUE

JEQT: (0380716 Xoh 0 35 628 Qe T 11 0 (0 - W 3
OO0m1as xapakTepucTUKa y4eOHOU AUCIUTUTUHBI «MAaTEMATUKA .....vvveeruvererireennne 3
MecTo y4eOHOM TUCTUIUTMHBI B YICOHOM TTAHE ...vvvveeisvreeessrreesssreesssssnesssssenssnsnnns 6
Pe3ynbTaThl OCBOCHUS YICOHOU JUCTIUTIIIIIHBI «...vvvevveessteeesereesireessseesnsensssessssnesssnes 6
ConepKaHUE YUCOHOM JTUCITUTIITTHBI 1.vvveevvreesssreeesssseessnsseessssssssssnesssssessssssesssssseenns 8
TeMaTHUECKOE TITAHUPOBAHIIE «...vvvveeurreessreesssreeessssessssssesssssesssssssssssssesssnssssssnseees 13
SO 3 N7 0 (S0 0% 0% 00 8 01 ) & (R 13
XapaKTepUCTHUKAa OCHOBHBIX BHJIOB YUEOHOM JEITCIIBHOCTH CTYJICHTOB ............... 15

Y4yeOHO-METOANUECKOE U MaTepUATIbHO-TEXHUYECKOE 00eCIIeUeHNE
MPOrpamMMbl Y4EOHOU AUCHUTUTHHBL «MATEMATHKA ...cvvvverieeeireesireesnneesneeenneee e 21

JIATEPATYPA .ttt e e e e e e s r e e e e e e s s s bbb e r e e e e aeeeeeesnnnnes 22



HOACHUTEJBHASA 3AIINCKA

[Tporpamma 0061Ie00pa3oBaTENBbHON yUeOHOW AUCIUIUIHHA «MaTtemaThKa
nmpenHa3HayeHa i u3ydyeHus MaTtemMaTuku B XapabamuHckoMm ¢ummnane [AOY
AO BO «AT'ACY», peanusyionieM o00pa3oBaTelbHYI0 MPOTPaMMy CPEIHETO
oOmero oOpa3oBaHHs B TIpeleliax OCBOEHUS OCHOBHOM mpodeccuoHanbHOU
obOpazoBarensHoil nporpammel CIIO (OINOIT CIIO) pabouux, ciayxkammux (mauee
[MITKPC) B cootBercTtBUn ¢ ®I'OC CIIO mno mpodeccun 23.01.06. «Mammnuct
JOPOXKHBIX ¥ CTPOUTEIIbHBIX MAIIUH).

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero obmiero
oOpa3oBaHMsl, MPEIBABISEMBIX K CTPYKTYpE, COAEPKAHHUIO U pe3ybTaTaMm
OCBOCHHS y4eOHOW IUCHUIUIMHBI «MaTemaThuka», B  COOTBETCTBHH  C
PexomeHmanusiMu 1o OpraHU3alMK MOJYYEHHsI CPEIHEr0 OOIIero oOpa3oBaHUs B
Mpezesiax OCBOEHUsI 00pa30BaTEIbHBIX MPOrPaMM CPEAHEr0 MPOPECCHOHAIBHOIO
oOpa3zoBaHusi Ha 0a3e OCHOBHOIO OOILEro OOpa3oBaHUSl C y4yeTOM TpeOOBaHUMI
denepanbHBIX TOCYJAPCTBEHHBIX 0O0pa30BaTENbHBIX CTAHIAPTOB M IMOIydaeMOu
npodeccun cpeaHero mpodeccuoHalbHOro oopasoBanus (mucbMmo JlemapraMeHTa
rocyJIapCTBEHHOM TOJUTUKU B cdepe MOoAroToBKkH padoumx kaapoB u JI1O
Muno6pHayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanue mnporpamMmbl «MaTemaTuka» HaIpaBiICHO Ha JIOCTHUKEHUE
CICIYIOIINX LeJIe:

* o0ecrieyeHue CcGHOPMHUPOBAHHOCTH TMPEJACTABICHUH O COIUAIBHBIX,
KyJIbTYPHBIX U UCTOPUUYECKHX (DAKTOpPaX CTAHOBIICHUS MAaTEMaTUKH;

* obOecrnieueHrue CHOPMUPOBAHHOCTU JIOTUYECKOTO, AJTOPUTMHUYECKOTO M
MaTEMaTUYECKOTO MBIIILJICHUS;

* oOecrnieueHne CGHOPMHUPOBAHHOCTH YMEHUN MPUMEHATH IOJyYECHHbIE
3HAHWS TIPU PEIICHUH Pa3IMYHBIX 33]1a4;

* obOecrnieueHrue cHOPMUPOBAHHOCTU MPEACTABICHUNM O MaTEMaTHKE Kak
4acTH  OOIIEYENIOBEYECKON  KyJNbTYphl, yYHUBEPCAJIBLHOM  SI3bIKE  HAYyKH,
MIO3BOJISIOIIEM OMKCHIBATH M U3yUYaTh PEAIbHbIC TIPOLIECCHI U SIBJICHUSI.

B nporpamMmy BKJIIOYEHO COJIEpKaHUE, HallpaBlieHHOE Ha (OPMHUPOBAHUE Y
CTYJICHTOB KOMIICTCHITUN, HEOOXOMUMBIX HJisa KadecTBeHHOro ocBoeHus OIIOII
CIIO na 6a3e 0CHOBHOTO OOIIEro 00pa30BaHUs C MOJTYYEHHUEM CPEIHETO 00IIero
oOpa3oBaHMs; MPOTPAMMBI  TIOJTOTOBKM  KBaTU(UIIMPOBAHHBIX  PabOYMX,
CITyKalTHX.

OBIIASI XAPAKTEPUCTUKA YYEBHOM JJUCIIUTIJIMHBI
«Marematuka»

Matematuka  sBhsieTcss  (pyHAAMEHTalIbHOH  001e00pa3oBaTEeNIbHOM
JTUCIUTUIMHOM CO  CJIOXKUBIIMMCSI YCTOMYHMBBIM COJIEpKAHUEM U OOIIUMU
TpeOOBAHUSIMU K TTOATOTOBKE 00YJAIOIITXCSI.

OO6mme 1en N3y4eHrns MaTEMaTUKH TPAIUIIMOHHO PEATU3YIOTCS B UEThIPEX
HaIpaBICHUIX:

1) obmree npeacTaBieHne 00 UACSIX U METOJaX MaTEMATHKH;

2) MHTEJUICKTYaJIbHOE Pa3BUTHE;



3) oBiiafieHHE HEOOXOIUMBIMU KOHKPETHBIMH 3HAHUSIMHA U YMCHUSIMU;

4) BoCIIUTATEIILHOE BO3/ICHCTBHE.

[Ipodpunuzanus 1eneil MaTeMaTUYecKoro oOpa30BaHUS OTpaXKaeTcs Ha
BBIOOpE MPUOPUTETOB B OpraHU3AIMK y4eOHOU AesiTeIbHOCTH oOydarommxcs. Jis
TEXHUYECKOT0, COLMAIbHO-3KOHOMUYECKOro Mpoduiel npodeccuoHanbHOro
oOpa3zoBaHusi BBIOOp 1IeJield CMeIaeTcs B NPAarMaTUYecKOM HaIpaBJICHUH,
IpeIyCMaTpUBAIOIIEM YCWICHHE U paclIMpeHHe TMPHUKIATHOTO XapakTepa
U3YYEHHUS] MaTEMATUKH, MPEUMYIIECTBEHHOW OPHUEHTAIMM Ha aIrOpPUTMHUYECKUMN
CTHJIh TIO3HABATEIILHOM JIEATETLHOCTH.

N3ydenne mMaremMaTHKku Kak MpoduiIbHON 0011eo0pa3oBaTeIbHON yueOHOM
JTUCIUIUINHBI, YYUTHIBAIOMEH crelupUKy OCBAaMBAEMbIX CTYACHTaMH IMpodeccuit
CIIO obecnieunBaeTcs:

* BBIOOPOM Pa3IUYHbBIX MOIX0I0B K BBEJCHUIO OCHOBHBIX IMMOHSATHUH;

* ¢dopMHpOBaHHEM CHUCTEMbl YYEOHBIX 3aJaHul, O0ECIEeYNUBAIOIINX
s PeKTUBHOE OCYIIECTBICHUE BEIOPAHHBIX IEJEBBIX YCTAHOBOK;

* o0oramieHueM CHEKTpa CTWIeH Yy4eOHOW JesATEeNbHOCTH 3a CUeT
COTJIaCOBaHUSl C BEAYIIUMH JCSATEIHbHOCTHBIMU XapaKTEPUCTUKAMHU BHIOpAHHOM
npodeccud .

[IpodunbHas cocTaBisronias OTPAXaeTcsi B TPEOOBAHUSIX K TOJATOTOBKE
o0y4Jaronmxcsi B 4acTu:

* OoOmIelt cuCTEeMBbl 3HAHWW: COJCP)KATEIbHBIE TPHUMEPHI HCIOJB30BAHUS
MaTeMaTHYECKHUX UCH M METOJI0B B IPO(ECCHOHATBLHOM e TeILHOCTH,

* YMEHUU: pa3nuuue B YPOBHE TPEOOBAHWI K CIOKHOCTH MPUMEHSIEMBIX
aJTOPUTMOB;

* TPAKTUYCCKOTO HCIIOIh30BaHUS TPHOOPETCHHBIX 3HAHWUH W YMEHUHU:
WHIUBUyIBHOTO Y4EOHOTO OMbBITa B TOCTPOCHUM MAaTEMaTHYECKHX MOJCICH,
BBITIOJIHEHUHU MCCIIE0BATEIbCKIX ITPOECKTOB.

Takum oOpasom, peanuzanusi COJACPKAHHUS  Y4EOHOM  JUCIUILIAHBI
OPUEHTHUPYET Ha NMPUOPUTETHYIO POJIb MPOIECCYaANbHBIX XapaKTePUCTUK YUeOHOU
paboThI, 3aBUCAIIMX OT Mpoduiisi MpodecCUOHATFHOTO 00pa30BaHuUs, TOTYyYCHHUS
OMbITa HCIOJIB30BAHUSI MAaTEMaTUKH B COJIEPKATEIBbHBIX U MPOdecCHOHATHHO
3HAUUMBIX  CHUTyallUsX 1O  CPaBHEHHI0O ¢  (HOPMaIbHO-YPOBHEBBIMH
PE3yIbTATUBHBIMHU XapaKTEPUCTUKAMH O0yUCHHUS.

ConepxaHne y4eOHOW AWCIMIUIMHBI pa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMH COJICPKATEIHbHBIMH JIUHUSIMH 00YUYEHUS MaTeMaTHKE:

* anreOpanyeckas JIMHUS, BKIIOYAONIAsS CHCTEMATH3allUI0 CBEACHHHA O
Yyuciax; U3yuYeHHe HOBBIX U 0000IIIeHNE paHee U3yUeHHBIX orepalinii (Bo3BeeH e
B CTEIEHb, W3BJICUCHUE KOPHS, JIorapuMHUpPOBAHUE, CUHYC, KOCHHYC, TaHTCHC,
KOTAaHTCHC W 00paTHBIC K HUM); U3yYEHHE HOBBIX BHOB YHCJIOBBIX BBIPAKCHUHN M
(dbopMys; COBEpIIEHCTBOBAHHME TMPAKTHYCCKUX HABBIKOB U BBIYHCIUTEIHLHOM
KYJbTYpbI, PACHIUPEHHE ¢ COBEPIICHCTBOBAHWE aJreOpandecKkoro ammapara,
c(hOPMHUPOBAHHOTO B OCHOBHOW IIIKOJIE, W €ro TMPUMEHEHHE K PEIICHUIO
MaTeMaTUYECKHUX U MPUKJIAIHBIX 33/1a4;

* TEOPETUKO-(PYHKITMOHAIIbHAS IMHUS, BKIFOYAIOIIAs CUCTEMATU3AINI0 |



paciMpeHne CBeICHU 0 (DYHKIMSAX, COBEPIICHCTBOBAHUE TpahUUECKX YMEHUN;
3HAKOMCTBO C OCHOBHBIMH HJESIMH M METOJaMH MAaTeMaTHYeCKOTO aHain3a B
o0beMe, TMO3BOJISIIOIIEM HCCIENOBaTh d3JEMEHTapHble (YHKIMM U peliaTh
npocTerime reoMeTpuieckue, Gu3nuecKkue U Ipyrue NpuKiaJaHble 3a/1auu;

* JIMHUS ypaBHEHUW M HEPABEHCTB, OCHOBAaHHAs Ha IOCTPOCHUU U
UCCJIEIOBAHUM MATEeMAaTHUYECKUX MOJICJICH, MepeceKaroniascs ¢ airedpandyeckon u
TEOPETUKO-(DYHKIIMOHAILHOM ~ JIMHUSIMM M BKJIIOYAIOIas ~ pa3BUTHE U
COBEPILIEHCTBOBAHNE TEXHUKU alreOpanueckux NpeoOpa3zoBaHUM HJisi pelieHUs
ypaBHEHUH, HEPABEHCTB U cuUCTeM; (OPMHpPOBAHHWE CIHOCOOHOCTH CTPOUTH U
UCCJIeIOBATh MPOCTEHIIINEe MAaTeMAaTUUYECKHE MOJICIN MPU PEIICHUH MPUKIIATHBIX
3a/1a4, 3a71a4 U3 CMEKHBIX U CHEIUATbHBIX TUCIUILINH;

* TeoMeTpHYecKas JMHHS, BKIIOYAIONIAs HATJSAHBIC TPEACTABICHUS O
MIPOCTPAHCTBEHHBIX (DUTYpax W U3YYCHHE UX CBOWCTB, GOPMHUPOBAHUE W PA3BUTHC
MPOCTPAHCTBEHHOTO  BOOOpaXXEHHs, pa3BUTHE CIOCOOOB  T€OMETPUUYECKUX
W3MEPCHUM, KOOPJWHATHOTO ¥  BEKTOPHOTO  METOJNOB  JUIA  PCIICHUS
MaTeMaTHYECKUX W TIPHUKIATHBIX 33149,

* CTOXAaCTHYECKas JMHHUS, OCHOBAaHHAas HAa pa3BUTUU KOMOWHATOPHBIX
YMEHUH, TPEICTABICHUA O BEPOSTHOCTHO-CTATUCTHYCCKUX 3aKOHOMEPHOCTSIX
OKPY>KaIoIIero MUpA.

B temartmdeckoMm ImiaHe TporpamMMbl YYeOHBIH MaTepHasl MPEACTABICH B
dopme dYepemyromerocss pa3BepTHIBAHUS OCHOBHBIX COJEPIKATCIBHBIX JIMHUAN
(anireOpanyeckor, TEOPETHUKO-(YHKIMOHAIBHOW, YpPAaBHEHUM U HEPABEHCTB,
T€OMETPUYECKON, CTOXAaCTUYECKOM), YTO TMO3BOJSET THOKO MCIOJb30BaTh UX
pPacIoyIoKeHUE U B3aMMOCBSI3b, COCTABJIATH PabOUYMil KaJeHIAPHBIN IJIaH, MO-
pa3HOMy depenysi ydeOHble TeMbl (TJlaBbl y4eOHHKA), YUYUTHIBas MPOQPUIH
npodeccruoHansHOTO 00pa3oBanus, crnenuduky ocanBaeMoil npodeccuu CIIO,
TIIyOMHY U3y4YeHHUs MaTepuaia, ypOBeHb MOJTOTOBKH CTYJEHTOB MO MPEAMETY.

B X® I'AOY AO BO «AT'ACY» maremaThka W3y4yaeTcss Kak ydeOHas
TUCHUIUIMHA B 00beme 285 wacoB. M3ydeHue oOmieoOpazoBaTeibHON yueOHOM
TUCITUTUIMHBL  «MareMmaTtnkay 3aBepIiiaeTcs IOJBEICHHEM HWTOTOB B (opme
sK3aMEeHa B paMKaX MPOMEKYTOYHON aTTECTAIUH CTYJACHTOB B IIPOIIECCE OCBOCHUS
ocHoBHOM OIIOIT CTIO ¢ nonyueHuemM cpeiHero ooiero oopa3oBaHus

MECTO YUYEBHOM JIJUCIATIJIMHGI B YYEBHOM ILTAHE.

VYyebnass nucnumimHa «MaremaTukay SBISIETCS Y4YEOHBIM MPEAMETOM
oOs3aTenbHOM mpeaMeTHOW obnactu «Maremaruka u uHpopmarukay DPIOC
cpeaHero oo1ero oopa3oBaHus.

B X® I'AOY AO BO «AT'ACY» yuebnas mucuuiuinHa «MartemaTuka
BXOJIUT B COCTaB o00mux o0O0meo0pa3oBaTeNbHbIX YYEOHBIX TUCIMIUIVH,
chopMHUpOBaHBIX U3 00s3aTeIbHBIX NpeaMeTHbIX obaacter PI'OC cpemgHero
obmero obpazoBanus, miaa npodeccun 23.01.06. «MamHHCT JOPOXKHBIX U
CTPOUTEIBHBIX MAITHUH).

PE3YJIbTATBI OCBOEHHUS YYEFHOM JUCLHUIIJINHBI.

OcBoeHne  comepkaHusl ~ y4eOHOM  JUCHUILIMHBI  «MareMarukay

6



o0ecneunBaeT JOCTUKEHHUE CTYIEHTAaMH CIEAYIOLIUX pe3yabmanos:.

* IUYHOCMHBIX

— c(hopMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHWKEe KaK YHUBEPCAIbHOM
SI3BIKE HAYKH, CPEACTBE MOJICITUPOBAHUS SIBJICHUHA W TIPOIECCOB, HIICSIX M METOaX
MaTEeMaTUKH;

— TIOHUMaHWE 3HAYMMOCTH MATEMaTUKH ISl HAayYHO-TEXHUYECKOTO
nporpecca, CcGOPMHUPOBAHHOCTh OTHOIICHHMS K MaTeMaTUKe Kak K YacTu
00IIIeYeIOBeUeCKOM  KyJNbTYphl 4epe3 3HAaKOMCTBO C MCTOpUEH pa3BUTHUA
MaTEMaTUKH, SBOJIOLMENH MaTeMaTUYECKUX UJICH;

— Ppa3BUTHE JIOTUYECKOTI'O MBIILJIECHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS,
AITOPUTMHYECKON KYJIbTYPhl, KPUTHYHOCTH MBIIUICHUS Ha YpPOBHE, HEOOXOAUMOM
Uit Oy y1ien mpodecCuoHaNbHON NEITeIbHOCTH, I MPOAOIKEHUST 00pa30oBaHUs
U caM000pa30BaHus;

— OBJIAQJICHUEC MATEeMATHUYCCKUMU 3HAHUSAMH U YMCHHUSAMHU, HEOOXOIUMBIMH B
MMOBCEHEBHON JKW3HHU, [JII OCBOCHHUS CMEXKHBIX €CTECTBEHHO- HAyYHBIX
TUCITUIUIMH W JUCIUIUIMH  TPOo(EeCCHOHATBHOTO IUKIA, JUIS  TOJyYCHHS
oOpa3oBaHusi B 001acTsAX, He TpeOylomux yrIyOJeHHONH MaTeMaTUYeCKOM
MTOATOTOBKH;

— TOTOBHOCTb M CIOCOOHOCTh K 0O0Opa3oBaHHI0, B TOM 4YHUCIE
caM000pa30BaHUI0, HA MPOTSKEHUU BCEU JKU3HM;, CO3HATEIHLHOE OTHOIICHHE K
HEMPEPHIBHOMY O0pa30BaHUIO KAaK YCIOBHUIO YCHEHIHOW MPO(EeCcCHOHANBbHON U
0OIIIECTBEHHOM JCSATEIIbHOCTH;

— TOTOBHOCTh U CIOCOOHOCTh K CaMOCTOSITEJIbHOM TBOPYECKOH W
OTBETCTBEHHOU JI€ATETLHOCTH;

— FOTOBHOCTH K KOJJIEKTUBHOM paboTe, COTPYAHHUECTBY CO CBEPCTHUKAMH B
oOpa3oBaTeNbHOM,  OOIIECTBEHHO  TOJIE3HOM,  Y4eOHO-UCCIEA0BATEIbCKOM,
MIPOEKTHOM U JPYTUX BUAAX JACATEIHHOCTH;

— OTHOIIEHWE K TMPOo(ecCHOHATFHON eATEeIbHOCTH KaK BO3MOXKHOCTHU
y4acTusi B PEHICHUH  JIMYHBIX,  OOIIECTBEHHBIX,  T'OCYJapCTBEHHBIX,
0011IeHAITMOHATBHBIX MTPOOJIEM;

* MemanpeomMemnubix:

— YMEHHUE CaMOCTOSITEIILHO OMPENETSATh e JACSTEIHbHOCTU U COCTaBISAThH
MJIaHBl JICSITEIIBHOCTH; CAMOCTOSITEIHHO OCYIIECTBIISITh, KOHTPOJUPOBATh U
KOPPEKTUPOBATh JACATCIBHOCTD, HCIOJIb30BaTh BCE BO3MOXKHBIC PECYpPCHI IS
JOCTIDKCHHSI TIOCTABJICHHBIX IIEJICH W peaju3allid ITUTAHOB JICSITCIIBHOCTH;
BBIOMPATH YCICIIHBIC CTPATETUH B PA3INYHBIX CUTYAIHAX;

— yMEHHE TPOAYKTHBHO OOIIAThCSI M B3aMMOJICHCTBOBATH B IIPOIIECCE
COBMECTHOM  JICSITCIIBHOCTH, YYWTHIBATh IMO3WIMHM  JIPYTUX  yYaCTHUKOB
nesTenbHOCTH, 3 (PEKTUBHO pa3peniaTb KOHPIUKTHI,

— BIIQJICHUE HAaBBIKAMHU II03HABATEIBHOU, Y4EOHO-HMCCIEAOBATEILCKON U
MPOCKTHOW JESATETHbHOCTH, HABBIKAMHU pa3pelieHusi MpoOiieM; CIOCOOHOCTh U
TOTOBHOCTH K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS TPAKTUYECKUX 3a]1ad,
MPUMEHEHUIO PA3IMYHBIX METO/IOB MTO3HAHUS,

— TOTOBHOCTb U CHOCOOHOCTH K CAMOCTOSITENIbHOM HH(POPMAIIIOHHO-



ITI03HABATEJIbHOU JESTEIbHOCTH, BKIIIOYAsi YMEHUE OPUEHTUPOBATHCS B PA3JIMYHBIX
HMCTOYHHKAX HWHQPOPMALMKM, KPUTHYECKH OLICHUBAaTh W HHTEPIPETHPOBATH
MH(POPMAIUIO, IOTYYaEMYI0 U3 Pa3IMYHbIX HCTOUHUKOB;

— BJIAJICHUE S3BIKOBBIMU CPEICTBAMU: YMEHME SICHO, JIOTMYHO U TOYHO
U3JIaraTh CBOIO TOYKY 3PEHHUs, UCIIOJIb30BATh aICKBATHBIC SA3bIKOBBIE CPEIICTBA;

— BJAJICHHE HaBbIKAMM IIO3HABATEJIBbHON pEQIIEKCUM KaK OCO3HAHMs
COBEpPLIAEMBIX JCMCTBHUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJIbTATOB U
OCHOBAHHM, IPAHULl CBOETO 3HAHMS U HE3HAHMS, HOBBIX ITO3HABATENIbHBIX 33J1a4 U
CPEACTB ISl X TOCTUIKEHUSI;

—  LENeyCTPEMJICHHOCTh B  IIOMCKaX W  IPHUHIATUM  PELICHHUH,
CO00pPa3UTENBHOCTh U UHTYHUILIHSI, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEACTABICHU;
CIIOCOOHOCTh BOCHPUHUMATh KPACOTY M TAPMOHUIO MUDPA;

* NPEOMEmHbBIX:

— c(OpPMUPOBAHHOCThH MPEJCTABICHUI O MaTeMaTUKE KaK 4acTH MUPOBOMU
KyJbTypbl M MECT€ MaTeMaTUKh B COBPEMEHHOM IMBUIIM3ALMH, CIIOCO0AX
OIMCAaHUs SIBJICHUN PEaJbHOI0 MUPA HA MATEMAaTUYECKOM SI3BIKE;

— c(hopMHpPOBAHHOCTh MPEACTABICHUN O MATEMaTHMYECKUX MOHATHUAX Kak
BOKHEUIIMX MATEMaTUYECKUX MOJEIAX, MO3BOJAIOIIMX OIMCHIBATHL U H3ydaTh
pasHble IIPOLECCHl W SBIEHUs; [OHMMAHUE BO3MOKHOCTHM AKCHOMATHUYECKOIO
IIOCTPOCHMSI MATEMATUYECKUX TEOPUH;

— BJAJEHUE METOJAaMM JI0Ka3aTeJIbCTB U AJTOPUTMOB PELICHUS, YMEHUE UX
IIPUMEHSTH, IPOBOJIUTH JIOKA3aTENIbHBIE PACCYKICHHUS B XOI€ PELICHUS 3a/1a4;

— BJAQJACHUE CTAaHJAPTHBIMU IIPUEMAMM pELICHUS pPALMOHAIBHBIX U
HMppaMOHAIbHBIX, TOKA3aTEIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHUM
1 HEPABEHCTB, UX CHCTEM; UCIIOJIb30BAHUE T'OTOBBIX KOMIBIOTEPHBIX TPOTrPaMM, B
TOM YHUCJE JUIsl TTOMCKA NMYTH PELICHUs W WUIFOCTPAUWU PEUICHUs] YPAaBHEHUU U
HEPABEHCTB;

—  c(OPpMHpPOBAHHOCTb  MpPEACTAaBIEHUI 00  OCHOBHBIX  MOHSTHSIX
MaTeMaTU4YECKOr0 aHAJIN3a U UX CBOMCTBAX, BIAJCHUE YMEHUEM XapaKTepU30BaTh
noBeneHue (yHKUUH, HCMOJIb30BAaHUE IOJYUYEHHBIX 3HAHUW JJIs ONMCAHUS U
aHaJM3a peAIbHBIX 3aBUCUMOCTEM;

— BJIAJICHUE OCHOBHBIMU IIOHATUAMHM O IUIOCKMX M IPOCTPAaHCTBEHHBIX
reoOMeTpUUYECKUX (Urypax, UX OCHOBHBIX CBOMCTB; C()OPMUPOBAHHOCTH YMEHHUS
pacrno3HaBaTh reoMeTpuueckue (Urypbl Ha 4eprexax, MOAENISX U B peaJbHOM
MUpE; MPUMEHEHHE M3YUYEHHBIX CBONCTB TeoMeTpuueckux puryp u dhopmyn s
pelIeHns FeOMETPUYECKUX 3a1a4 U 3a]1a4 C TPAKTHUYECKUM COAEPKAHUEM;

— c(hopMUPOBAHHOCTH MPEACTABICHUI O MpoIleccax U SIBICHUSIX, UMEIOIINX
BEPOSTHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaJTbHOM MUDE,
OCHOBHBIX IOHSATHUAX DJIEMEHTAPHOM TEOPUU BEPOSATHOCTEH; YMEHUUW HAXOIUTH U
OLICHUBATh BEPOSITHOCTH HACTYIUICHUS COOBITHM B MPOCTEHIIMX MPAKTHYECKHUX
CUTYyalLUsAX U OCHOBHBIE XapaKTEPUCTUKU CIIyYalHbIX BEJINYMUH;

— BJIaJICHUE HAaBBIKAMH MCIIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM
IIPU PELLIECHUH 3a]1a4.



COJEPKXAHUE YUYEBHOM JUCIHUAIIJINHBI
Beeoenue

Marematika B  HayKe, TEXHUKE, JKOHOMHUKE, HUH(MOPMAIMOHHBIX
TEXHOJOTUAX M TMPAKTUYECKOM JesTenbHOCTH. llenmn u 3amaum  u3yyeHus
MaTeMaTuKH 1pu ocBoeHuu npodeccuit CI10.

AJII'EBPA
Pazeumue nonamus o wucne

HarypanbHble, nenple W paluoHalbHbIE 4YHCHA. J[eMCTBUTEIbHBIE U
uppanuoHanbHble 4ucna. [lpubnuowcennvle evluucnenus. KomnnexcHvle uucna.
Apudmernueckue 1eHCTBUS HAJl YUCIAMH.

Kopnu, cmenenu u nozapugmoi

Kopuu u crenenu. KopHr HaTypanbHOM CTENEHU U3 YMCIIA U UX CBOMCTBA.
CreneHn ¢ palMOHAIBHBIMM IIOKA3aTeNsiMM, WX cBoicTtBa. CreneHu ¢
NEUCTBUTENILHBIMIU nOKazaTeaMu. Ceoticmea cmenenu ¢ OeucmeumelbHbiM
noxazamenem. Jlorapupm. Jlorapugm uucaa. OcHOBHOe Iorapudmudeckoe
TOXJecTBO. JlecsTuuHbie M HaTypaibHble Jorapudmsel. [lpaBuna aeicTBuil ¢
norapupmamu. [lepexos kK HOBOMY OCHOBAHHUIO.

IIpeoOpazoBanue aJjredopamyveckux BbIpaxkeHuii. [IpeoOpazoBanue
palMOHAIIbHBIX, UppaMOHATbHBIX CTEICHHBIX, MOKA3aTEIbHbBIX U
Jorapu(MHUUECKUX BBIPAKCHHM.

Ilpakmuueckue 3anamus Apudmernyeckue JIEUCTBUS HAJ YHUCIAMU,
HAXOXJECHUE MPUOTMKCHHBIX 3HAYEHUN BEIWYMH M TOTPEIIHOCTEH BBIYMCIICHUN
(abCoMIOTHOM U OTHOCUTENHHOI ), CPABHEHHE YHCIIOBBIX BhIpaKeHUI. Brruncienue
U CpaBHEHME KOpHEW. DBrpllmonHeHne pacueroB ¢ pagukainamu. Pemienue
UppPAallMOHAIBHBIX  ypaBHeHHM.  HaxoxneHue  3HA4YEHHW  CTENEHEn ¢
panmoHaNbHBIMUA ~ TIOKazaTessiMu.  CpaBHenue  cremneHeil.  [IpeoOpaszoBanus
BBIDQOKCHUHM, COAEpKAIIMX CTENEHU. PelleHne mnoKa3aTelbHbIX YpPaBHEHHI.
Pemienne npuxnaaneix 3amad.  Haxoxnenue 3HadueHWi  jorapudma 1o
MPOU3BOJILHOMY OCHOBaHUIO. Ilepexom OT OJHOrO OCHOBaHUS K JIpyromy.
Brruucnenne u cpaBHenue yiorapudmo. JlorapupmMupoBanue U NOTCHIUPOBAHUE
BbIpakeHUU. [IpuOnMKeHHbIE BBIYMCICHUS W pElIeHUs TMPUKIAJAHBIX 3aj]ad.
Peienue norapuMuyeckux ypaBHEHHM.

OCHOBBI TPUTOHOMETPUU
OCHOBHBIE TOHATUS

Pannannas mepa yria. BpamarensHoe nBuxenue. CHHYC, KOCUHYC, TAHT€HC
Y KOTAHT'€HC YHCIIa.

OcHOBHBIE TPUTOHOMETPHUYCCKUEC TOKACCTBA

@opmynel  npusBeneHus. DPopmyinsl - cioxeHus. DopMynbl  yIBOCHUS
Dopmynvl nOIOBUHHO20 Yead.



[IpeoOpazoBaHMs NPOCTENIIMX TPUTOHOMETPUYECKHUX BBIPAKEHHI

[Ipeobpa3oBanre CyMMBbI TPUTOHOMETPUUYECKUX (PYHKIIMIA B IPOU3BEACHUE U
POU3BEACHUS B CYMMY. Bblpasixcenue mpucoHOMempuyeckux @QyHKyui yepes
MAaH2eHC NOJIOBUHHO20 APSYMEHmMA.

TpuroHomerpuyeckue ypaBHEHUSI U HEPABEHCTBA

[Ipocrerimme TPUTOHOMETPUYECKHUE YPaBHCHUHA. lIpocmetiwue
mpuzonomempuyeckue  Hepagencmea. (OQOpaTHble  TPHUITOHOMETPHYECKHE
(pyHkumnu. ApkcuHyc, apKKOCUHYC, ApKTaHT€HC.

Ilpakmuueckue 3anamusa PaguanHblii METON U3MEPEHUsS YIJIOB BpPAIllCHUS
U CBS3b C rpaaycHol Mepoil. OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA,
bopMyIbl CIOXKEHUS, YABOCHUS, MPEOOpPa30BAHUE CYMMBbI TPUTOHOMETPUUYECKHUX
byHKUUNA B IpOU3BEACHHE, TPeoOpa30BaHUe MTPOU3BEIACHUSI TPUTOHOMETPUIECKUX
bynkuuii B cymmy. [lpocrteiliine TpUTrOHOMETpUYECKHUE YpPAaBHEHUS U
HepaBeHCTBA. OOpaTHbIE TPUTOHOMETPUYECKUE (PYHKIIMU: apKCUHYC, apKKOCUHYC,
aApKTaHTEHC.

@DyHKIUHU, UX CBOMUCTBA U IpaduKu

@®ynkuun. OO6nacTte OmNpeneiaeHuss W MHOXKECTBO 3HAUEHUM; rpaduk
(YHKIMM, TOCTpOEHUE TpapuKOB (PYHKIMHA, 3aJaHHBIX PA3IMYHBIMU CIOCOOAMHU.
CBoiicTBa (pyHKuMH. MOHOTOHHOCTb, YE€THOCTh, HEUETHOCTb, OIPAHUYECHHOCTD,
NepUOANYHOCTh. [IpOMEXyTKM BO3pacTaHUsi W YyObIBaHWS, HauOOJbIIEEe W
HAaUMEHbBIIIEe 3HAYEHHS, TOYKH OJKCTpemyMa. ['paduueckas HWHTEpIpETAIIHS.
[Tpumepsl GYHKIIMOHATIBHBIX 3aBHCHUMOCTEH B PEAIbHBIX MPOIECCAX U SBICHUSX.
Apudpmernueckue onepauu Hajx GyHKUusIMU. CrnoxkHas QyHKUMS (KOMITO3HULIMS).
llonamue o Henpepvignocmu ¢@yuxkyuu. QOoOpaTHble yHukuun. Oobaacmo
onpedenenusi u obaacmev 3Havenui oopamuou @yukyuu. I pagux obpammou

@yHKYUU.

CreneHHble, MOKa3aTeIbHbIE, JIOTApU(PMHUUECKUE U TPUTOHOMETPUUYECKHE
¢ynkuuu. O6paTHbIE TPUTOHOMETPUYECKHE PYHKIIUU

Omnpenenenusa ¢yHkumii, ux cBoWictBa U rpaduxu. IIpeoOpasoBanus
rpacdukoB. [lapamienbHbIi EpeHOC, CHMMETPUSI OTHOCUTEIBHO OCEH KOOpAUHAT U
CUMMETpHUsI OTHOCUTEIBHO Hayaja KOOPAUHAT, CAMMETPHUs OTHOCUTENIBHO NPSIMOM
Y = X, pacTsDKEHUE U C)KATUE BJIOJIb OCEN KOOPAUHAT.

Ilpaxkmuueckue 3anamusn [ IpuMepbl 3aBUCUMOCTEN MEXKAY IEPEMEHHBIMU B
peanbHBIX MpolEeccaX W3 CMEXKHbIX AUCHUIUIMH. Ornpeaenenue (yHKIMMA.
[Toctpoenue u urenue rpaduko Gynkuuii. MccnenoBanue ¢ynkiuu. CBoiicTBa
JUHENHOM, KBaJApaTUYHOM, KYCOUHO-IMHEHHON M NIpOOHO- JMHEHHON (PYyHKIUH.
HenpepoiBable u nepuonunyeckue ¢yHkiuu. CpoiicTBa M Tpaduku cHUHYcCa,
KOCHHYCa, TAHTeHca U KoTaHrenca. O0patHble PyHKIMU U ux rpaduku. OdpaTHble
Tpuronometpuueckue  ¢yHkuuu.  IlpeoOpazoBanust  rpaduka  QyHKUHH.
I'apmonunueckue KOJIe0aHusl. [Ipuknannsie 3a7ayu. Iloka3arenbHble,
JorapuMuuecKrue, TPUTOHOMETPUUYECKUE YPABHEHUSI U HEPABEHCMEA.
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HAYAIIA MATEMATHYECKOI' O AHAJIH3A

ITociaenoBareabHocT. CrocoObl 3amaHMsI M CBOMCTBA  YHCJIOBBIX
II0CJIEJOBATEIHLHOCTEH. Tlonsmue 0 npeoeje NnoCc1e006amenbHOCHU.
CywecmeosaHnue npeoeia MOHOMOHHOU OCPAHUYEHHOU NOCIe008aMelbHOCHIU.
CyMmmupoBaHue rocjaeoBaTeabHocTeld. beckoHeuHo yObIBaroiasi reoMeTpuiecKas
MPOTPECCHUS U €€ CyMMa.

IIpousBoanas. Ilonsatue o mpou3BogHON (YHKIUH, €€ TEOMETPUUECKUN U
(bu3nueckuil cMbICI. YpaBHEHUE KacaTeabHOU K Tpaduky QyHkiuu. [IponusBoaHbie
CyMMBbI, DPa3HOCTH, MpOMU3BEJEHUS, YacTHble. [IpOM3BOJHBIE  OCHOBHBIX
AJIeMEHTapHbIX QyHKUMHA. [IpuMeHeHrne Mporu3BOJHON K MCCIEAOBAHNIO (PYHKIIMMA
U TIOCTpOeHUI0 TpadukoB. [IpouzeooHvle 00pamHOl GYHKYUU U KOMHOIUYUU
@yuxyuu. IlpuMepsl UCTIONB30BaHUS IPOU3BOIHOM JUIsl HAXO0XKACHUS HAWIy4Ilero
pelleHrsl B MPUKIAAHBIX 3a7adax. BTopas mpou3BogHas, €€ TeOMETPUYECCKHA H
¢usnueckuii cMmbica. HaxoxaeHue cKopocTH Juisl Ipoliecca, 3aJaHHOro (popMyion
U rpaduKom.

IlepBooOpa3nass u wuHTerpaji. OrmpejelieHUe CBOWCTBA MEPBOOOPA3HOM.
IIpuMmeHeHue  ONpENEeIeHHOrO0  MHTErpaja Uil HAXOXIACHHUS  IUIOLIAJH
KPUBOJIMHEHHOW Tpameuuu U o0beMa MpOCTPaHCTBEHHbIX Tela. dopmyina
Herotona—IJleiiOnunna. [Tpumepsl npuMeHeHUs! HHTErpajia B GU3HKE U TEOMETPHUHU.

Ilpakmuueckue 3anamua YucioBas NOCIEIOBATEIBHOCTb, CIIOCOOBI €€
3a1aHus, BBIYMCIIEHUSA YJIEHOB MIOCJIEA0BATEIBHOCTH. IIpenen
MOCJIeI0BaTeIbHOCTH. beckoHeyHO yObIBarolasi reoMeTpuyeckas MpOTrpeccusl.
IIpon3BonHasi: MEXaHWMYECKHMA M TEOMETPUYECKHWA CMBICI  IPOU3BOJHOM.
VYpaBHeHue  kacatenbHOM B obmiem  Buge. IlpaBunma u  dopmysibl
muddepeHurpoBanusi, TabIMUA TPOU3BOAHBIX  BJIEMEHTApPHBIX  (YHKLHM.
HccnenoBanue GyHKUMU C MOMOIIbIO MPOU3BOAHON. Haxoxkaenue Hanbob1Iero,
HaUMEHBILEr0 3HAYEHUS M DJKCTpeMajbHbIX 3HaueHuUd ¢(yHkuuu. WuHTerpanm u
nepBooOpa3nas. Teopema Hrerotona—JleliOnuma. IlpumMeHeHwe wuHTErpana K
BBIUMCJICHUIO (PU3NYECKUX BETUYMH U TUIOIAJCH.

YPABHEHUA 1 HEPABEHCTBA

YpaBHeHHsI U CHCTeMbl YpaBHeHHWii. ParmoHaibHBIC, MppariOHAIBHbIC,
MOKAa3aTeNIbHbIE U TPUTOHOMETPUYECKHE YPAaBHCHUS M CHUCTEMbI. PaBHOCHIIBHOCTH
ypaBHEHUH, HepaBeHCTB, cucTeM. OCHOBHBIC TIPHEMBI UX PEIICHHS (Pa3IOKCHHE
Ha MHOXXHTEIIM, BBEJICHHWE HOBBIX HEW3BECTHBIX, IIOJICTAHOBKA, TIpapuUeCKui
METOJ).

HepaBencrBa. PannoHanbHble, HWppauMOHAIbHBIE, IIOKAa3aTEIbHBIE U
mpucoHomempuyeckue  HEpaBeHCTBA. (OCHOBHBIE INPUEMBI WX  pELICHUS.
Hcnonb3oBanue cBoiicTB U rpadukoB GyHKUMHA NPH pelicHUN YPABHEHUH U
HepaBeHCTB. Metosl uMHTEepBajoB. M300paxeHne Ha KOOPAMHATHON IIOCKOCTH
MHOKECTBA PEIICHUN YPAaBHEHNUN U HEPABEHCTB C JBYMsI IEPEMEHHBIMU U UX
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CHCTCM.

Ilpuxknaonvie 3adauu IlpuMeHEHWE MATEMaTUYECKUX METOAOB IS
pelIeHus] CoAep KaTeIbHBIX 3a7a4 M3 Pa3IMYHbIX O0JacTel HAyKd M MPaKTHUKH.
WNurtepnperanus pe3yabTaTa, y4eT pealibHbIX OTpaHUYEHUH.

Ilpakmuueckue 3anamusa Kopuu ypaBHeHU. PaBHOCUIIBHOCTh YpaBHEHMUI.
[IpeoOpazoBanue ypaBHeHUi. OCHOBHBIE NMPUEMBI pellieHUs ypaBHeHU. Perenue
cUCTeM ypaBHeHUU. Vcnonb30BaHue CBOMCTB U rpadMKoOB (DYHKIIMMA SIS PEIICHUS
YPaBHEHHI U HEPABEHCTB.

KOMBUHATOPHUKA, CTATUCTUKA U TEOPHUA BEPOATHOCTEH
DneMeHTbl KOMOWHATOPUKU

OcHOBHBIE TIOHATHS KOMOWHATOpPUKH. 3aJauyd Ha TOJICYET YHCIa
pa3MelleHuid, IepecTaHOBOK, coueTanuil. Pemenue 3amay Ha nepebop BapHaHTOB.
®opmyna Ounoma HproroHa. ColicTBa OMHOMHUHAIBHBIX KO3 (HUIIUEHTOB.
TpeyronpHuk Ilackans.

DJIEMEHTBI TEOPUU BEPOATHOCTEM

CoObITHE, BEPOSITHOCTh COOBITHUS, CIOKEHUE U YMHOXKEHHE BEPOSITHOCTEH.
lonusmue o nezagucumocmu coovimuii. /[uckpemuas ciy4atinas eeiuduna, 3aKoH
ee pacnpeoenenus. Yucnosvle xapaxmepucmuku OUCKPEMHOU  CIYYaAUHOU
senuyunvl. [lonsamue o 3akoHe 60abUIUX YUCEL.

DneMeHThl MaTEMAaTUYCCKOM CTAaTUCTUKH

[IpeacraBnenure AaHHBIX (TAONMIBI, AUArpaMMsbl, Tpaduku), eenepanvHas
COBOKYNHOCMb, 6blOOpKA, cpeoHee apugmemuyeckoe, meduana. Illonamue o
3a0avax mamemamuieckou cmamucmuku. Pewenue npakmuyeckux 3aday c
npuMeHeHueM 8epOSMHOCHHbIX MeMo008.

Ilpakmuueckue 3anamusa Victopus pa3BUTHS KOMOWMHATOPHUKHU, TEOPHH
BEPOSITHOCTE M CTAaTUCTUKM W MX POJb B PA3NIMUHBIX cdepax 4YelIoBEeYeCKOU
Ku3HenearenbHocTH. [IpaBuna komOuHatopuku. Pemenne KOMOMHATOPHBIX 3a1a4.
Pazmemenns, coueranuss u nepecTaHoBKH. buHOoM HplOTOHa M TpeyroapHHK
[Tackansa. Ilpuxnagneie 3amaun. Kitaccnmueckoe ONpeneneHUE BEPOATHOCTH,
CBOMCTBA BEPOSTHOCTEW, TeOpeMa O CyMME BEpOSATHOCTEW. DBpruucienue
BeposiTHOCTeW. Ilpukimanuele 3amaun. IlpeacraBneHne YMCIOBBIX  JaHHBIX.
[Ipuknanubie 3agaymn.

T'EOMETPUA
[IpsiMbIe U MIIOCKOCTH B TPOCTPAHCTBE

Jlornueckoe CTpPOEHHE Kypca TeOMETPHUH. AKCHOMBI CTEPEOMETPUHM U HX
cleACcTBUs. B3anMHOE pacmoJIOKEHHWE JABYX IHPSMBIX B IPOCTPAHCTBE.
[TapannenbHOCT OPSAMOM M IUIOCKOCTH. [lapajienbHOCT  TIOCKOCTEM.
[lepnenaAuKyISIPHOCTD NPSMOM U INIOCKOCTH. [lepnenauKkysip 1 HakJIOHHAs. YTOJI
MEXKy NPSMOU M IUIOCKOCTBIO. J[ByrpaHHBIM yroil. YTrosl MeXAY IUIOCKOCTSIMU.
[lepnieHauKyISIpHOCTH ABYX IUIOCKOCTEH. ['eomeTpuueckue mnpeoOpa3zoBaHUs
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MIPOCTPAHCTBA: MapaJUICIbHbIA MEPEHOC, CUMMETPHUS OTHOCUTEIBHO IJIOCKOCTH.
[TapannensHoe  mpoekTupoBaHue. [lowads  OpmocoOHANbHOU  NPOEKYUU.
N3o00pakeHre NpoCTpaHCTBEHHBIX QUTYD.

MHororpaHHUKH

Bepmmnel, pebpa, rpanu MHororpaHHuka. Paszsepmka. Muocoepanmbie
yenvl. Bwimyxkavie mmnozoepannuku. Teopema Ounepa. llpuszma. llpsmas u
Haknonnas ntpusMa. llpaBunbHas npusma. I[lapamnenenunen. Ky6. Ilupammuna.
[IpaBunpHas nupamuaa. ¥YcedeHHas nupamuga. Terpasap. Cummerpuu B KyOe, B
napajenenurnene, B npusme u nupamuzge. Ceuenus ky0a, MpU3Mbl U TUPaAMUJIBIL.
[IpeacraBienre O MPaBWIBHBIX MHOTOIpaHHHMKAaX (TeTpadape, KyOe, OKTa’ape,
J0JIeKadipe U UKOCadApe).

Tenan IMOBCPXHOCTHU BpaIICHUSA

Hunmuuaap u koHyc. YceudeHHBIM KoHyc. OcCHOBaHuUE, BBICOTa, OOKOBas
MOBEPXHOCTh, OOpa3yromiasi, pa3BepTtka. OceBble CEUYEHHS] U  CEUYCHMUS,
napayenbHbie ocHoBaHuio. [ap u cdepa, ux ceuenus. KacarenbHas miockocTb K

coepe.
N3mepeHns B reoMeTpuun

O6bem u ero usmepenue. MurerpampHas ¢opmyna odbema. PopMylibl
o0beMa Ky0a, MpsSMOYTOIBHOTO NapaJljIeNIeNHIe1a, IPU3Mbl, HUIUHAPA. DopMyJIbl
o0bemMa mupaMuIbl U KoHyca. DOpMyIbl TUIOMIATU MOBEPXHOCTEH IHIMHApPA H
koHyca. @opmMyibsl o0bema mapa u mwiomaau chepsl. [logobue ten. OTHOUIEHUS
TJI0IIa/Ie MOBEPXHOCTEH U 00BEMOB MOJJOOHBIX TEJ.

KoopannaTel 1 BEKTOPBI

[IpsamoyronbHast (#exkapToBa) CHUCTEMa KOOpPJAWHAT B MPOCTPAHCTBE.
dopmysia pacCTOSIHUS MEXAY AByMs TOUKaMu. YpaBHEHUs cepbl, niockocmu u
npsmou. Bexkrtopel. Moayns Bektopa. PaBeHCTBO BEKTOpOB. ClIOXKEHHE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha 4ucio. Pa3nokeHue BeKTOpa MO HamlpaBJICHUSIM. YTO
MEXIy IByMsi Bek- Topamu. [Ipoekius BekTopa Ha ock. KoopauHaTbl BeKTOpa.
CkansipHoe npousBe/ieHre BeKTOpoB. Mcrnoib3oBaHne KOOPAUHAT U BEKTOPOB MPHU
pelIeHn MaTeMaTUIeCKUX U MPUKJIAIHBIX 3a7a4.

Ilpakmuueckue 3anamua 1Ipu3HaKu B3aMMHOIO PACIOJIOKEHUS IPSAMBIX.
Yron wmexnay nOpsaMbIMU. B3auMHOE pacmoyioKeHUE IPSMBIX U IIOCKOCTEH.
[leprieHIMKyNSAp ¥ HAKIIOHHAS K IUIOCKOCTH. YTOJI MEXKIY NMPSIMOUN U IJIOCKOCTHIO.
Teopembl 0 B3aMMHOM pPACHOJIOKEHUHU TPSIMOUW M IUIOCKOCTH. Teopema O Tpex
neprneHauKysspax. [IpusHaku u CBOMCTBa MapalIEAbHBIX U MEPHEHIUKYISIPHBIX
IUIOCKOCTEN. PaccTosHrMe OT TOYKHA JO INIOCKOCTH, OT OPSMOM JI0 TIJIOCKOCTH,
PacCTOSTHUE MEXKIY IUIOCKOCTSIMHU, MEXIY CKPEIIMBAIOMIMMHUCS MPSIMBIMH, MEXKITY
MPOU3BOJIBHBIMU (PUTYypamMu B mpocTpaHcTBe. [lapamiensHoe MPOEKTHPOBAHUE U
ero cBoicTBa. Teopema o naowaou opmo20HANLHOU NPOEKYUU MHO20Y20TbHUKA.
B3anMHOe pacmonokeHne TMPOCTPAaHCTBEHHBIX  (Guryp. Pasnuuapie  BUIBI
MHOTOTPaHHHUKOB. VX n3o0paxenus. CedeHus:, pa3BepTKA MHOTOTPAaHHUKOB.
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[Tnomane noBepxHOCTH. Buasl cummerpuil B mpoctpaHcTBe. CHUMMETpUs Te
BpallleHWss U MHOTOTPAHHUKOB. Bbrumcnenue miom@anei u o0beMoB. BekTopsil.
HeicTBusg ¢ BekTopamu. JlekapTroBa cHCTeMa KOOpPAMHAT B IIPOCTPAHCTBE.
VYpaBHEHHE OKpYKHOCTH, CQepbl, IUIOCKOCTH. PaccTrossHMe MEXIy TOUYKAMHU.
JIeHCTBUSA C BEKTOPaMHM, 3aJaHHbIMU KoopauHaTtamH. CKaJsIpHOE NPOU3BEICHUE
BEKTOPOB. BEKTOpHOE ypaBHEHHE NPSAMOM U IUIOCKOCTH. VCIIoyib30BaHuEe BEKTOPOB
IIPY 10KA3aTEJIbCTBE TEOPEM CTEPEOMETPUH.

JIns BHEAyIUTOPHBIX 3aHATHNA CTYJEHTaM HApsAAy C PEIICHUEM 3a1ad U
BBIIIOJIHEHUS ~ IIPAKTUYECKUX  3aJaHUH  MOXKHO IPEIJIOKUTh  TEMBI
UCCIIEIOBATENBCKUX U peepaTUBHBIX pabOT, B KOTOPBIX BMECTO CEPUI OTIEIIBbHBIX
MEJIKUX 3aJa4 ¥ YIOPAKHEHUH IpeAsaraioTcsl CIOKETHbIE 3a7aHusl, TpeOyromue
JUIUTENbHONM paboThl B paMKaxX OJHOM MaTeMaTHMYeCKOH CUTyaluu. DT TEMbI
MOTYT OBITh KakK HWHAMBUIYAJIbHBIMH 3a/JaHUSMU, TaK U TPYNIOBBIMH JJIf
COBMECTHOTO BBIIIOJIHEHUS UCCIIEOBAHHUSI.

Temwl peghepamos (00Kk1a008), uccied08amenbCKux nPOeKmos
* HenpepbiBHBIE 1pOOH.

* [IpuMeHEeHNE CITOKHBIX POLIEHTOB B 3KOHOMHYECKUX PacyeTax.
* [TapannenbHOE TPOECKTUPOBAHHME.

* CpeiHME 3HAYCHUS U UX IPUMEHEHUE B CTaTUCTHUKE.

* BekTopHOE 3a71aHKe NPSAMBIX U INIOCKOCTENU B IPOCTPAHCTBE.
* Cl10’)keHHE TApMOHUUYECKUX KOJICOaHUIA.

* I'padmueckoe pelieHne ypaBHEHU 1 HEPABEHCTB.

* [IpaBusbHBIE U MTOTYNPABUIBHBIE MHOTOTPAHHUKHU.

* Konnueckue ceueHnst 1 UX NTPUMEHEHUE B TEXHUKE.

* [Tonarue nuddepeHunana u ero NpUIOKEHU.

* CxeMbl TOBTOPHBIX UCTIBITAHWM bepHyIuIn.

* lccnienoBanre ypaBHEHUN U HEPABEHCTB C I1apaMETPOM.

TEMATHUYECKOE IINTAHUPOBAHHUE

I[Ipu  peanuzamuu  cojepkaHus  oOmIeoOpa3oBaTEIbHON  y4eOHOM
mucuuiuinHbl  «Matematuka» B mpenenax ocBoeHus OIIOII CIIO na 6aze
OCHOBHOT'O 0011Ier0 00pa3oBaHUsl C MOJYYEHHUEM CpeaHEro oO0Iero oOpa3oBaHUs
(ITTKPC) makcumanbHas ydeOHas Harpy3ka oOydarommxcs coctaBiser: 427
94acoB, M3 HUX ayauTOpHas (0O0s3aTenbHas) Harpy3ka OOYYaroluXcCsi, BKIIIOYAS
MPaKTUYECKUE 3aHATHUS, — 285 4acoB; BHEAyJUTOpHAs CaMOCTOATENbHAs padoTa
CTyneHTOB — 142 gacos.
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Temamuueckuii naan.

Buo yueonoii pabomut Konuuecmeo uacos
Ayoumopnuie 3auamusn. Cooeprcanue 00yuenus Hpogpeccuu CIIO
Bsenenue 4
Pa3BuTHE MOHATHS O YHCIe 12
Kopnu, crenenu u orapudmsr 30
[IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE 24
KomOunaropuka 16
KoopauHatsl 1 BEKTOPBI 22
OCHOBBI TPUTOHOMETPHUH 35
OyHKIMH U TpaduKH 24
MHoOrorpaHHUKHU ¥ KpyTJble Tena 30
Hauana maTemMaTiaeckoro aHaimsa 30
WuTerpan u ero npuMeHeHne 18
DEeMEHTHI TEOPUH BEPOSITHOCTEN U MaTeMaTHYECKON 16
CTaTHCTUKH
VYpaBHEHUSI U HEPABEHCTBA 24
Hroro 285
Brneayoumopnasa camocmoamenshan paboma
[ToaroroBka yCTHBIX BBICTYILICHUH MO 3aJaHHBIM 142
TeMam, 3cce, TOKIa0B, pedepaToB, NHANBHIYATTHHOTO
MPOEKTa C UCTIOIb30BaHUEM MH(POPMAIIHOHHBIX
TEXHOJIOTUH U Ap.
Ilpomescymounan ammecmayus 6 ghopme IK3amena
Bcero 427

Oo6vem yueoOHOIl OUCUUNTIUHBL U 8UOBL YUEeOHOI padombl

Buo yuebnou pabomui Kon-60

yacos
Maxkcumanvnan yyeonas nazpyska (6cezo) 427
Oobsazamenvnan ayoumopnasn yueonasn nazpyska (ecezo) 285

B TOM 4HUCJIC:.

IMPAKTHYCCKUEC 3aHATHUA

KOHTPOJIbHBIE pabOThI

71a00paTOpPHBIE U CAMOCTOSITENIbHBIE PAOOTHI

Camocmoamenvnan padoma odyuarowecocs (ececo) 142

Hmozoeasn ammecmauus 6 ¢0pfwe NUCOVMEHRHO20 IK3AMEHA
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XAPAKTEPUCTHKA OCHOBHBIX BUJOB YUEBHOM
JAEATEJBHOCTU CTYAEHTOB.

Conep:xanue o0yueHus.

XapaKTepHCTmca OCHOBHBIX BUAO0OB 1€ATECJIbHOCTH.

BBeaenue

O3HaKOMJICHHE C POJIbI0 MATEMATHUKH B HAyKE, TEXHUKE,
KOHOMUKE, HH()OPMAIIMOHHBIX TEXHOJIOTHUSIX U IPAKTHIECKON
nesTeIbHOCTH. O3HaKOMIICHHUE C UESIMU U 3a/1a4aMU U3YUYCHHS
MaTeMaTuku npu ocBoeHuu npodeccuit CITO.

AJITEBPA

Pa3BuTue nNoHATHS O
qucJjae

Beinonnenue apudmernueckux AeMcTBUN HAJl UUCIAMH, coUYeTas
YCTHBIE U MTUCbMEHHBIE NpreMbl. Haxoxxaenne nmpuoImKeHHbIX
3HAYEHUH BEJIMYMH U MTOTPEUIHOCTEH BbIYUCIECHHH (a0COIOTHON
Y OTHOCHUTEJILHOW); CPABHEHUE YHCIIOBBIX BBIPAKEHUH.
Haxosxnenue ommOok B IpeoOdpa3oBaHUAX U BBIUUCICHUSIX.

Kophu, crenenu,
Jorapu(pmsl

O3HaKOMJICHHUE C TOHATHEM KOPHS N-I CTENEHU, CBOWCTBAMU
paauKagoB U IIPABUIIAMM CpaBHEHU KOopHEH. DopmyinpoBaHue
OIpeEIICHUs] KOPHS U CBOMCTB KOpHEN. Briuncienue u
CpaBHEHHE KOpPHEH, BBIIIOJHEHNUE IPUKHJIKU 3HAYEHUST KOPHSI.
[TpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
COJZIEprKalIuX pajuKabl.

Beinonnenue pacuetoB no ¢popmysaM, COASPKALIUM paJuKaibl,
OCYILECTBIISISE HEOOXOIUMBIE TTOACTAHOBKH U TIPE0Opa3OBaHMUSL.
OnpeneneHne paBHOCUIBHOCTU BBIPAXKECHUN € PaJuKaIaMHU.
Pemenne nppanioOHaNbHBIX YPaBHEHUMN.

O3HaKOMJIEHHE C TOHITHEM CTENIEHH C JeMCTBUTEIbHBIM
nokasaresneM. HaxoxeHure 3HaYeHUN CTEIIEHH, UCTIOIb3Ys IIpU
HEO0OXOJUMOCTH MHCTPYMEHTAJIbHBIE CPEJICTBA. 3aIllMChIBAaHHE
KOpHs N-I CTeNEeHU B BUJIE CTETIEHU ¢ APOOHBIM MOKa3aTeIeM U
Hao000pOT.

®opMynMpOBaHKUE CBOUCTB CTENECHEN. BhIuncieHue crenexen ¢
palMOHAIBHBIM [T0KA3aTENIEM, BBIITOITHEHUE IPUKUIKHA 3HAYCHUS
CTEIEHU, CPABHEHUE CTEIICHEN.

[IpeoOpa3zoBaHre YUCTOBBIX U OYKBEHHBIX BBIPAXKEHUH,
COJIepaKaIIMX CTEIIEHH, IPUMEHss CBOMCTBA. Pemenue
ITOKa3aTeJIbHBIX YPAaBHEHUM.

O3HakoMJIEHHE C TPUMEHEHNEM KOPHEW U CTETIEHEN ITpU
BBIYMCIICHUH CPEHUX, IEJICHUU OTPE3KA B «30JI0TOM CEUECHHUM.
Pemenne nmpukiagHeIX 3a/1a4 Ha CIIOKHBIE TPOLIEHTHI

IIpeodpa3oBanue
ajnredOpanmyecKkux
BbIPAKEHUH

Brinonnenue npeobpa3zoBaHuii BRIpaKEHHU, TIPUMEHEHUE
bopmyu,

CBSI3aHHBIX CO CBOICTBaMU CTereHeH 1 orapudmos.
Omnpenenenne 00IacTH JOMYCTUMBIX 3HAUCHUN
Jorapu(pmMHUECKOro BelpaxkeHus. Penienue norapudMuaeckux
YpaBHEHUH.

OCHOBBI TPUTOHOMETPUA

OcHOBHBbIC MOHATHSA

W3ydeHne painaHHOTO METO/Ia U3MEPEHUS YIJIOB BpalllEHUs U UX
CBSI3U C TPayCHOU Mepoil. M300pakeHre yrioB BpalleHHs Ha
OKPYHOCTH, COOTHECEHUE BEJIMUMHBI yTJIa C €r0
pacnosioxkeHueM. PopMyIMpPOBAHUE OIIPENCICHUN
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TPUTOHOMETPHUYECKUX (DYHKIMHN JJIS1 YIIIOB MMOBOPOTA U OCTPBIX
YIJI0B IPSMOYTOJIBHOTO TPEYTOJIbHUKA 1 0OBSCHEHHE X
B3aUMOCBSI3HU

OcHoBHBIE IIpuMeHeHnEe OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKAECTB AJIs
TPUTOHOMETPHYECKHUE BBIUUCIICHUS] 3HAYCHUH TPUTOHOMETPUYECKUX (PYHKIUI 110 OHOM
TOKAECTBA U3 HUX
IIpeoOpa3oBanus M3yuenne OCHOBHBIX (POPMYII TPUTOHOMETPUU: (POPMYITBI
NPOCTEeHIINX CJIO’KEHUS, YABOCHMSI, IPe0OPa30BaHUs CyMMBbI
TPUTOHOMETPHYECKHX TPUTOHOMETPHUYECKUX (DYHKIUN B POU3BENICHHE U TIPOU3BEICHUS
BBIPasKeHUH B CYMMY ¥ IIPUMEHEHUE NPU BBIUYMCIICHUH 3HAYCHUS
TPUTOHOMETPUYECKOTO BBIPAKEHHUSI U YIIPOLLEHHUS €TO0.
O3HaKOMJICHHE CO CBOWCTBAMU CUMMETPUU TOYEK HA €IMHUYHOU
OKPY>KHOCTHU M IPUMEHEHHE UX U1 BbIBOAA (hOPMYJI IPUBEIECHUS
IIpocreiimmue Pemenue no gpopmysiam u TPUrOHOMETPUYECKOMY KPYTY
TPUTOHOMETPHYECKHE IIPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUM.
YPaBHEHUSA U [TpumeHneHne oOUIMX METOJIOB PELICHUs YPaBHEHUN (IIpUBEIEHUE
Hepasencmea K JJMHEMHOMY, KBaJIpaTHOMY, METOJ1 Pa3JI0KEHHUS HA MHOKUTEIIH,

3aMEHbI IEPEMEHHON ) IPU PELLIEHUU TPUTOHOMETPHUUECKHUX
YPaBHEHUU.

YMeHHe oTMeuaTh Ha Kpyre PelIeHHs IPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC, aDKKOCHHYC,
APKTAHI€HC YUCJIA

O3HaKOMJICHHE C TOHATHEM OOpPaTHBIX TPUTOHOMETPHUUECKHUX
GyHKIMi.

N3yuenue onpesaenaeHnii apkCuHyca, apkKKOCUHYCa, apKTaHI'€Hca
qucia, GopMyIHMpPOBaHUE UX, U300paKeHUE HA €IMHUYHOM
OKPYXHOCTH, IPUMEHEHHE NIPU PELICHUH YPaBHEHUN

OVYHKIUU, UX CBOUCTBA U TPADUKU.

®yuxkuuu. [lonsTue o
HeINpPepPbIBHOCTH (PYHKIIUU

O3HaKOMIIEHHE C TIOHSTHEM TIEPEMEHHOM, TpUMepaMu
3aBUCUMOCTEH MeXy epeMeHHbIMH. O3HaKOMIIEHHE C
MOHATHEM TpaduKa, OnpeaAeTIeHIe TPUHAIC)KHOCTH TOUKH
rpaduky ¢pynkuu. Onpenenenue no Gopmyie npocTenen
3aBHCHMOCTH, BUJIa ee rpaduka. Beipaxxenue no gpopmyse ogHoi
NEpEeMEHHOI1 uepe3 Apyrue.

O3HakoMmIIeHHE ¢ onpeaeneHneM QyHKIMU, GOpMYIUPOBaHUE
ero.

Haxosxnenue o6sactu onpeaenaeHus U 00J1acTi 3HaUeHU I
byHKIIUU

CaoiicTBa QpyHKIHH.
I'padpuueckasn
HHTepnpeTanus.
IIpumepsl
(GyHKIMOHATBHBIX
3aBHCUMOCTEH B
peajbHBIX Npoueccax u
SIBJICHUSIX

O3HakomiIeHHE ¢ TpuMepaMy (PyHKIIMOHAIBHBIX 3aBUCUMOCTEH B
peabHBIX IIPOLIECCAX U3 CMEKHBIX TUCLHUILINH.

O3HaKOMJIEHHE € JOKa3aTEIbHBIMU PACCYXACHUSIMH HEKOTOPBIX
CBOICTB TMHEHHON U KBaApaTUYHOU (QYHKIUH, IPOBEIECHNE
UCCIIEIOBaHUS TMHEHHON, KyCOUHO-TMHEHHOHU, TpOOHO-THHEHHOM
U KBaJpaTUYHOU (QyHKUUH, TOCTpOEHUE UX TpadUKOB.
[Toctpoenue u utenuu rpaduxos pyHkumii. McecnaenoBanue
¢yukun. CocraBieHue BUI0B GYHKIIUI 110 JaHHOMY YCIIOBHIO,
peleHue 3aja4d Ha SKCTpeMyM. BrinonHeHune nmpeodpa3oBanuit
rpaduka QyHKIHH

OopatHbie pyHKUIMHU

Wzydenme nonsmus obpamuoil ¢pynkyuu, onpeaeneHie Buaa u
nocmpoerue epaguxa 0opamuo GyHKyuU, HaxoxHcoeHue ee
obnacmu onpedenenus u ooaracmu 3navenuti. [Ipumenenue
CBOWCTB (D)YHKIMHU NPU UCCIEOBAHUHU YPABHEHUH U PELICHUN
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3a7a4d Ha SKCcTpeMyM. O3HAKOMJICHHE C TIOHSITHEM CIIOKHOU
byHKIIUN

CreneHnble,
NoKa3aTeJIbHbIe,
JorapupmMmuyeckmne u
TPUTOHOMeETPHYECKHe
¢pynkuun. OdpaTHble
TPUTOHOMeETPHYECKHUe
GyHKuun

Brruucrienue 3HayeHnii GyHKINH 110 3HAUECHUIO apTyMEHTa.
OnpezneneHue NOJ0KEHNU TOUKU HA ITpadHKe 110 ee KOOpIAuHATaM
u

Hao00poT. Mcnonbp3oBaHne CBOWCTB (PYHKUUH ISt CpaBHEHUS
3HA4YECHUH CTeneHer u TorapupmMoB.

[Toctpoenue rpadMKOB CTENEHHBIX U JTOTapU(PMHUECKUX
¢byHkuuil. Pemenne nokasarenbHbIX U JOrapupMUUECKUX
YPaBHEHUH U HEPABEHCTB 110 U3BECTHBIM AJITOPUTMAaM.
O3HaKOMJIEHUE C MMOHSITUEM HETPEPHIBHOW MEPUOINYECKOM
¢byHKunM, GOopMyIMpOBaHUE CBOMCTB CHHYCAa U KOCHHYCA,
HOCTPOCHHE UX

rpa¢pukoB. O3HaKOMJIEHHE C MIOHATHEM T'apPMOHHUYECKUX
KoJIeOaHUH U TpuMepa-

MU TapMOHHYECKHX KOJICOaHUH JIIsl OTIMCAHUSI TPOIIECCOB B
busuke

U IPYTUX 00JIACTSIX 3HAHMSL.

O3HakoMJIEHHE C IIOHATHEM Pa3pbIBHOM MEPUOANYECKOI
byHKIUY,

(dbopMyIMpoBaHUE CBOMCTB TAHI'€HCA U KOTAHI'€HCA, IOCTPOEHUE
UX TpauKoB.

[TpumeHeHne CBOUCTB pyHKLU JUIsl CpAaBHEHUS 3HAUCHHH
TPUTOHOMETPHUYECKUX (DYHKIUHN, pEIICHUS] TPUTOHOMETPHYECKUX
YPaBHEHUU.

Iocmpoenue epaguros obpamuwvix mpucoHOMempuiecKux
@yukyuil u onpedenenue no epagukam ux ceoticms. BeinonHenue
npeoOpa3oBaHus rpaukoB

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A.

IHocaenoBareJILHOCTH

O3HakoMIIEHHE C IIOHATHEM YUCIIOBON MOCIE0BATEIBHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCICHUSIMH €€ YJICHOB.
Osnaxomienue ¢ nouamuem npedeﬂa nocne008amenbHoCmi.
O3HaKOMJIEHHE C BEIYUCICHUEM CYMMBI 0ECKOHEUYHOI'0 YHCIOBOr0
psi/ia Ha MpUMepE BBIUUCIIEHUS] CYMMBbI OECKOHEUHO yOBIBAIOIIEH
T€OMETPUUYECKON MTPOTPECCUM.

Pemenue 3aau Ha npuMeHeHUe POpMyIIbl CyMMbI OECKOHEYHO
yOBbIBaIOIIE r€OMETPUUECKON TPOrPEeCcCUu

IIpousBoaHas u ee
NpUMEHeHHe

O3HakoMJIEHUE C IOHATHEM NPOU3BOIHON. M3ydueHue u
(bopMyIMpOBaHUE €€ MEXaHUUYECKOTO U T€OMETPHUECKOTO
CMBICTIA, U3yUEHHUE aJTOpPUTMa BBIYHUCICHHS POU3BOIHOM Ha
IIPUMEPE BBIUUCIIEHNS MTHOBEHHON CKOPOCTH U YTJIOBOTO
koa¢¢umenTa kacareabHoi. CocTaBleHUe ypaBHEHUS
KacaTeJIbHOHN B 00ILleM BHJIE. Y CBOCHUE MPaBUII
nuddepeHpoBanmsi, TAOIUIHI POU3BOIHBIX AJIEMEHTAPHBIX
byHkuui, npumenenue it auddepenunpoBanus GyHKIHMA,
COCTaBJICHUS YPAaBHEHMS KacaTeabHOM. M3ydueHne Teopem o cBs3n
CBOWCTB ()YHKIIMHU U TPOU3BOJIHOM, (POPMYIHPOBKA HX.
[TpoBeneHmne ¢ MOMOUIBIO TPOU3BOIHON UCCIIEOBAHUS (PYHKIINH,
3aaHHOM (hopMyroii. Y cTaHOBICHHE CBS3HM CBOMCTB (DYHKITUU H
MIPOU3BOHOM 10 uX rpadukam. [I[puMeHeHre MPONU3BOTHOM IS
peleHHs 3aa4 Ha HaX0KJIeHHe HauOOoJIbIIero, HAUMEHBILIETO
3HA4YEHUs ¥ Ha HAXOXKAECHUE dKCTpeMyMa
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IlepBooGpa3nas u
HHTErpaj

O3HakoOMJICHHE C TIOHATHEM MHTErpasia 1 nepBooOpa3Hoi.
N3yueHue nmpaBuiia BEIYUCIEHUS IEPBOOOPA3HON U TEOPEMBbI
Hprotona— Jleitbuuna.

Pemienue 3a1a4 Ha cBsI3b IEpBOOOPA3HON U €€ IPOU3BOHOM,
BBIYUCIICHHE NIEPBOOOPA3HOM [Tt NaHHOH QyHKIMK. Pemenue
3aJja4 Ha IPUMEHEHHE UHTErpaa AJsl BBIYUCICHUS (PU3NYECKUX
BEJIMYMH U IUIOIIALEH

YPABHEHWA 1 HEPABEHCTBA.

YpaBHeHHS U CHCTEMbI
yYPaBHEHUI
HepaBeHcTBa U cCHCTEMbI
HEPABEHCTB C AByMs
nepeMeHHbIMHU

O3HaKOMJIEHHE C IPOCTEHIINMHU CBEJEHUSAMH O KOPHSIX
anreOpanyeckux ypaBHEHUH, TOHATUAMY UCCIIEOBAHUS
YPAaBHEHUH U CUCTEM yPABHEHUM.

H3y4eHne Teopun paBHOCWIBHOCTH YPABHEHHUH U €€
npuMeHeHus. [loBTopeHue 3anucu pemeHus CTaHIapTHbIX
ypaBHEHM, IpUEMOB IpeoOpa30BaHus YPaBHEHUM [UIs CBEIEHUS
K CTaHJApTHOMY yYpaBHEHUIO. PellieHne palroHalbHbIX,
MPPALMOHAIBHBIX, [I0KA3aTEIbHBIX U TPUTOHOMETPUYECKHUX
ypaBHEeHHI U cucteM. Vcnonap30BaHne CBOMCTB U TpauKoOB
byHKuMi 171 perieHus ypaBHeHu. [loBTopeHre 0CHOBHBIX
IIPUEMOB peLleHUs cUcTeM. PerieHre ypaBHeHNH ¢ IPUMEHEHUEM
BCEX IIPUEMOB (Pa3IOKEHHsI HA MHOXKUTEIIN, BBEIEHUS HOBBIX
HEH3BECTHBIX, MOACTAaHOBKH, TPaUIECKOTr0 METOIa).

Pemenne cuctem ypaBHEHHI ¢ IPUMEHEHUEM PA3JINYHBIX
cnoco0oB. O3HaKOMIIEHHE C OOIIUMH BOIPOCAMH PEIICHUS
HEPaBEHCTB U MCII0JIb30BaHUE CBOMCTB U rpadukoB GyHKIMN NpU
pellIeHnr HEpaBeHCTB. Perienre HepaBeHCTB U CUCTEM
HEPaBEHCTB C IPUMEHEHNUEM Pa3IHMUHBIX CIIOCOOO0B.

[TpumeHeHre MaTeEMaTUYECKUX METO/IOB IS PeIlIeHUs
coJiepKaTeNbHbIX 337a4 U3 pa3IMyHbIX 00JacTell HayKu U
NpakTUKU. VIHTepnpeTnpoBanne pe3yabTaToB ¢ yUYETOM PEeAIbHBIX
OrpaHUYECHUN

OJIEMEHTBI KOMBMHATOPUKH, TEOPMU BEPOATHOCTHU U

CTATUCTHUKMU.

OcHOBHBIE NOHATHS
KOMOUHATOPUKH

N3ydeHnue nmpaBuiia KOMOMHATOPUKH U IPUMEHEHNE IPU PEILICHUU
KOMOMHATOPHBIX 3aa4. Perenne koMOMHATOPHBIX 3a/1a4
METOJIOM Iepedopa 1 MO MPaBUILy YMHOKEHHUS.

O3HakoMJIEHHE C TOHATUAMU KOMOMHATOPUKHU: Pa3MELICHUIMH,
COUYETaHUSIMHU, IEPECTAaHOBKAMHU U (HOPMYJIaMU I UX
BbIuucieHus. OObsCHEHNE U TpUMeHeHne GopMyIT a7
BBIYMCIICHHS pa3MENICHUH, IEPECTAHOBOK M COYETAHUH IPH
pemennu 3aga4d. O3Hakomienue ¢ 6GuHomoM HproToHa u
TpeyronbHUKOM [lackais. Pemenne nmpaktnueckux 3anad ¢
MCIIOJIb30BAHUEM MOHATUH U IPABUI KOMOHMHATOPUKHU

DJIeMEeHTbI TEOPHH
BepPOsATHOCTEM

N3ydeHne ki1accCuuecKkoro onpezeneHus: BEposTHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEN. PaccmoTpenue
MIPUMEPOB BBIYUCIIEHUS BEpOATHOCTEH. Pemenne 3a1aq Ha
BBIYUCIICHHE BEPOSITHOCTEH COOBITHI

IIpencraBiieHne JaHHBIX
(Ta0IuIbl, IMATPAMMBI,

rpaduxu)

O3HaKOMIICHHE C TIPE/ICTABICHUEM YHCIIOBBIX JJaHHBIX H UX
XapaKkTepucTHKaMu. Pemienue npakTuyeckux 3a1a4 Ha 00paboTKy
YHCIIOBBIX IaHHBIX, BEIYUCIICHUE UX XapaKTEePUCTUK

['OMETPUAL.

IIpsimble ¥ IOCKOCTH B

| dopmynupoBKa U IPUBE/IEHUE JI0KA3ATENBCTB PU3HAKOB
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MPOCTPAHCTBE

B3aUMHOTI'0 PACIOJIOKEHUS IIPSIMBIX U ITIOCKOCTEH.
PacniosnaBanue Ha yepTexax U MOJENAX Pa3JINYHBIX CIIy4acB
B3aUMHOTI'O PACIOJIOKEHUS IIPSIMBIX U IUIOCKOCTEH,
apryMeHTHpPOBaHME CBOUX CyxaeHui. opmynupoBaHue
OIIPEEICHUM, IPU3HAKOB U CBOKCTB I1APaJUICIIbHBIX U
NEPIEHIUKYJISPHBIX TUIOCKOCTEH, ABYTPAHHBIX U JINHEHHBIX
YIJIOB.

BeInosiHeHNE TOCTPOEHUS YITIOB MEKIY MPSMBIMU, IPSIMOU U
IIJIOCKOCTBI0, MEXAY IJIOCKOCTSIMU I10 OITMCAHUIO U
pacrno3HaBaHUE UX HA MOJEIAX.

IIpuMeHeHre NPU3HAKOB U CBOMCTB PACIIOIOKEHHUS NPAMBIX U
IUIOCKOCTEH MpH peleHnHt 3ajad. M300paxkeHne Ha pUcCyHKax 1
KOHCTPYMPOBAHHUE HA MOJEIIAX MEPIEHIUKYIISIPOB U HAKIIOHHBIX K
IJIOCKOCTH, NIPSIMBIX, TAPaJIJIEIIbHBIX

IJIOCKOCTEM, YIJIOB MEXY IPSMOM U IUIOCKOCTBIO U
000CHOBAaHUE MTOCTPOCHHUS.

Pemenne 3a1a4 Ha BBIYKACIEHUE TEOMETPUYECKUX BEITUYMH.
OnucelBaHKME PacCTOSTHUSA OT TOYKH JIO IJIOCKOCTH, OT NMPSAMOM 10
IIJIOCKOCTH, MEK]Ty TUNIOCKOCTSAMM, MEKy CKPEILMBAIOIIUMHUCS
HOPSAMBIMU, MEXKAY IPOU3BOIBHBIMU (PUIYypaMu B IPOCTPAHCTBE.
@OopMyIMPOBAHKE U JOKA3BIBAHUE OCHOBHBIX TEOPEM O
paccTosHUAX (TEOpPEM CyLIECTBOBAHMUS, CBOMCTBA).
N300paxeHue Ha 4epTeKax U MOJEIISAX PACCTOSHUS U
000CHOBaHUE CBOUX CyKAeHU. OrpeiesieHue U BEIYUCICHUE
paccrosHui B mpocTpancTse. [Ipumenenne hopmyn u Teopem
IJITAHUMETPUH JUUIS PEIICHMS 3a1a4.

O3HaKOMJIEHHE C TOHATHEM NApAJUIETBHOIO NPOEKTUPOBAHUS U
ero cBoiictBaMu. Qopmyauposariie meopemvl 0 NIOUWaAOU
OpPMO2OHANILHOU NPOEKYUU MHO20y20abHUKa. IIpumenenne teopun
Ji1s 0OOOCHOBAHUS MTOCTPOSHUM U BHIYUCIICHH.
ApryMEHTUpOBaHUE CBOUX CYXKJIEHUN O B3aMHOM
PAacIoI0KEHUH ITPOCTPAHCTBEHHBIX PUTYp

MHoOrorpaHHUKHU

Ornucanne 1 XapakTePUCTHKA PA3TUIHBIX BUIOB
MHOTOTPAaHHUKOB, IIEPEUHUCIIEHUE UX DIIEMEHTOB U CBOMCTB.
N300pakeHre MHOTOTPAHHUKOB M BBHIMIOJTHEHUE TTOCTPOCHUS Ha
M300paXEHUSIX U MOJIENISIX MHOTOTPAHHHUKOB.

BrrunciieHne TMHEHHBIX JIEMEHTOB U YTJIOB B
MPOCTPAHCTBEHHBIX KOHPUTYpAIHSIX, ApTYMEHTUPOBAHNE CBOUX
CY)KJIeHHI. XapaKTepUCTHUKa U H300pakeHne CeUCHUS,
pa3zeepmku MHO202PAHHUKOS, BBIYUCIICHUE II0IIaAen
noBepxHocTel. [locTpoenue npocredmx ceueHuii Kyoa,
npu3Mbl, TupaMusl. [IpuMenenne GakToB U CBEICHUI U3
mIaHuMeTpuu. O3HaKOMIIEHUE C BUJIAMU CUMMETPHUH B
MPOCTpaHCTBe, GOPMYIUPOBAHUE OTPEICIIEHU U CBONCTB.
XapakTeprucTHKa CAMMETPUH TEJl BPAILIEHUSI U MHOTOTPAaHHUKOB.
[IpuMeHeHne CBOWCTB CHMMETPHH NIPU PEIICHHUH 3a1a4.
Hcnonp3oBanne npuoOpeTeHHBIX 3HAHUH JJI UCCIICIOBAHUS U
MOJICTTMPOBAHUS HECIIOXKHBIX 3a/1a4. 300pakeHne OCHOBHBIX
MHOTOTPAaHHUKOB Y BBITIOJIHEHUE PUCYHKOB

10 YCJIIOBUSIM 3a7a4

Tesna u moBepxHOCTH
BpallleHUus

O3HakoMJIEHHE ¢ BUJIAaMU TeJl BpalleHus, popMyIupOBaHUE UX
onpeaeeHud U CBOMCTB. @OpMyIMPOBAHKUE TEOPEM O CEUCHUH
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rapa MIOCKOCThIO M ITIOCKOCTH, KacaTelbHOU K cdepe.
XapaKkTepucTUKa U U300paKeHNE TN BPAIlIEHUs, UX Pa3BEPTKH,
ceyeHus. Perenue 3a1a4 Ha MOCTPOCHUE CEUCHUM, BEIYMCIICHHUE
JUTMH, PACCTOSIHUM, YIJ0B, Tuiomanei. [lposeaenue
JTIOKa3aTeJIbHBIX PACCYKACHUH MPU PEIICHUH 3a7ad.
IIpuMeHeHne CBOMCTB CHMMETPUH IIPU PEILICHUH 3a/1a4 Ha Tena
BpalleHus, KoMOuHaIMo Ten. M300paxeHne OCHOBHBIX KPYTIIBIX
TEJ ¥ BBIMOJHEHHE PUCYHKA MO YCJIOBUIO 3a/1a4u

I/I3MepeHHH B reoMeTpumn

O3HaKOMIIEHHE C IIOHATHUAMU ILIOIIAAN K 00beMa, aKCHOMaMHU 1
CBOMCTBaMH.

Pemenwne 3a1a4 Ha BEIYUCIICHHE TIOMIAICH TIOCKUX QUTYD C
IIPUMEHEHHUEM COOTBETCTBYIOIIUX GOPMYJT U (PaKTOB M3
IaHuMeTpun. V3ydeHre TeopeM O BEIYUCICHHH 00bEMOB
MPOCTPAHCTBEHHBIX TEJI, PEIICHUE 3a/1a4 HA IPUMEHEeHUe GopmyIt
BBIUUCIICHHS 00beMOB. 3ydenue hopMyIT Uik BEIYUCIICHUS
IIoIIaiel TOBEPXHOCTEH MHOIOTPAHHUKOB U TEJI BPAILCHHS.
O3HAaKOMJICHHE ¢ METOJIOM BBIYHMCIICHUS TUIOIIAIU TIOBEPXHOCTH
chepsl. Pelrenne 3a1a4 Ha BRIYUCIICHUE TUIOIIAICH TTOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJ

KOOp}II/IHaTbI H BEKTOPBLI

O3HakoMJIeHHE ¢ TOHATHEM BeKTopa. M3yduenue nekapToBoit
CUCTEMBI KOOPAMHAT B IIPOCTPAHCTBE, IOCTPOEHUE IO 33aJaHHBIM
KOOPJHMHATAM TOYEK U IJIOCKOCTEH, HaX0KICHNE KOOPIUHAT
ToueKk. Haxoxienue ypaBHeHUI OKPY>KHOCTH, c(epbl, IIOCKOCTH.
Brruucnenue paccTossHUNA MEKy TOYKAMH.

N3y4eHne cBONCTB BEKTOPHBIX BEIMYUH, IIPABUII PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM ITPOCTPAHCTBE, MPABUJI HAXOXKICHUS
KOOPJMHAT BEKTOPA B IPOCTPAHCTBE, IPABUII JEHCTBUH C
BEKTOPAMH, 3aIaHHBIMA KOOPJIMHATAMM.

IIpuMeHeHre Teopuy NpU PELLICHUH 3a1a4 Ha JCHCTBUSA C
BEKTOPAMH.

N3yuyeHne cKaIpHOIO IPOU3BEECHUS BEKTOPOB, BEKTOPHOIO
ypaBHEHUs NPSIMOM U TUIOCKOCTH. [IpuMeHeHnne Teopun npu
pELICHUH 3a]1a4 Ha IEUCTBUS C BEKTOPaMH, KOOPAUHATHBII
METO/1, IPUMEHEHHE BEKTOPOB U1l BBIYNUCICHUS BEJIMYUH YIII0B U
paccrosiHui. O3HaKOMJIEHHE C JI0Ka3aTeIbCTBAMHU TEOPEM
CTEPEOMETPUH O B3AMMHOM PACITOJIOKEHUU MIPSAMBIX U
IIJIOCKOCTEN C MCIIOJIB30BAHUEM BEKTOPOB
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YYEBHO-METOANYECKOE U MATEPUAJIBHO- TEXHUYECKOE
OBECIIEYEHHUE ITPOI'PAMMBbI YYEBHOU JUCHHUILIMHBI
«MATEMATUKA».

JUist  ocBOeHHMSI TMporpaMMbl y4eOHOM JHMCHMIUIMHBI «MareMaTuka» B
Xapabammackom ¢ummranie [AOY AO BO «ATTACY» umeetcst yueOHBIM KaOWHET.

[Tomenienne kaOuHeTa  MaTeMaTHUKUA  YJOBJIETBOPSET  TPEOOBAHUSIM
CanurapHo-3nuieMuoIorndeckux npasui 1 HopmatuBoB (CaulluH 2.4.2 Ne 178-
02).

B coctaB  y4eOHO-METOIMYECKOT0O W  MAaTE€pUAIbHO-TEXHUYECKOTO
oOecrieueHus MporpaMmbl ydeOHOW auciuiuinHbl «MatemaTtuka: Anrebpa u
Hayajla MaTeMaTHYECKOT0 aHAJIN3a; T€OMETPHS, BXOJIST:

Croun yueHnueckuit — 15 mr

Cron npenoxasarens- 1 mwr

Cryn yuennueckunii- 30 mr

VYueHnnueckas 1ocka- 1 mr

[xad- 1 mT

Kommnerotep 1 mr

Monutop — 1 mr

IIpoextop — 1 T

IUTaKaThl U TaOJUIBI, YEPTEIKHBIE WHCTPYMEHTBI; MOJIETTH F€OMETPUUECKUX
duryp.

B Oubnuoteunbiii  (GoHA BXOAAT YUYEOHUKH, YUECOHO-METOAMYECKUE
koMIuiekTol (YMK), obecnieunBaromniye 0oCBOCHUE YICOHOM TUCITUTITNHBI
«MaremaTka», PEKOMEHJIOBAaHHbIE WJIM JIOMYIICHHBIC JJIS HUCIIOJIb30BAHUS B
PO EeCCUOHATIBHBIX o0pa3oBaTeNbHbIX OpraHu3alMsIX, peaTu3yoImx
00pa3oBaTEIbHYI0 TPOTrpaMMy CpEIHEro oOIIero oOpa3oBaHHWs B TIpeaenax
ocBoenusi OITOIT CITO nHa 6a3e ocHOBHOro o0uiero oopaszoBanus. bubnuoreyHsii
(bOHI MOXKET OBITH JIOMOJHEH MAaTeMaTHYECKUMU SHIUKIIONEIUSIMU, CIOBapsIMU U
XpecToMaTuel 1o MaTeMaTUKe, CIIPAaBOYHUKAMHU 10 MaTEMaTHUKE.

JINTEPATYPA.

OcHoBHas JuTEparTypa:
1. bammakoB M. M. MaTtematuka: airedpa 1 Hayajla MaTEMaTUYECKOTO aHaJu3a,
reomeTpus (4-e uzn.), - M., UL «Akagemus», 2015 r.
JdonmosHuTeILHAA JUTEpaTypAa:
1. Amumor III.A,, Komsrun .M., Maremaruka: anrebpa u Hayaja
MaTeMaTu4eckoro aHanusza, reomerpus. 10-11 kmaccel. — M., «IIpocBemeHue,
2015 rop.
2. AnexcanapoB A.J[. Marematuka: anreOpa ¥ Havajla MaTEMaTHYECKOTO
aHaim3a, reomerpus. I'eomerpusa. 10-11 knaccel. — M., «IIpocBemenue», 2015
TO/I.
3. MeTonuueckue yka3aHus MO BBIIOJHEHUIO CAMOCTOSITENIbHON (BHEAY IMTOPHOM )
paboThl 00YYAOIITUMUCS.
4. Metoauyeckue  yKa3aHUsS IO  BBINOJHEHUIO  MPAKTHYECKUX  padoT
00yYarOIIMMUCS.
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