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PabGouass mporpamma yd4eOHOW  IUCIUIIUHBI/TPOHECCHOHATHLHOTO
monynst I1J1.01 Marematuka (06a30BbIi ypOBEHB)pa3paboTaHa HAa OCHOBE
denepalibHOTO TOCYAaPCTBEHHOTO0 00Pa30BATENBHOTO CTaHIAPTa CPETHETO
npoeCCUOHAILHOTO  00pa30BaHMS IO  CIHEHHUAIBHOCTH 11.02.01
PanuoanmaparoctpoeHue,  yTBEpXKIEHHOTO  MOpuka3zoM  MuHuUCTEpCTBa
obpazoBanuss u Hayku P® ot 14 mas 2014 r. N 521, denepanbHOro
rocyJJapCTBEHHOTO  00pa30BaTENbHOIO  CTaHJAapTa  CpPEAHEro  OO0IIero
o0pa3oBaHusl, yTBEP>KIEHHOTO MPUKa30M MUHUCTEPCTBAa 00pa30BaHUS U HAYKH
P® ot 17 mas 2012 1. Ne 413 (c u3BMEHEHUSAMH U JIOTIOJTHEHUSIMH OT 29 nexadps
2014 r., 31 pexadbps 2015 r., 29 wutons 2017 r.), mpuMepHON OCHOBHOM
o0pa3oBaTenpHON TPOrpPaMMBbl CPEHETO 00IIero oOpa3oBaHUs, OJ0OPEHHOM
penieHreM QenepaibHOT0 y4eOHO-METOANMYECKOTO O0ObEeTUHEHHSI 0 00IIEMy
oOpa3oBaHuio, TpoTokod oT 28 wuioHa 2016 1. No 2/16-3, mpumepHO#
MporpamMMbl  00ITIe00pa30BaTEILHON yUeOHOW MUCIMIUIMHBI «MatemaThkay
Ul IPO(PECCUOHANIBHBIX 00pa30BaTENIbHBIX OpraHU3alfil, PEKOMEHI0BAaHHOM
denepanbHbIM rOCyAapCTBEHHBIM aBTOHOMHBIM yupexacHueM «PenepanbHblid
WHCTUTYT pa3BUTHS oOpa3oBaHus», 2015 r.

Opranuzanus-pazpadotunk: 'BIIOY MO «CeprnyX0oBCKU KOJIIEIK»

Pa3paboTuuk:

CusnoBckass Haranest BanepbeBHa, npenonasareis ['BIIOY MO
«CepryxX0BCKAN KOJUIEIH))




Conepxanue

[losicHuTENBHAS 3aIIUCKA
OO0mras xapakTepucTuKa yueOHOU TUCIMIUIMHBL «MaTtemaTuka:
anre0Opa ¥ Hayajga MaTeMaTHYECKOTO aHaJIn3a; T€OMETPHS
MecTo yueOHON AUCIUILIUHBI B yUeOHOM IUTaHE
Pe3ynbTaThl 0cBOEHUS Y4eOHOM TUCIIUTUINHEI
Coneprxanue yueOHON AUCIUTUIUHBI
Anrebpa
OCHOBBI TPUTOHOMETPHH
@DyHKIUHU, UX CBOMUCTBA U TpaduKu
Hauama MmatemaTnyeckoro ananusa
YpaBHEHUS U HEPABEHCTBA
KombOunaTopuka, CTaTUCTUKA U TEOPUS BEPOSITHOCTEN
I'eomeTpus
TemaTnueckoe IIIaHUPOBAHUE
XapakTepucTUKa OCHOBHBIX BUJIOB YU€OHOU 1€ATEIbHOCTH CTYIEHTOB
Y4eOHO-METOANYECKOE U MaTEPUATIbHO-TEXHUUECKOE 00ecrieueHne
nporpamMmbl y4eOHOM AUCHUIUIMHBI «Martemaruka: aiaredpa u Havana
MaTeMaTHYECKOTO aHAJIN3a; TE€OMETPUSD

Pexomenayemas nureparypa

© ©O© O O

11
11
12
12
13
15
16
22

23



HOACHUTEJBHASA 3AIIUCKA

[Iporpamma oOmeoOpa3zoBaTenbHOM yueOHOM aucumrumHa I[1/1.01
Matematuka (6a30BbIl YPOBEHb )IIPEAHA3HAUCHA JIJIS1 U3YUCHHUS] MaTEMaTUKU B
I'BIIOY MO «CepnyXOBCKHI KOJIIEIX.

[Iporpamma pazpaboTtana Ha ocHOBe DenepanbHOrO roCyAapCTBEHHOTO
00pa30BaTeNpHOrO CTaHAAPTA CPEAHETO MPO(ECCHOHATFHOTO 00pa30BaHUs TS
cretmanbHocT 11.02.01 PagunoannapaTocTpoeHre U MPUMEPHOUN MPOrpaMMBbI
o011e00pazoBaTenbHON y4eOHOH JUCHUTUTMHBI «MaremaTukay,
PEKOMEHIOBaHHOM ®denepanbHBIM rocyapCcTBEHHBIM ABTOHOMHBIM
yupexaeHuem «denepanbHbId MHCTUTYT Pa3BUTHS 00pa30BAH.

Conepsxanue mporpamMmbl «MaTtemaTHKa» HAmpaBJICHO HA JOCTHKCHHE
CIEIYIOIIMNX LeJei:

. obecrnieueHue c(popMUPOBAHHOCTH MPEJICTABICHUN O COLIMATBHBIX,
KYJIbTYPHBIX U UCTOPUUYECKUX (DaKTOpaX CTAHOBJICHUS MaTEMAaTUKH;

. oOecrieueHue c(hOpMUPOBAHHOCTHU JIOTUYECKOTO,
AITOPUTMHYECKOTO U MATEMATHUYE€CKOTO MBIIIICHUS;

. obecrnieueHue c(hopMUPOBAHHOCTH YMEHUM MIPUMEHSITh
MOJTyYCHHBIC 3HAHUS TIPH PEIICHUH Pa3TMYHbBIX 3a/1a4;

. obecrnieueHue cPoOpMUPOBAHHOCTH MPEACTABICHUN O MaTEMAaTHKE
KaK YacTH OOIIEYEIOBEUECCKOW KYJIbTYpPhl, YHHUBEPCAIHHOM S3BIKE HAYKH,
MO3BOJISIIOIIEM OMKCHIBATH M U3yUYaTh PealIbHbIC MTPOLIECCHI U SIBJICHUSI.

B mporpammy BKIIIOYEHO CO/IepKaHUE, HAMPaBIEHHOE Ha (DOPMUPOBAHKE
y CTYIEHTOB KOMIIETCHIIMN, HEOOXOJMMBIX JUIsi KaueCTBEHHOT'O OCBOCHHUS
OIIOIT CITO na 6a3e ocHOBHOTO 00111er0 00pa30BaHuUs C MOJyICHUEM CPEITHETO
ob1iero odpazoBanus s crienranbHOCTH 11.02.01 PaguoanmnapaTtocTpoeHue



OBIIASI XAPAKTEPUCTUKA YYEBHOMU JUCHUITIJIAHBI
I11.01 MaremaTuka (0a30Bblil YpPOBEHb)
Marematurka ABJIACTCS byHIaMeHTaIbHON o0mieo0pa3oBaTenbHON
JTUCITUTUTMHOM CO  CJIOKUBIIMMCSI YCTOWYMBBIM COJICpKAHUEM W OOIIMMH
TpeOOBAHUAMU K MTOATOTOBKE 00YJAIOITUXCSI.

W3ydyenne wmaTeMaTHMKd Kak MNpoQuibHON 00meo0pa3oBaTeabHOM
y4eOHOM UCUUIUIMHBI, YUUTHIBAIOIIEH CEIU(pUKY OCBAaMBAEMbIX CTYACHTAMHU
crenpasibHOCTH 11.02.01 PagunoanmapaTocTpoeHue , 00eCIeunBaeTCs:

. BBIOOPOM pa3JIMYHBIX MOAXO/I0B K BBEJICHUIO OCHOBHBIX MTOHSATHH;

. dbopMHpOBaHWEM CUCTEMBI YUEOHBIX 3a7aHUM, 00ECTICUNBAIOIITIX
3¢ (PEeKTUBHOE OCYIIECTBICHNE BEIOPAHHBIX 1IEJIEBBIX YCTAHOBOK;

. oOoramieHueM CIEKTpa CTHIEH y4eOHOUW NeATeIbHOCTH 3a CUET
COTJIACOBaHUSI C  BEAYIIMMHU  JIEATCIbHOCTHBIMM  XapaKTEPUCTUKAMU
crnennanbHocTH 11.02.01 PaguoanmnaparoctpoeHue

[IpodunbHas cocTaBisOIIas OTpaKaeTcsl B TPEOOBAHUSX K MOJTOTOBKE
00yYarOIIMXCs YaCTH:

. oOImel  CUCTEMbl  3HAHWU:  COJACP)KATEIbHBIE  MPUMEPHI
HCIIOJb30BaHUs MAaTeMaTUYECKUX HJAEH U METOJ0B B MpodheCCHOHAIBHOU
NeATEIIbHOCTH;

. YMEHUM: pa3inyue B YypOBHE TpPeOOBAaHMUA K CIOKHOCTH
IPUMEHSIEMBIX AJITOPUTMOB;

. MPAKTUYECKOTO HCIOJIb30BAHUS MPUOOPETEHHBIX 3HAHUUA W
YMEHUH: WHIUBUYyAIbHOTO Y4EOHOTO OMBITA B MOCTPOCHUHM MATEMaTHUYECKUX
MOJEJIEH, BBIOJHEHUHU UCCIEA0BATEICKUX MMPOEKTOB.

Conepxanve ydyeOHOW AMCIUIUIMHBI pa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMU COJEPKATEIHHBIMU JIMHUSMHA O0yUYECHUSI MaTeMaTHKE:

o anreOpanydeckas IMHUS, BKIIOUYAIOIIast CUCTEMATU3AINIO CBEICHUIM
0 4YHCJIaX; HM3y4YCHHE HOBBIX M O0O0OOIICHHE paHee H3YUYEHHBIX OIepanun
(BO3BelleHME B CTEMEHb, W3BJICUEHUE KOPHs, JorapuMHUpOBaHUE, CHUHYC,
KOCHHYC, TAHT€HC, KOTAHT'€HC U 0OpaTHBIC K HUM);

o U3yYEHUE HOBBIX BHJOB YHCJIOBBIX BBIpaXKEHUN u (HopmyI;
COBEPIICHCTBOBAaHUE MPAKTUUYECKUX HABBIKOB U BBIYMCIUTEIBHON KYJIBTYPBHI,
pacIiMpeHre U COBEPIICHCTBOBAaHWE  aJreOpanyeckoro  ammapara,
c(hOPMHUPOBAHHOTO B OCHOBHOHM INKOJE, W €ro MPUMEHEHHWE K PEHICHUIO
MaTeMaTUYECKUX U TPUKIAIHBIX 33/1a4;

o TEOPETUKO-(PYHKITMOHAIIbHAS JIMHUSA, BKJTFOYAFOIIIAS
CHUCTEMAaTHU3AIMIO U PACIIMPEHUE CBEJCHUN O (PYHKIMIX, COBEPIICHCTBOBAHUE



rpa@uuecKkux YMEHMM; 3HAKOMCTBO C OCHOBHBIMU MJIEIMH U METOJAMHU
MaTEMaTUYECKOro aHajiu3a B OOBEME, TMO3BOJIAIONIEM  HCCIEAOBAThH
aIeMeHTapHbIe PYHKIIUU U PEIIaTh MPOCTEUININE TEOMETPUICCKUE, PU3UISCKHEC
Y IpyTUe MPUKIAIHbIE 3aa4K;

o JIMHUSI YPAaBHEHUI W HEPABEHCTB, OCHOBAHHAsl HA MOCTPOEHUU U
UCCJIeIOBAHUM MAaTEMATUYECKUX MOJIEJIEH, MepeceKaromascs ¢ aareopandeckoi
U TEOPETUKO-(QYHKIIMOHAIBLHON JIMHUSMU U BKIIOYAIONIas pa3BUTHE U
COBEPILIEHCTBOBAHKME TEXHUKH aJIreOpandecKux MpeoOpa3oBaHUi JIJIsl pelIeHUs
ypaBHEHUH, HEPABEHCTB M CHCTEM; (HOPMHPOBAHUE CIIOCOOHOCTH CTPOUTH U
WCCIENOBAaTh IMPOCTEUINIME MATEMAaTUYECKUE MOJICIA IPU  PEUICHUH
MPUKIIAJIHBIX 3a]1a4, 33]1a4 U3 CMEXHBIX U CTICIUATbHbIX TUCIUIUINH;

o r€OMETPHUYECKAS JIMHUS, BKIIOYAIOIIAS HATJISIAHBIC TPEICTABICHHUS
O TMPOCTPAHCTBEHHBIX (PUTYpaX U H3y4YEHUE MX CBOMCTB, (HOPMHUPOBAHHE U
pa3BUTHE  TPOCTPAHCTBEHHOTO  BOOOpa)XE€HUs,  pa3BUTHE  CIOCOOOB
FEOMETPUYECKUX HU3MEPEHUM, KOOPJAWMHATHOTO W BEKTOPHOIO METOJOB IS
pelIeHnsl MaTEMaTUYECKUX U TTPUKJIIAIHBIX 3a]1ay;

o CTOXACTUYECKAS JIVHUS, OCHOBAHHasI Ha pa3BUTUH
KOMOMHATOPHBIX YMEHUMW, MPEICTABICHUNA O BEPOSITHOCTHO-CTATUCTHYECKUX
3aKOHOMEPHOCTSX OKPY’KAIOLIETO MUPA.

MECTO YYEBHOHN JUCHUIIJIMHBI B YYEEHOM ILJIAHE

VYyeonas quciumunaa [1/1.01 Maremartuka (6a30BbIil YpOBEHB)sBIIAETCS
y4eOHBIM TpPEeIMETOM 00sA3aTeNbHOW NpeaMeTHOW obnactu «MaremaTtuka u
unpopmatukay OI'OC cpennero o61ero oo6pazoBaHusl.

VYyebOnas JUCUUTUINHA «MaremaTtuka» U3y4daercs B
obmeoOpazoBarensHoM nukie yueOHoro tuiana OIIOIT CIIO na 6ase
OCHOBHOTO 00Imero oOpa3oBaHWs C TIOJIYYEHHEM CPEIHEro OOIIero
oOpazoBanus no cnenuaibHocT 11.02.01 Paguoannaparoctpoenue.

PE3YJbTATBHI OCBOEHHUS YYEBHOM JUCIHUIIJIMHBI
OcBoenue  comepkaHusi  y4yeOHOW  AUCHUIUIMHBI  «MaTeMaTuka»
o0ecreunBaeT JOCTHKEHUE CTYACHTaAMU CIICAYIOIINX pe3y/ibmamaos:.
* JIUYHOCHIHBIX'
chOpPMHPOBAHHOCTh  TPEACTABJICHWA O  MaTeMaThKe  Kak
YHUBEPCATBHOM S3BIKE HAYKH, CPEICTBE MOJCIMPOBAHUS SIBICHHH U
MIPOIIECCOB, UACAX M METOJaX MaTEMATHKH;
MOHMMaHUE 3HAYUMOCTH MAaTeMaTHKH IS HayYHO-TEXHUYCCKOTO
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nporpecca, ¢()OpMUPOBAHHOCTb OTHOILIEHUS K MAaT€MaTUKE KaK K YacTH
00I11eU€eI0BEYECKOM KYJIbTYPhl Y€pe3 3HAKOMCTBO C MCTOPHUEHN pa3BUTHSA
MaTE€MAaTHKH, SBOJIIOIUEH MaTEMAaTUYECKUX HJICH;

pa3BUTHE  JIOTHYECKOTO  MBIIUIEHUS,  IPOCTPAHCTBEHHOTO
BOOOpaXXeHUsl, AITOPUTMUYECKON KYJIBTYPbl, KpUTUYHOCTH MBILUICHUS Ha
ypOBHE, HEOOX0IMMOM Il Oy nyIiel mpodecCHOHaIbHON AESITeTbHOCTH,
JUISL IPOJIOJIKEHMSI 00pa30BaHus U caMO0Opa30BaHus;

OBJIAJICHAE  MAaTEMaTUYECKMMHM  3HAHWSIMHM WU YMCHUIMY,
HEOOXOJUMBIMH B TIOBCEIHEBHOM JKU3HM, MJII OCBOCHHS CMEXKHBIX
€CTECTBEHHOHAYYHBIX JUCHUIUIMH ¥ JTUCHUIUIMH MPOo¢deCcCHOHATHLHOTO
UKIa, JJIS TOJMydyeHuss o0pa3oBaHHA B 001acTAX, HE TPeOyIOUIUX
yIIyOJIeHHON MaTeMaTHYeCKOU MOATOTOBKH;

TOTOBHOCTh M CIHOCOOHOCTH K OOpa3oBaHUIO, B TOM YHCJE
caMo00pa30BaHUIO, Ha MPOTSHDKEHWHM BCEM KHU3HU; CO3HATEJIbHOE
OTHOILIEHWE K HENpPEephIBHOMY OOpa30BaHUIO KaK YCJOBHIO YCIEIIHOM
npodeccuoHaNBbHON U OOLIECTBEHHON AESITENbHOCTH;

TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOATEIBbHON TBOPYECKOM U
OTBETCTBEHHOU 1€ATEIbHOCTH;

TOTOBHOCTh K KOJUIGKTUBHOM paboTe, COTPYyAHHMYECTBY CO
CBEPCTHUKaMH B 0Opa30BaTeNIbHOM, OOIIECTBEHHO IOJE3HOH, y4eOHO-
UCCJIEI0BATEIBCKON, TPOCKTHOW U APYIUX BUJIAX JESITEIBHOCTH;

OTHOILIEHUE K MPO(HECCHOHATILHON JESTEIBHOCTH KaK BO3MOKHOCTH
ydacTusi B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX, TIOCYJapCTBEHHBIX,
OOIIeHAITMOHAIBHBIX MPOOIIEM;

* MemanpeomemHblx:

YMEHUE CaMOCTOSITEJIbHO ONPENesaTh UEeAH ACSTENbHOCTH U
COCTABJISITh IJIaHBl JEATEIBHOCTH; CaMOCTOSITENIbBHO OCYIIECTBJISTH,
KOHTPOJIMPOBaTh U KOPPEKTUPOBATH IEATEIBHOCTH; HCIIONB30BAaTh BCE
BO3MOXHBIE PECYpPChl Il JOCTH)KEHMSI IIOCTABJICHHBIX LEIEH U
peanu3aluy IUIAHOB JIEATEIbHOCTH; BBIOMpPATh YCIEIIHbIE CTPaTeruu B
Pa3JINYHBIX CUTYaLUX;

yMEHHUE MPOJAYKTUBHO OOIIATHCS M B3aUMOJACHCTBOBATh B MPOLIECCE
COBMECTHOM JI€SITEIbHOCTH, YUYWUTHIBATH MO3ULMHU JIPYTUX YYACTHUKOB
nesATeabHOCTH, () (PEKTUBHO pa3peliaTb KOH(IUKTHI;

BJIa/ICHUE HAaBbIKaMU MO3HABATEIbHOM, yueOHO-HCCIIe10BaTENbCKON
U TPOCKTHOM JEeATEIbHOCTH, HaBbIKAMU pa3pelieHus Mpoliem;
CIIOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITEIbHOMY IIOMCKY METO/OB



pelIeHUsl TMPAKTHUYECKUX 3ajJlady, MPUMEHECHUIO pA3JIUYHBIX METOJIOB
MMO3HAHUS,

TOTOBHOCTBh U CITOCOOHOCTh K CaMOCTOSITEIbHON MH(OPMAITMOHHO-
MMO3HABATEIbHOW JEATENIBbHOCTH, BKIIIOYas YMEHHE OPUECHTUPOBATHCA B
pPa3TUYHBIX HWCTOYHHUKAX WH(POPMAIUHA, KPUTUYECKH OIICHUBATh U
WHTEPIPETUPOBAT,  MHPOPMAILIUIO, TMOIy4YaeMyl0 W3  Pa3IdYHBIX
WCTOYHHKOB;

BJIaJICHUE A3BIKOBBIMU CPEJICTBAMU: YMEHHE SICHO, JOTUYHO U TOYHO
u3jaraTb CBOIO TOYKY 3PEHHSI, HCMOJIb30BaTh aJCKBATHBIE SI3bIKOBHIC
CpPEACTBa;

BJIQJICHUE HABBIKAMU ITO3HABATEIBHOU PEICKCUN KaK OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAHUM, TPAHUI] CBOETO 3HAHUS W HE3HAHUS, HOBBIX MMO3HABATEIIbHBIX
3a71a4 ¥ CPEJICTB JJIsl UX JOCTUKCHUS;

LEJICYCTPEMJICHHOCTh B TOMCKaX W  IPUHATHU  PEIICHUH,
COOOPa3UTEIPHOCTh M  HHTYWUIMS, Pa3BUTOCTh IMPOCTPAHCTBEHHBIX
MpEACTaBICHUM; CHOCOOHOCTh BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUPA;

® npeoMemHbIX.

c(hOPMUPOBAHHOCTh MPEACTABICHUNA O MaTeMaTUKE KakKk 4YacTu
MUPOBOM KYJBTYPbl U MECT€ MAaT€MaTUKH B COBPEMEHHOW IIMBUJIM3AIIWH,
croco6ax OMUCaHMS SBIICHUH peaIbHOTO MHUpa Ha MaTeMaTHIECKOM SI3bIKE;

c(hOpPMHUPOBAHHOCTh NPEACTABICHUM O MaTEMaTHYCCKHX IOHSATHIX
KaK BaXXHEHIIMX MaTeMaTUYECKUX MOJIEIAX, IO3BOJISIOIIMX OITMCHIBATH M
W3y4yaTh pa3Hble TMPOLECCHl U SBJICHUS; IOHUMAHUE BO3MOXHOCTH
AKCMOMATHUYECKOTO MOCTPOCHUSI MATEMATUYECKUX TEOPUH;

BJIAJICHUE METOJAMHU J1I0KA3aTEIbCTB U AJITOPUTMOB PELICHHUS], YMEHUE
WX TIPUMEHATH, IPOBOJUTH JOKA3aTEJIbHBIC PACCYKICHUS B XOJI€ PEIICHUS
3aj1a4;

BJIQJICHUE CTAaHJAAPTHBIMUA MPUEMaMH PEIICHUS PAIMOHAJIBHBIX U
UppalMoOHAIbHbBIX, [MOKA3aTeJIbHBIX, CTEMEHHBIX, TPUTOHOMETPUUECKUX
YpaBHEHUH M HEPABEHCTB, MX CHUCTEM; HCIOJIb30BAaHUE TOTOBBIX
KOMIBIOTEPHBIX MPOrpamMM, B TOM YHCJE JJIsl MO-UCKA MYTH PEIICHUs U
WJUTIOCTPAIlMU PEIICHUS YPABHEHHU U HEPABEHCTB;

c(hOPMHUPOBAHHOCTh MPEJACTABICHUH 00 OCHOBHBIX TOHSATHSAX
MaTeMaTUYECKOr0 aHajiu3a MW WX CBOWCTBaX, BJIAJACHUE YMEHHEM
XapaKTepu30BaTh TMOBeJAeHUE (YHKIMH, WCIONIB30BAHUE TMOTYUYECHHBIX
3HAHUU JIUISI ONTMCAHUS U aHAJIN3A PEATIbHBIX 3aBUCUMOCTEH;



BJIAJICHUE OCHOBHBIMH IMOHATHUSIMU O IUIOCKUX U MPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (Urypax, X OCHOBHBIX CBOMCTBax; C(HOpMUPOBAHHOCTH
YMEHUS Pacro3HaBaTh reOMETpUIecKue GUTYPhI Ha YepTekKaxX, MOACIISIX U B
peaTbHOM MUPE; TPUMEHEHUE N3YUECHHBIX CBOWCTB T€OMETPUUYCCKUX (DUTYD
1 (opMyI Ul pemIeHrss TeOMETPUUSCKUX 3a7ad U 3a7a9 ¢ MPAKTHICCKUM
COZIEP/KAHUEM;

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUN O TMpoleccax U SBJICHUSX,
UMEIOIIUX BEPOATHOCTHBIM XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
peaTbHOM MUPE, OCHOBHBIX MTOHATHSIX JIEMEHTAPHON TEOPUU BEPOSITHOCTEM;
YMEHHUI HaxOJWTh U OILICHUBATh BEPOSTHOCTH HACTYIUICHUS COOBITHH B
MNPOCTEUIINX MPAKTUYECKUX CHUTyalHUsiX M OCHOBHBIC XapaKTEPUCTHUKU
CIIy4YalHbIX BEJINYHH;

BJIAJICHUE HABBIKAMU MCIIOJB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX
IIPOTPaMM IPU PELICHUU 3a1a4.

COJIEPKAHWUE YYEBHOM JUCIIUTIJIAHBI
BBEJIEHUE

Marematika B HayKe, TEXHUKE, SKOHOMHUKE, HH(POPMALMOHHBIX
TEXHOJIOTMSAX M TNPAKTUYECKON JedaTenbHOCTH. Llenu wm 3agaum wu3ydeHUs
MAaTEMATUKH ITpU OCBOECHNM crienuaibHOCTH 11.02.01 PagnoannaparoctpoeHue.

AJITEBPA

Pazeumue nonamus o uucne

I[lenpie w  panmoHalibHBICE  YuCA.  J[€MCTBUTEIBHBIE  YMCIIA.
Ipubnuosicennvie sviuucnenus. Komnnexcuvie uucna.

Ilpakmuueckue 3aHAmMuUA.

Apudmernueckue 1elCTBUS HaJl KOMIUIEKCHBIMH YUCIaMHU.

KOPHU, CTEIIEHHA 1 JIOT'APUDMBbI

Kopuu u cremenu. KopHM HATypaJlbHOM CTENEHH M3 4YHMCIAa U UX
cBoiicTBa. CTeneHn ¢ palroOHaIbHBIMU [TOKA3aTENSIMU, UX cBOWCTBAa. CTENEHH C
JIeHUCTBUTENBHBIMU TOKa3zaTelnsiMu. Ceoticmea cmenenu ¢ OeticmeumenbHbiM
noxkasamenem.

Jlorapupm. Jlorapupm umcaa. OcHOBHOE jorapupmMuyeckoe
TOXJ1eCTBO. JlecsiTuuHble M HaTypaybHble Jorapu@mel. [IpaBuna aeicTBuil c
norapupmamu. [lepexos kK HOBOMY OCHOBAHHUIO.

IIpeoOpa3oBanue ajaredopamyeckux BbIpa:keHuii. I[IpeoOpazoBanue
pallMOHANIBHBIX,  HUPPALMOHAJIBHBIX  CTENEHHBIX,  IOKa3aTEIbHBIX U
Jorapu(MUUECKUX BBIPAKCHHM.



Ilpakmuueckue 3anamus.

[IpeoOpazoBaHue BbIpaKEHUH, COAEPIKAIIUX CTEIICHH.

Pemenne noka3aTenbHbIX YpaBHEHUM.

Pemenne norapudmMuueckux ypaBHEHHIA.

Pemmenne nmokazarenbHBIX U JOrapu(PMUUECKUX YpaBHEHHUH U
HEPABEHCTB.

OCHOBBI TPUTOHOMETPUA

OcHoBHble noHATHSA. Pannannas mepa yria. BpaiarenbHoe JBHKEHUE.
CuHycC, KOCUHYC, TAHT€HC U KOTAaHT€HC YMCIIA.

OCHOBHBIE TPUTOHOMETPUUECKUE TOKIECTBA

@®opmyinbl npuBeneHuss. dopmynsl crnoxeHus. Dopmynbl yIBOCHHS.
Dopmynvl NOIOBUHHO20 Yead.

[IpeoOpazoBaHus NPOCTEHIIMX TPUTOHOMETPUYECKHUX BBIPAKEHUIM

[IpeoOpa3oBaHnre  CyMMbl  TPUTOHOMETPUUECKUX  (QYHKIHMH B
IIPOU3BEICHUE U NPOU3BEIACHUS B CYMMY. Boipadicenue mpucoHomempuyecKux
@DYHKYULL Yepe3 MAH2eHC NOJOBUHHO20 apeyMeHmd.

TpuroHoMmerpryeckue ypaBHEHHsI 1 HEPABEHCTBA

[Ipocreiimme  TPUTOHOMETPUYECKME  ypaBHEHWs.  [lpocmeuwue
Mpu2oHOMempudecKue HepaseHcmad.

OOpatHble TPUTOHOMETPUYECKHE (PYHKIUU. APKCHUHYC, apKKOCHUHYC,
ApKTaHI'EHC.

Ilpakmuueckue 3anamus.

Pemienne  ympaxkHeHuid Ha  yOPOIIEHHWE  TPUTOHOMETPUUECKHUX
BblpaxkeHU. (OCHOBHbIE TPUTOHOMETPUYECKUE TOXKIECTBA, (HOPMYJIbI
CJIOKEHUS, YABOEHUS, TPeoOpa30BaHUE CyMMbl TPUTOHOMETPUYECKUX (DYHKIIHIA
B NPOU3BEACHUE, MpeoOpa3oBaHUE MPOU3BEACHUS TPUTOHOMETPHUUECKUX
(GyHKUUN B CyMMY.)

Pemenne TpUroHOMETPUYECKUX YPABHEHU .

[Ipocreimme TPUrOHOMETPUIECKUE HEPABEHCTBA.

®YHKIMHU, X CBOMCTBA U TPAGUKU

@Oynknuu. O6nacTh ompeneNeHrus W MHOXECTBO 3HA4YeHUH; rpaduk
(GyHKUMM, TOCTpoeHHuEe TpadukoB (PYHKUMNA, 3aJaHHBIX Pa3IUYHBIMU
croco0amu.

CpoiictBa ¢yHkuuu. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb,
OTPaHUYEHHOCTh, MEPUOAUYHOCTh. [IpomMexxyTku Bo3pacTaHus W yObIBaHWUS,
HauOoJblllee M HaMMEHbIee 3HAYCHMs, TOUYKH SKcTpemyma. ['paduyeckas
uHTeprpetanus. [Ipumepbl (QyHKIMOHANIBHBIX 3aBUCUMOCTEH B peaslbHBIX
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nporeccax u sBIeHUAX. ApudMeTndecKue onepanuu Haa QyHKIHSIMH.

Cnoxunas Qyskuus (xkommnosunus). [llowamue o HenpepvigHOCMU
@yHKyuu.

Ooparuble pynkuuu. Obaacms onpedenenus u 001ACMb 3HAYEHUI
oopamnou gyukyuu. I pagpux obpamuoil pyHxyuu.

CreneHnnble, NoKka3aTejbHbIe, JorapupmMuyeckue u
TPUTOHOMETPUUYECKHEe (PYHKIIHUH.

OO6patHbie TpUrOHOMETpHUeckre GyHKIMH. OnpeneneHus QyHKINH, IX
CBOWCTBA U TpaUKH.

[IpeoOpazoBanusi TpadukoB. [lapanmiaenbHBIE MEPEHOC, CUMMETPHS
OTHOCHUTEIFHO OCed KOOpPIAMHAT W CHMMETPUS OTHOCHTEIBHO Hadala
KOOPJIMHAT, CHMMETPHUS OTHOCUTEIHHO TMPSIMOU Y = X, PACTSHKCHHUE M CHKATHE
BJIOJIb OCEM KOOPAWHAT.

Ilpakmuueckue 3anamus.

[IpeobpazoBanus rpaduka QyHKINUH.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

IocnenoBarenbHocT. CrnocoObl 3a7aHUsi W CBOMCTBA YHCIIOBBIX
IIOCJIEIOBATEIBLHOCTEM.

llonsmue o npedene nocnedosamenvrocmu. Cywecmeoganue npeoena
MOHOMOHHOU ~ O02PAHUYEHHOU  NOCAe008amenlbHOCU. CymmupoBanue
nocjeaoBaTeabHOCTeN. beckoHeuHO yObIBaroIas reoMeTpudecKasi porpeccust
U €€ CyMMaA.

IIpousBoanas. [lousarue o npou3BOgHON PYHKIINU, €€ TEOMETPUUCCKHI
U ¢Gu3nueckuil CMbICI. YpaBHEHHE KacaTeldbHOM K rpaduky (QyHKIIHH.
[Ipon3BoHBIE CYMMBI, Pa3HOCTH, IPOU3BEAECHUsA, 4YacTHbIC. [Ipon3BO/HBIE
OCHOBHBIX  dJIeMEHTapHbIX  ¢yHKuudA. [IpuMeHeHue NPOM3BOJHONW K
ucciieoBaHni0 PYHKIUM U ocTpoeHuto rpadukoB. [IpouszsooHvie 0bpamHoti
DYHKYUU U KOMNO3UYUU PYHKYUU.

[Tpumepsl UCNONB30BaHUS MPOU3BOIHON 11 HAXO0XKACHUS HAWUITYYIIEro
pelleHus B TPUKIaAHbIX 33a/1a4ax. Bropas npon3BoiHasi, €€ reOMETPUUYECKUN U
dusnueckuii cmbici. Haxoknenuwe ckopocTd [UIsi Tpoliecca, 3aJaHHOTrO
dbopmyIoii U rpadguKoMm.

IlepBooOpa3nas u uHTerpaj. [IpuMeHenre onpeaeIeHHOr0 HUHTETpaa
JUT HAXOKIACHUS TUIOLIAAM KPUBOJIMHEWHOM Tpaneunu. Popmyisia Herotona—
Jleitonuia. [IpumMepsl npuMeHeHHs] HHTETpasia B PU3UKE U T€OMETPHH.

Ilpakmuueckue 3anamusi.

[Ipenen nocieq0BaTENBHOCTH.
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HccnenoBanne QyHKINN € TOMOIIBIO IPOU3BOIHOM.
Haxoxnenne HauboIbIIero 1 HaMMEHbILEr0 3HaYeHUH (PyHKIINU.
YPABHEHUA 1 HEPABEHCTBA

YpaBHeHus U CHCTEMBbI YPaBHEHMH. PanunonansHeie,
MppalMOHAIbHBIE, IOKA3aTEIbHbIE M TPUTOHOMETPUYECKUE YPAaBHEHUSA U
CUCTEMBL.

PaBHOCWJIBHOCTH YpaBHEHM, HEPABEHCTB, CUCTEM.

OcCHOBHBIE PUEMBI UX PELICHUs (Pa3yIoKEHNE HA MHOKUTEIIH, BBEICHUE
HOBBIX HEU3BECTHBIX, [10/ICTAHOBKA, TpaUUEeCKUIl METON).

HepasencrBa. PammonanbHble, HppanyOHAaJIbHBIC, I0OKA3aTENIbHBIE W
mpuzonomempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PEILICHHUS.

HUcnonb3oBanue cBoicTB U rpagpukoB (GyHKUMH NPH pelIeHUuH
YPAaBHEeHUH W HepaBeHCTB. Meron wuHTepBaioB. M3o00paxkeHue Ha
KOOPAMHATHOM IUIOCKOCTH MHOKECTBA PEUICHUN YPABHEHHUW U HEPABEHCTB C
IBYMS IEPEMEHHBIMH U UX CUCTEM.

Ilpuxnaonwvie 3a0auu

[IprMmeHenne MaTeEMaTUYECKUX METOAO0B JJIsSI PELICHUS COAECPIKATEIBHBIX
3a/1a4y U3 pa3auvHbIX 00J1acTel HAYKH U MPAKTHKHU.

NHuTtepniperanys pe3ynbTraTa, y4eT peajJbHbIX OTPAaHUYEHUN.

Ilpakmuueckue 3anamus.
HppanroHanpHble HEPABEHCTBA U OCHOBHBIE METO/IbI UX PEIICHHUS.
CucreMsl pallMOHAIIBHBIX YPABHEHUI U OCHOBHBIE METOJIbI UX PEILICHHUS.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUA
BEPOSITHOCTEN
JIeMEHTbl KOMOUHATOPUKHU

OcHOBHBIE TIOHSATHS KOMOWHATOpPHKHM. 3aJauyd Ha TMOJCYET 4Yucia
pa3MelieHnid, MepecTaHOBOK, couyeTaHuil. Pemenue 3amay Ha mepedop
BapuantoB. ®opmyna Owunoma Hrerorona. CBoiicTBa OMHOMHUHAIBHBIX
koadunmentoB. Tpeyronbuuk [ackans.

Ilpakmuueckue 3anamus.

Pemenre KOMOMHATOPHBIX 3a/1a4.

JJIeMEHThI TEOPUHU BEPOATHOCTEM

CoObiTHE, BEPOATHOCTH  COOBITHUS, CJIOXEHHE U  YMHOXKEHHUE
BeposITHOCTEN. [lonamue o Hezagucumocmu coovimuil. /[uckpemuas ciyyainast
8eUYUHA, 3aKOH ee pacnpedeneHus. Qucnosvie xapakmepucmurku OUCKpemHou
cyyaunou eenuyunsl. [lonamue o 3akone OONLUIUX YUCE.

JIeMEHThI MaTeMATH4YeCKON CTATUCTHKHU
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[Ipencrapienue naHHbIX (TaOJUIIBI, AUATPAMMBI, IpadUKH), ceHepaibHas
COBOKYNHOCMb, 8bl00OpKA, cpedHee apugmemudeckoe, meouana. llonamue o
3a0a4ax MamemamuyecKou CmamucmuKuy.

Pewenue npaxkmuueckux 3adau ¢ npumeHenuem GepOSAMHOCMHbIX
Memooos.

Ilpakmuueckue 3anamusi.

Brruncnenne BeposSTHOCTEN.

I'EOMETPUA
IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

B3auMHOe  pacnonoxeHue  JAByX ~ NOpPAMBIX B INPOCTPAHCTBE.
[TapaytennbHOCTE NpsIMOM U TUIOCKOCTU. [lapamienbHOCTh  MIIOCKOCTEM.
[leprieHINKYISAPHOCTh NPSIMOM M IIIOCKOCTHU. [lepneHauKkynsp M HaKJIOHHAs.
Yromn Mexay nOpsAMOM M IUIOCKOCTBIO. JIByrpaHHBIA yrojl. Yron Mexay
I10CKOCTAMM. [IepreHIuKyISIpHOCTD ABYX IJIOCKOCTEM.

['eomeTpuueckue mpeoOpa3oBaHMs MPOCTPAHCTBA:  NapajUIEIbHBIN
EPEHOC, CAMMETPHUS OTHOCUTEIBHO INIOCKOCTH.

[TapannensHOEe mpoeKkTUpOBaHUE. [110wadbL opmo2oOHAIbHOU NPOEKYUU.
N300pakeHre NpoCTpaHCTBEHHBIX (UTYP.

Ilpakmuueckue 3anamus.

[Ipu3Haku ¥ CBOWCTBA MapajuleNIbHBIX W MEPHEHAUKYJISPHBIX
IIJIOCKOCTEH.

[TapaienpHOE MPOEKTUPOBAHUE, ETO CBOMCTBA.

MHOrorpaHHUKH.
Bepmmnsbl, pedpa, rpanu MHororpaHHuka. Pazeepmka. Muozozpannuie
yenvl. Boinykavie mHocoepaunuxu. Teopema Duinepa.

[Ipuzma. Ilpsmas wu naxnaonnas npusma. llpaBunbHas npusma.
[Tapannenenunen. KyoO.

IIupamupa. IlpaBunbpHas nupamuga. YcedeHHas nupamunaa. Terpasap.
Cummetpuu B KyOe, B mapajuiesenunese, B npusme u nupamue. Ceuenus kyoa,
MPU3MbI U TUPAMUJIBIL.

[IpeacraBnenre o MpaBUIBHBIX MHOTOTPAaHHHUKAX (TETpadpe, Kyoe, OKTadipe,
JOJICKAdIPE U UKOCAdIPE).
Tena 1 NOBEPXHOCTH BpallleHUs

Hunuuap u xoHyc. YceueHHbI! koHyc. OcHOBaHuUE, BbICOTa, OOKOBas
MOBEPXHOCTh, OOpasyromiasi, paszBepTka. OceBble CEUEHHS U CEueHUs,
napasuiesibHble OCHOBAHUIO.

[Iap u cdepa, ux ceuenus. KacarenpHas mIOCKOCTh K cepe.
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HN3mepenust B reomeTpuu

O6neM u ero uzmepenue. Muarterpanbaas hopmyna oobema.

®opmynsl 06beMa Kyba, MPsIMOYTOJIBHOTO Mapajuieienuieia, TPU3MBL,
munHapa. PopMynsl o0bemMa HHpaMuabl U KoHyca. DOpMyIbl TUIOIIATU
MOBEPXHOCTEH MMIMHIpAa U KOHyca. PopMyibl o0beMa MIapa U IUIOLIAAH
chepsl.

[Togob6ue Ten. OTHOLIEHUS IJIOMIAAEH TOBEPXHOCTEH U 00BEMOB
MOI00HBIX TEIL.

KoopanHaTsl 1 BEKTOPBI

[IpsamoyronbHas (AekapToBa) cHCTEMa KOOPJAMHAT B IPOCTPAHCTRBE.
dopmyna pacCTOSTHUS MEXIY ABYMsI TOUKaMu. Y paBHEHHs ChEPBI, nI0CKOCU
U NPAMOU.

Bekropel. Monyne Bektopa. PaBeHcTBO BeKTOpOB. CI10KEHNE BEKTOPOB.
YMHOXKEHUE BEKTOPA Ha YHCII0. Pa3nokeHne BEKTOpa 10 HAIIPaBICHUAM. YTOJ
MeXIy AByMs BekTopamu. [Ipoekuus BekTopa Ha ock. KoopauHaThl BEKTOpA.
CkansipHO€ IpON3BEACHUE BEKTOPOB.

Hcnonb3oBaHne KOOPAUHAT U BEKTOPOB MPU PEIIEHUH MATEMAaTHYECKUX
Y IPUKJIAJAHBIX 3a7a4.

Ilpakmuueckue 3anamus.

Bexkropsl. [lelicTBUS HaL BEKTOPaMHU.

CkansipHO€ IpON3BEACHUE BEKTOPOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE
[Ipu peanuzammu conepxaHus oOIIeoOpa3zoBaTeabHON  y4eOHOM
aucturmtuabl [1/1.01 MaTtemaTuka (0a30BbIil ypoBeHs)cneransaoct 11.02.01
PannoanmaparoctpoeHne (TeXHUYECKUH Mpoduiib) MakCUMalbHas Harpyska
351 gac, u3 HuX ayautopHas (o0s3aTenbHas) Harpy3ka oOydaromuxcs — 234
yaca, JIaDOpaTOpPHBIX W MpakThuyeckux 3aHsatuil 40 yacoB, BHeayaWTOpHas
camocTosATeNbHas paboTa CTyIeHTOB 68 yacos.

TemaTnuecKku mjiaH

Brn yuednoii pabornt KoJiuuecTBo yacoB
AynurtopHble 3aHaTHA. CoepxaHue 00yueHus.

Beenenue 2
Pa3BuTHE MOHATHS O YKCIE 10
KopHu, crenenn u norapupmsl 30
[IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE 20
KomMOunHaropuka 8
KoopauHaTsl 1 BEKTOPBI 16
(OCHOBBI TPUTOHOMETPUHU 30
DOyHKIUU U TpapUKu 18
MHOrorpaHHMKH U KpyTJble Tela 25
Hauana maTemaTnyeckoro aHaamsa 24
HTerpan u ero npuMeHeHHe 16
JJIeMEHTBI TEOPUU BEPOSITHOCTEH U MaTeMaTUYECKON CTaTUCTUKH 15
YpaBHEHUS 1 HEpaBEHCTBA 20
Hroro 234

BHeayauTopHasi caMmoCTOsITe/IbHAsI padoTa

[ToaroToBka BBHICTYIUICHHI 1O 3aIaHHBIM T€MaM, JO0KJIa/I0B, pedepaTos,

acce, HHIUBUIYATbHOTO TIPOEKTA C MCIIOJIb30BaHHEM MH(OPMAITMOHHBIX

TEXHOJIOTHH U JIp. 68

IIpome:xyTouHas arrecranus B ¢popme IK3amMena
Bcero 302
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XAPAKTEPUCTHUKA OCHOBHBIX BUIOB YUEBHOM

JNEATEJIBHOCTU CTYAEHTOB

Conepxanue XapakTepucTHKA OCHOBHBIX BH/OB /IeSITeJIbHOCTH CTYCHTOB (Ha

00y4eHust YPOBHE Y4eOHBbIX J1eiiCTBHI)

Beenenue O3HaKOMJIEHHE C POJIbI0 MATEMATUKH B HAYKE, TEXHUKE, JKOHOMHUKE,
MH(POPMALIMOHHBIX TEXHOJIOTUAX U MPAKTUYECKOHN IeSITETbHOCTH.

AJITEBPA

PasBurne Brimonnenue apudmeTnueckux AecTBUN HAJl YUCTIAMH, COYeTast

NMOHATHUA O YUCJIE

YCTHBIC U MTUCbMEHHBIC IPUEMBI.

Haxoxnenre npuOIrmKeHHBIX 3HAYCHUI BETUYHH U TIOTPEITHOCTEH
BBIYHMCIICHHH (a0COJIFOTHOM U OTHOCHTEIILHOM ); CPAaBHEHUE YHCIIOBBIX
BBIPAKCHU.

Haxoxnenre ommboK B mpeoOpa3oBaHUAX M BEIYUCICHUIX
(OTHOCHUTCSI KO BCEM IYHKTaM MPOrpPaMMbl)

Kopuu, crenenu,
Jorapu(pmsi

O3HakoMJIEHUE C IOHATHEM KOPHS N-U CTENEHHU, CBOMCTBAMU
PaavKaIoOB U IIPABUIIAMHU CPAaBHEHUS KOPHEH.

DopMyIUpOBaHUE ONPENEICHUS KOPHS U CBOMCTB KOPHEM.
Boruncnenue u cpaBHEHHE KOPHEH, BHIIOJHEHUE IPUKUIKYA 3HAYCHUS
KODHSL.

[IpeoOpa3zoBaHre YMCIOBBIX U OYKBEHHBIX BBIPAXKEHUM, COJIEPIKALINX
pasuKabl.

BrinonHenue pacueroB no GopmyinaM, COIEpKalluM paguKaibl,
OCYILECTBIIS1 HEOOXOIUMBIE ITOACTAHOBKH U IPe0oOpa3oBaHMUsL.
Omnpenenenre paBHOCUIBHOCTH BbIpaXEHUM ¢ pagukanamu. Pemenue
UPPALMOHAIIBHBIX YPaBHEHUM.

O3HaKOMJICHHUE C TOHATUEM CTENIEHU C JEMCTBUTEIbHBIM
IIOKA3aTeJIEM.

HaxosxneHne 3HaueHuil CTENeHH!, UCIIOB3Ysl IPH HE0OXOAMMOCTH
MHCTPYMEHTAJIBHBIE CPENICTBA.

3anucbIBaHUE KOPHS N-I CTENIEHU B BUJIE CTETIEHHU C IPOOHBIM
MoKa3areiaeM U Hao0OopOoT.

@opMyIMpPOBAHHUE CBOWCTB CTENEHEN. Brruncinenue crenenen ¢
paloOHaIbHBIM IIOKA3aTENIEM, BBIIIOJIHEHUE TPUKUIKN 3HAUCHHUS
CTEIIEHU, CPABHEHUE CTEIICHEN.

[TpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, COAEPIKAIINX
CTEIIEHU, IPUMEHSS CBOMCTBA. PeleHne mokas3aTenbHbIX ypaBHEHU.
O3HaKOMJIEHHE C TPUMEHEHUEM KOPHEW U CTETIEHEN TP BBIYMCIEHUN
CpPEeHMX, JECJICHUH OTPE3Ka B «30JI0TOM ceueHUW». Pemenue
IIPUKJIAIHBIX 337]a4 Ha CJIO’KHBIE MPOLICHTHI

[Tpeobpa3oBanue
anredpanvdecKux
BBIPAKECHUI

Brinonnenue npeoOpa3oBaHuii BbIpaKeHUH, MpUMEHEHHE (POpMyI,
CBSI3aHHBIX CO CBOMCTBaMU cTerneHei u orapudmos. OnpeaencHue
00J1aCTH JOMYCTUMBIX 3HAUE€HUH JIOrapu(pMUYECKOTO BBIPAKEHUS.
Pemenue norapupMuUecKux ypaBHEHHN

OCHOBBI TPUTOHOMETPHUHA

OcHOBHBIE
IMMOHATUA

W3y4eHne painaHHOrO METO/1a U3MEPEHUS YIJIOB BpPALLIEHUS U

UX CBSI3U C rpalycHON Mepoil. I300paskeHue yriioB BpalleHus Ha
OKPYHOCTH, COOTHECEHUE BEJIMUUHBI yTJIa C €r0 PaCcIOI0KEHUEM.
dopmyaupoBaHUE ONPeIeIeHUI TPUTOHOMETPHUYECKUX QYHKIUHN A5
YIJIOB IIOBOPOTA M OCTPBIX YIVIOB MPSIMOYTOJIBHOIO TPEYTOJIbHHUKA U
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00BSICHEHUE UX B3aUMOCBSI3H

OcHoBHBIE IIpuMeHEeHHEe OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKAECTB AJIs
TPUTOHOMeTPHYEe | BHIYMCIICHUS 3HAYEHUI TPUTOHOMETPUUYECKUX (DYHKIUHN 110 OJJHOM M3
CKHe TOKIeCTBA HUX

IIpeodpa3oBanus | V3ydueHue OCHOBHBIX (POPMYJI TPUTOHOMETPUU: (POPMYIIBI CIOKECHHUS,
NpoCTEeHINX yZBOECHHUS, IPe0oOpa30BaHMs CyMMbl TPUTOHOMETPHUECKUX (PYHKIUH B
TPUIOHOMETPHYE | IIPOU3BEICHUE U IIPOU3BEICHUS B CYMMY U IPUMEHEHUE MPH

CKHX BbIPa:KeHU I

BBIYMCIICHUH 3HAYCHUSA TPUTOHOMETPUUECKOIO BBIPAXKEHUS U
YIIPOILEHUS €ro.

O3HaKOMJIEHHE CO CBOWCTBAMU CUMMETPUHU TOUYEK HA €IMHUYHOU
OKPY>KHOCTHU M IPUMEHEHHE UX JUIs BBIBOAA (hOPMYJI IPUBEICHUS

IIpocreiimme
TPUTOHOMETpHYE
CKHe YpaBHEeHHS
H HEPABEHCTBA

Pemenue no gpopmyisiaMm 1 TPUrOHOMETPUYECKOMY KPYTY IPOCTEHIINX
TPUTOHOMETPUYECKUX YPABHEHUM.

[TpuMeHeHHe OOIIMX METOJIOB PELICHUs ypaBHEHUH (IIpUBEIEHUE K
JIMHENHOMY, KBaIpaTHOMY, METOJI Pa3JI0KECHHs HA MHOYKUTEIIH,
3aMeHbl IEPEMEHHOM) IIPU PELIEHNH TPUTOHOMETPHUUECKUX
YpaBHEHUM.

YMeHHe 0TMeYaTh Ha Kpyre PEeLIeHUs IPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

Apkcunyc,
APKKOCHHYC,
ApKTaHI'eHC
YHCIa

O3HakoMJIEHHE C TIOHATHEM OOPAaTHBIX TPUTOHOMETPHUECKUX
GyHKIUI.

W3yuenue onpenenaeHuit apkCuHyca, apkKKOCHHYCa, apKTaHI'eHca
qucia, opMyJupoBaHuE X, U300pakeHNE HA €IMHUYHON
OKPY>KHOCTH, IPUMEHEHHE IPU PELICHUU YPaBHEHUI

®YHKIHNU, UX CBOUCTBA U TPA®UKH

DyHKIHH. O3HaKOMJICHHE C TOHATHEM [IEPEMEHHOMN, MPUMEPAMHU 3aBUCUMOCTEN

ITonsiTue o MEXy IIEPEMEHHBIMHU.

HenpepsIBHOCTH | O3HAKOMIIEHHE C TIOHATHEM TpaduKa, ONpeIeiIeHNne TPUHAICKHOCTH

(pyHKIMH ToukU rpaduky ¢pyHkuuu. Onpenenenue no Gopmyiie npocreimeit
3aBHCHMOCTH, BUJa ee rpaduka. Beipaxxenue no popmye ogHon
IIEPEMEHHON Yepes3 Ipyrue.
O3HakoMJIEHHUE C oTpeiesieHreM GyHKIIUU, (POPMYIUPOBAHUE €TO.
HaxosxaeHue 00s1acTy onpesieeHus 1 006JacTy 3HaueHU QyHKIuu

CpoiicTBa O3HakoMJIeHHE ¢ TpUMepaMu (PYHKIIMOHAIbHBIX 3aBUCUMOCTEN B

(pyHKDHH. pEAIBHBIX IIPOLIECCaX U3 CMEXHBIX TUCIUIUINH.

I'padpnueckasn O3HakoMJIEHHE € JOKa3aTeIbHBIMU PacCyX ACHUSIMH HEKOTOPBIX

HHTepHpeTalusi. | CBOWCTB JIMHEHHON U KBapaTUUHOM (PyHKIMHA, TPOBECHHE

IIpumeps! MCCJIEIOBaHMSI TIMHEHHON, KyCOYHO-TMHEWHOH, TpOOHO-TMHEWHON U

(PYHKIMOHAJIBHBI | KBaJpaTUUHOM (QyHKIMIA, mocTpoeHue ux rpaduxos. Iloctpoenue u

X 3aBHCHMOCTel B | ureHue rpa¢pukoB GyHKuui. MccnenoBanue QyHKIUY.

peajIbHBIX CocraneHue BU10B GYHKIHUH 110 JaHHOMY YCJIOBHIO, PELIEHHE 3314

npoueccax u Ha DKCTPEMYM.

SIBJICHUSAX Brinonnenue npeobpazoBanuil rpaduka GyHKIMU

Oo0patHbIe N3ydenue noHsTHst 00paTHON (PyHKIIMH, ONIpe/ieTIeHHE BUIa U

(pyHKIMHN nocTpoeHue rpaduka oopaTHoil QpyHKIMH, HaXOXKIeHHE ee 007IacTH
omnpezeneHus U oonactu 3HadeHni. [IpumeHenne cBocTB QPyHKIMIA
IIPYU UCCIIEI0BAaHUH YPAaBHEHUN U PELLIEHUH 33/1a4 Ha SKCTPEMYM.
O3HaKOMJICHHE C TOHSITHEM CIO0XHOW QyHKINU

Crenennsie, Brruucnenue 3HaueHni GyHKIMN O 3HAUEHUIO apTyMEHTa.

nokasareJjbHble, | OnpesneneHue NOJ0KEHUSI TOUKU Ha rpaduke Mo ee KOOpAUHATAM U
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Jorapupmmuyecku
en
TPUTOHOMETPHYe
cKue PYHKIMH.
Oo0paTtHble
TPUITOHOMETPHYE
cKHe pyHKIUH

HA00O0pOT.

Hcnonbp3oBanne cBOMCTB (PYHKITUN SISl CPAaBHEHUS 3HAUYCHUN
CTeTeHeH U JTorapu@moB.

[Toctpoenue rpauKoB CTENEHHBIX U JTOTapU(PMHUUECKUX (YHKITHIA.
Pemienue nokazaTenbHBIX U JIOTapU(PMHUUECKIX YPABHEHUH U
HEPABEHCTB 10 U3BECTHBIM AJITOPUTMAaM.

O3HaKOMJICHHE C TIOHSATHEM HETIPEPhIBHOM NMepHOANYECKON (yHKINH,
dbopMypoBaHHE CBOICTB CUHYCa M KOCHHYCA, TOCTPOCHUE UX
rpaduKoB.

O3HaKOMJICHHUE C TOHSATHEM FapMOHUYECKHUX KOoJeOaHul 1
IpUMepaMu TapMOHMYECKUX KOJICOAHUH JIJIsl OMMCAHUS TPOLIECCOB B
(bu3MKe U IPYruX 00JIaCcTIX 3SHAHUS.

O3HaKOMJICHHE C TIOHSATHEM Pa3phIBHOM MEPUOANYECKON PyHKIIUH,
dbopMyIpoBaHHE CBOICTB TAHITE€HCA U KOTAHT'€HCA, IIOCTPOSHUE UX
rpaduKoB.

[Ipumenenue cBOWCTB PYHKITUHN SISl CPAaBHEHHS 3HAYCHUI
TPUTOHOMETPHUYECKUX (DYHKINHU, pEIICHUS] TPUTOHOMETPHYECKUX
YPaBHEHUU.

Ilocmpoenue epaguxos 0bpamuvix mpueoOHOMeMmpuieckux GyHKyutl u
onpeoeneHue no epaghuKam ux ceolcms.

BrinosiHenue npeoOpa3oBaHusi rpaguKoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITocaenoBaTeabLH
ocTH

O3HaKOMJIEHHE C TOHITUEM YHCIOBOW MOCIEA0BATEIbHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCICHUSIMU €€ YJICHOB.
O3naxomnenue ¢ NOHAMUEM npeoena nocie008amenrbHOCHU.
O3HaKOMJIEHHE C BBIYUCICHUEM CYMMbI OECKOHEYHOI'O YHCIOBOTO
psijia Ha IPUMEpE BBIYUCICHUS] CYMMBI OECKOHEYHO yOBIBAOIIEH
reOMETPUYECKON NPOTrPECCUHN.

Pemenue 3a1a4 Ha npuMeHeHHE (HOPMYIIbl CYMMbI OECKOHEYHO
yObIBaroIell FeOMETPUYECKON MPOrpeccCHu

IIpousBoaHas u
ee IpUMEeHeHHne

O3HaKOMJIEHHE C TOHATHEM ITPOU3BOTHOM.

N3yuenue n GopMyIMpoBaHUE €€ MEXaHUUECKOTO U T€OMETPUUYECKOTO
CMBICTIa, U3YyUEHHUE aJITOPUTMAa BBIYHUCIICHUS IPOU3BOIHOM Ha
IIPUMEpE BBIYUCIIEHNSI MTHOBEHHON CKOPOCTHU U YTJIOBOTO
Kod(uimenTa KacaTeabHOM.

CocraBieHue ypaBHEHUs KacaTeabHOH B 00111eM BUJIE.

VYceBoenue npasuit AudGepeHnpoBaHus, TAOIUIIB TPOU3BOIHBIX
3JIEMEHTapHBIX (QYHKIMH, TpUMEHEeHue JUIst TuddepeHIIMpOBaHUs
GyHKIU, COCTaBJIEHUs] ypaBHEHUS KacaTelIbHOM.

W3yuenne TeopeM 0 CBA3M CBOMCTB (DYHKIIMU U POU3BOAHOM,
(bopMyIIHpPOBKA HX.

[TpoBeneHue ¢ MOMOIIBIO MPOU3BOIHON HCCaeI0BaHUs (YHKIINHY,
3alaHHON (HOPMYIIOi.

YcTaHoBIEHUE CBA3H CBOMCTB (DYHKIIMU U TPOU3BOAHOM MO UX
rpaduxam.

ITpuMeHeHne MPON3BOHON Ul PELIECHNUS 33/]a4 HA HaX0XKJIEHUE
HauOO0JIbIIEr0, HAMMEHBILIET0 3HAYSHHS U Ha HaX0XKJIEHUE
DKCTpEMyMa

IlepBooOpa3nas
W MHTerpaJ

O3HakoMJIEHHE C TOHITHEM MHTErpasa u nepBooOpa3Hoil.
V3ydenue mpaBuiia BEIYUCICHHSI IEPBOOOPA3HON U TEOPEMBI
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Herorona—IJleitOuumna.

Pemenue 3amay Ha CBs3b IEPBOOOPA3HON U €€ TIPOU3BOTHOM,
BBIYUCIICHHE NIEPBOOOPA3HOM I JTaHHOU (DYHKITHH.
Pewenne 3ai1ay Ha IpUMEHEHUE UHTErpasa JJisl BBIYMCICHUS
(bU3MUeCKUX BETMYMH M IUIOIAACH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHnus u
CHCTEeMBI
yPaBHeHUil
HepaBencrBa u
CHCTEeMBI
HEPaBEHCTB C
ABYMS
nepeMeHHbIMHU

O3HaKOMJIEHHE C IPOCTEHIINMH CBEJICHUSAMHU O KOPHSX
anreOpanyeckuX ypaBHEHUH, IOHATUAMU MCCIEI0BAHUS YPAaBHEHUH U
CHUCTEM ypaBHEHUH.

N3yueHune Teopuy paBHOCUILHOCTH YPaBHEHHH U €€ IPUMEHEHHUS.
[ToBTOpEHME 3aMKCH pelIeHHs CTAaHAAPTHBIX YPaBHEHUH, IPHEMOB
npeoOpa3oBaHus ypaBHEHUH [l CBEAECHUS K CTaHIAPTHOMY
YpaBHEHHIO.

Pemienue panvoHanbHbIX, UPPALMOHATIBHBIX, IOKAa3aTENbHbBIX

¥ TPUTOHOMETPHUYECKUX YPABHEHUN U CUCTEM.

Hcnonb3oBaHue cBOMCTB U IrpaguKoB QyHKIMH AJIs peIieHus
ypaBHeHHiA. [loBTOpeHE OCHOBHBIX TPUEMOB PEIICHHS CUCTEM.
Pemenue ypaBHeHM ¢ IpUMEHEHUEM BCEX ITPUEMOB (PA3JI0KEHUs HA
MHOYHTEJIH, BBEJCHUSI HOBBIX HEM3BECTHBIX, ITOJICTAHOBKH,
rpaguIecKoro MeTo1a).

Pemenue cuctem ypaBHEHHUH ¢ IPUMEHEHUEM PA3JIMYHBIX CIIOCOOOB.
O3HakoMJIeHHE ¢ OOIMMH BOIPOCAMU PELICHUSI HEPABEHCTB U
UCTIOJIb30BaHUE CBOICTB U TpaduKoB (HYHKIMIA IPU pEIICHUN
HEPaBEHCTB.

Pemienne HepaBeHCTB M CUCTEM HEPABEHCTB C MPUMEHEHUSIMHU
pas3InYHbIX CIIOCOOOB.

[TpuMeHeHne MaTeMaTHYECKUX METOIOB /ISl PEIICHUS
coJiepKaTeNbHbIX 3a7a4 U3 pa3IMYHbIX 00JacTell HAyKU U MPAKTHKH.
HHTepnpeTrHpoBaHue pe3yJIbTaTOB C YYETOM PEabHBIX OTPaHUYCHUH

3JEMEHTHI KOMBUHATOPUKHU, TEOPUU BEPOATHOCTEHN U

CTATUCTUKH

OcHoBHBIC W3yuenue nmpaBuia KOMOMHATOPUKHU U IPUMEHEHUE TIPU PEIIeHUH

NOHATHS KOMOMHATOPHBIX 3a]1a4.

KoMOnHaTopuku | PerieHne KOMOMHATOPHBIX 33]1a4 METOI0M Iepedopa U Mo MPaBUITY
YMHOKEHHUSI.
O3HakoMJIEHHE C OHATUAMU KOMOMHATOPUKHU: Pa3MELICHUAMH,
COUYETaHUSIMH, IEPECTAHOBKAMHU U (POPMYJIaMHU I UX BBIYUCIICHUSI.
OO0BbsicHeHHe U TpUMeHeHHe (GopMyJT 171 BBIYUCICHUS Pa3MELIeHUH,
MEPECTAaHOBOK M COUYETAaHUH NPHU PELICHUH 3a/1a4.
O3nakomiienne ¢ OuHomom HeroToHa u TpeyronbHukoM [lackas.
Pemenue npakTuyeckux 3aad ¢ UCHOJIb30BaHUEM MOHATUN U MPaBUI
KOMOHMHATOPUKH

DJIeMeHTBbI N3ydeHne Ki1accCu4ecKoro onpeesieHns: BEpOITHOCTH, CBOICTB

Teopuu BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEHN.

BEPOATHOCTEH PaccmoTpenune npuMepoB BEIYUCIICHNS BEPOATHOCTEN. Pemenne
3ajJ]ay Ha BBIUYMCIIEHHE BEPOSTHOCTEH COOBITUI

IIpencrasiienue O3HaKOMJIEHUE C MPEICTABICHUEM YUCIIOBBIX TAHHBIX U UX

JAHHBIX XapaKTePUCTHKAMHU.

(Tadauusl, Pemenne nmpakTuiyeckux 3aaq Ha 00pabOTKYy YMCIIOBBIX JAHHBIX,

AUATPAMMBI, BBIUHCJICHUE UX XapPAKTEPUCTHUK
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rpaduku)

I'EOMETPUA

IIpsimbie u
INIOCKOCTH B
NPOCTPAHCTBE

@opMyIMpPOBKA U IPUBEACHUE 10KA3ATENBCTB IPU3HAKOB B3aUMHOIO
pacrosoKeHus NPAMBIX U INIOCKOCTeH. PacriosHaBaHue Ha yeprexax
Y MOJIEJISIX PA3JIMYHBIX CIIy4aeB B3aMMHOI'O PACIIOJIOKEHUSI IPSAMBIX U
IUIOCKOCTEM, apryMEHTUPOBAHHUE CBOUX CyXJeHui. DopMynupoBaHue
OIIPEJEICHUM, IPU3HAKOB U CBOKCTB I1ApaJUICIIBbHBIX U
NEPIEHIUKYJISPHBIX TUIOCKOCTEH, ABYTPAHHBIX U JINHEHHBIX YIJIOB.
BrinosiHeHNE TOCTPOEHUS YIJIOB MEXKY MPSMBIMU, IPSIMON U
IUIOCKOCTBIO, MEXKY IIJIOCKOCTSIMU T10 OIIMCAHUIO U PACIIO3HABAHUE
UX Ha MOJEIIAX.

IIpuMeHeHne TPU3HAKOB U CBOMCTB PACIIOJIOKECHHUS IIPSIMBIX U
IIJIOCKOCTEW IPU PELICHUH 3a1a4.

N300pakeHre Ha pUCYHKaX U KOHCTPYUPOBAHUE HA MOJIENIAX
NEPIEHIUKYIISIPOB U HAKIIOHHBIX K INIOCKOCTHU, MPSMBIX,
[apaJUIEIbHBIX IUIOCKOCTEH, YIJIOB MEXy NPSMOH U IJIOCKOCTBIO U
000CHOBAaHHE TOCTPOCHHUS.

Pemenue 3a1a4 Ha BEIYNMCIICHUE TEOMETPUUECKUX BEIIMUUH.
OnuceiBaHUE PacCTOSTHUS OT TOYKHU JI0 IIOCKOCTH, OT MPSAMOM 10
IUIOCKOCTH, MEXAY IUIOCKOCTSIMH, MEXAY CKPEILNBAIOIIUMUCS
NPSMBIMH, MEKIY TIPOU3BOJIBHBIME (PUTYpaMHU B IIPOCTPAHCTBE.
DOpMyIMPOBAaHUE U TOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTosHUAX(TEOpEM CYILLIECTBOBAHMSI, CBOMCTBA).

N300pakeHne Ha yepTexax U MOJEIIAX PacCTOSIHUSA U 0OOCHOBaHUE
CcBOUX CyaeHui. OnpeeneHre U BEIYUCICHUE PACCTOSIHUHN B
npoctpaHctBe. [Ipumenenue Gopmys1 u TeopeM IIIaHUMETPUH TS
peuieHus 3aaay.

O3HaKOMJICHHE C TOHATHEM NapPAJUIEIBHOTO IPOCKTUPOBAHUS U €T0
cBolicTBaMu. Popmynuposanue meopemuvl 0 NI0WAOU OPMO2OHATLHOU
npoeKyuu MHO20Y201bHUKA.

[TpumeHneHue Teopuu 1151 000CHOBAaHUS IOCTPOECHUHN U BHIYMCIEHUH.
ApryMEHTUpOBAaHUE CBOUX CYXIECHUN O B3aUMHOM PACIIOJIOKEHUH
IIPOCTPAHCTBEHHBIX (HUTYP

MHuororpanHuKu

Onucanue U XapakKTEpUCTHKA PA3JIMYHbIX BUJIOB MHOIOIPaHHUKOB,
IIEPEUYHCIICHAE UX DJIEMEHTOB U CBOWCTB.

N300pa’keHrie MHOTOI'PaHHUKOB U BBIIIOJHEHNE TIOCTPOCHUS Ha
N300paXEeHUSIX U MOJIENISIX MHOTOTPAHHHUKOB.

BrluncrieHne JIMHEWHBIX DJIEMEHTOB U YIJI0B B IIPOCTPAHCTBEHHBIX
KOH(Urypauusx, apryMeHTUPOBAHNE CBOUX CYKIACHUM.
XapakTepucTUKa U U300pakeHUe CeUEHUs, pa3gepmKu
MHO202PAHHUKOS, BBIYACIICHUE IIJIOMAAEH TOBEPXHOCTEMN.
[Toctpoenne npocTelmux ceueHuit Kyba, MpU3Mbl, TUPAMUIbI.
[Tpumenenue (HakToB U CBEIEHUN U3 IUTAHUMETPHH.
O3HaKoOMJIEHHE C BUJaMU CUMMETPHIl B IPOCTPAHCTBE,
(dhopMyITUpOBaHUE ONPEICICHUI 1 CBOMCTB. XapaKTEPUCTHKA
CUMMETPHUU TeJ BPALLIEHUS U MHOTOTPAaHHUKOB.

[IpuMeHeHne CBONCTB CHMMETPHH NIPU PEIICHHUH 3a/1a4.
Vcnonb30BaHue NpHOOPETEHHBIX 3HAHUN JJIs1 UCCIIEIOBAHUS
MOJICJINPOBAHNUS HECIIOKHBIX 3a/1a4.

N300paskeHre OCHOBHBIX MHOTOTPAHHUKOB U BBIIIOJHEHHE PUCYHKOB
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[0 YCJIOBUAM 3a0a4

Tenan
MOBEPXHOCTH
BpallleHUus

O3HakoMJIEHHE ¢ BUJaMH TeJl BpalleHus, JopMyIupOBaHUE X
ONPEAEIIEHUN U CBOMCTB.

DopMyIHPOBAHHUE TEOPEM O CEUEHUU I1apa MIIOCKOCTHIO U
TUIOCKOCTH, KacaTeIbHOU K cepe.

XapakTepucTuka U u300pakeHHe TeJ BpallleHUs, UX Pa3BEPTKH,
CEYEHHUS.

Pemenne 3a1ay Ha NOCTPOEHUE CEUEHMI, BBIYMCIECHUE JJIVH,
paccTossHUM, YIioB, miomaaeil. [Iposenenne noka3zaresbHbIX
pacCyXJIeHUH MpU PELICHUH 3a4au.

IIpuMeHeHne CBOMCTB CHMMETPUH IIPU PEILICHUH 3a/1a4 Ha Tena
BpallleHus1, KOMOMHALINIO Tel.

N300paxeHre OCHOBHBIX KPYTJIBIX TEJ U BBIIIOJIHEHUE PUCYHKA 110
YCJIOBHIO 33J1a41

HN3mepenus B
reoMeTpuu

O3HaKoOMJICHHME C NOHATHIMM IUIONIAIA U 00bEMA, aKCHOMAaMU U
CBOMCTBaMH.

Pemenwne 3a1a4 Ha BEIYUCIICHHE TIOMIAICH TIIOCKUX QUTYD C
MPUMEHEHUEM COOTBETCTBYIOIIUX POpMYI U (PaKTOB U3
TaHuMeTpun. M3ydeHne TeopeM o BEIYHUCICHHH 00hEMOB
MIPOCTPAHCTBEHHBIX TEJl, pEeLICHHE 3a/1a4 Ha IPUMEHEeHHE (HopMy
BBIYUCIICHHS 00beMOB. M3ydeHne GopMyIT U BRIYHCIICHUS
IO IeH TOBEPXHOCTEH MHOTOIPAHHUKOB U TEJ BPAIICHUS.
O3HaKOMJIEHUE C METOJIOM BBIYMCIICHHUS IUIOIIA/IA TOBEPXHOCTH
chepsl. Pemrenne 3a1a4 Ha BBIYMCIICHHUE TUIONIA/ICH ITOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJI

Koopaunats! u
BEKTOPbI

N3yuyeHue CKaIpHOIO IIPOU3BEIECHUS BEKTOPOB, BEKTOPHOI'O
ypaBHEHUs MPSIMOM U TUIOCKOCTHU. [[puMenenne Teopun Npyu peeHnu
3aJa4 Ha ACUCTBUS C BEKTOPAaMH, KOOPJAUHATHBIN METO, IPUMEHEHHE
BEKTOPOB ISl BBIUYMCIIEHUS BEJIMYUH YIJIOB U PACCTOSTHUN.
O3HaKOMJIEHHE C JOKAa3aTeIbCTBAMU TEOPEM CTEPEOMETPHUH O
B3aMMHOM PACIIOJIOKEHHUH MPSAMBIX U INIOCKOCTEHN C UCTOJIb30BaHUEM
BEKTOPOB
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YUYEBHO-METOANYECKOE U MATEPUAJIbHO-TEXHUYECKOE

OBECIIEYEHUE I[TPOI'PAMMbBI YUEEHOU JANCHUITJIMHBI
[11.01 MATEMATHUKA
Peanmzamus  y4yeOHOM AucCUMIUIMHBI TpeOyeT Hamuuus ydeOHoro KkaOuHeTa
MaTeMaTUYECKUX AUCIUIIMH.

Obopyodosanue yuebHo2o Kabunema:

M0CaJ0OUYHbIE MECTA M0 KOJIMYECTBY 00YyUarOIINXCs 36
pabouee MecTo mpernoaaBaTes 1
KOMILJIEKT IJIaKaTOB (CTEH0B) /Ui 0popMIIeHUS KaOrHeTa 6
KOMIUIEKT CXEeM, TaOJIHII JJIs1 JIEMOHCTPAIIHIA: 137
Teomerpus 11 kace 12
T'eomerpus 10 kmacc 14
MHuororpannuku. Tena Bpamenus 11
Crepeometpust 9
OyHKIMH U TpaduKu 10
KomMOuHaropuka 5
Tpuronomerpuyeckue GyHKIHH 8
TpeyrosbHUKH 14
Anrebpa n Havana ananu3a 10 kmacc 17
MHoroyroibsHUKH ( 8 KI1acc) 7
[TpaBuiia BeIuuciIeHUs Ipou3BoAHbIX. [Ipon3BoaHas ciaoxHOM pyHKIMN 4
(reom. 11 xmacc)
Teopust BEpOsATHOCTH U MaTeMaTH4ecKasi CTaTUCTHKA 6
MaremaTrueckue TabIUIbI 17151 HAYaJIbHON IIKOJIBI 8
Jlorapudm uncna 2
['eomerpuueckue GUrypsl 8
KOMIUIEKT Y4eOHO-METOAMYECKOI TOKYyMEHTAIINH. 1
3amaHus Ui IPAKTHIECKAX U CAMOCTOSITENIFHBIX paboT, METOANYECKHE yKa3aHHsI 10 1

UX BBIIOJHEHHIO U 00pa3libl BBITOIHEHHBIX PA0OT

Y4eOHO-MeToinYecKas JJUTepaTypa
Amanacan JI.C., Bymyzoe B.®@., Kadomyes C.b. u Op. Maremartuka: 15
anreOpa U Hayajla MaremMaTuyeckoro aHanusa. ['eomerpus. ['eomerpus
(6a3oBbIit 1 yriayOsneHHsbId ypoBHH). 10—11 kitacesl. — M., 2016.
bawmakxose M.M. MatemaTtuka. 3alaqyHuK: y4eo. mocodue Juist CTy /. 15
yupexkaeHui cpea. mpod. oopazoBanus. — M., 2017,

Texnuueckue cpedcmea oOyueHusL:
MYJIbTUMEIAANPOEKTOP 1

NuTepner 1
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PEKOMEHAYEMAS JIMTEPATYPA
g ctyneHToB

. Amanacsau JI.C., Bymy3oe B.®., Kaoomyes C.b. u op. Marematuka: anredopa u
Hayajla MaremaTudeckoro anamm3a. ['eomertpusa. ['eomerpust (0a3oBbIi u
yray0aennsiit yposan). 10—11 kmacesl. — M., 2020

. bawmarxos M.M. MaremaTuka: ydeOHUK ISl CTY. YUPEKICHUM cpeil. Mmpod.
obpazoBanus. — M., 2020

. bawmakos M.H. MatemaTtuka. COOpHUK 3a/1a4 MPOPUIbHON HAIIPABIECHHOCTH:
y4e0. mocodue i CTy. yIpexaeHui cpe. npod. oopazoanus. — M., 2019
. bawmaxos M.M. Marematuka. 3amayHuk: y4de0. mocobwe i CTYy/I.
yupexaeHuit cpen. npod. odpazoBanus. — M., 2020

. bawmakoe M.M. MaremaTuka. DJNEKTPOHHBINA y4e0.-METOJA. KOMIUIEKC JUJIst
CTYy/1. YUpexXaeHui cpea. npod. oopazoBanus. — M., 2019

. I'yces B.A., I'pucopves C.I'., Heoneuna C.B. Matematuka s npodeccuid u
CHELMAIBHOCTEW COLUAIIbHO-3KOHOMHYECKOIO MPpOQuiis: Y4eOHUK IJsl CTY/I.
yupexaeHuit cpen. npod. oopazoBanus. — M., 2019

Jlns nmpenonaBarenei

. @enepanbHbll 3ak0oH 0T 29.12.2012 Ne 273-®3 «0O0 oOpa3oBaHuH B
Poccuiickoii deneparumny. [Ipukaz MunucrepctBa oOpazoBanus U Hayku PO ot
17.05.2012 No 413 «OO6 ytBepxkaeHuu ¢eaeparTbHOr0 TOCYAapCTBEHHOTO
00pa3oBaTeNbLHOTO CTaHAApTa CPEAHETO (ITOJTHOT0) 00IIEero 00pa30BaHUs.

. [Ipuka3z MunuctepctBa oOpa3zoBanusa u Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHHM u3MeHeHud B Ilpuka3 MunHuctepcTBa 00pa3oBaHUsl M HAYKH
Poccuiickoit  ®Depeparuu ot 17.05.2012 No 413 «*“O0 yTBepxkaAcHUU
(denepaibHOr0 TroCyJapCTBEHHOTO 00pa30BATENBbHOIO CTaHAApTa CPEIHEro
(TIoJTHOT0) 00ITIETO 00PA30BAHMS Y.

. [Iucebmo JlemapramMeHTa TOCYAapCTBEHHOW MOJUTHUKH B cepe MOATOTOBKH
pabounx kaapoB u [IIO MunucrepctBa oOpa3oBanus u Hayku PD ot
17.03.2015 Ne 06-259 «PekomeHaanuu no OpraHU3alU MOJYyYEHUsI CPEAHETO
oOmiero o0Opa3oBaHUsl B Mpeieiax OCBOCHHS 00pa30BaTENbHBIX IMPOTrpaMM
cpeaHero mpodecCUOHAIIBHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO OOIIEro
oOpa3oBaHusi ¢ yderoM TpeOoBaHUU (eaepalbHbBIX TOCYJIaPCTBEHHBIX
00pa3oBaTeNbHbIX CTAHIAPTOB U MOIy4YaeMoil mpodeccuu Win cueruaibHOCTU
cpenHero npogeccuoHaIbHOro 00pa3oBaHUsI.

. bawmakos M.A. MatemaTuka: KH. JIJisl TIPENOAaBATENs: METO. TTocoOue. —
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M., 2013 BFawmaxos M.U., L[vicanos III.HM. Metoaudeckoe mocoOue s
noarotoBku k EI'D. — M., 2018.

NuTtepHeT-pecypcebl
www.fcior.edu.ru (MuadopmanmoHHbie, TPEHUPOBOYHBIE H KOHTPOJBHHBIC

MaTepuabl).

www.school-collection.edu.ru (Enunas KOJUIEKLIUU UG POBBIX
00pa3oBaTeIbHBIX PECYPCOB

http://www.math.ru/

http://allmatematika.ru/

http://free-math.ru

http://www.exponenta.ru/educat/links/l _educ.asp#0 — Iloae3Hble CCHUIKM Ha
CalThl MAaTeMaTHYEeCKOW U 00pa30BaTEIbHOM HANPABJICHHOCTU: YUeOHBIE

MaTepHaIbl, TECTHI
http://www.fXyz.ru/ - VHTepakTUBHBINA CIPABOYHUK (OPMYJT U CBEACHHUS IO
anreOpe, TPUTOHOMETPUH, TEOMETPUH, (PHU3HKE.

http://maths.yfal.ru - CnpaBoYyHHK COJCPKUT MaTephal [0 MaTeMaTHKe

(apudmetnka, anredpa, reoMeTpUsl, TPUTOHOMETPHS ).
allmatematika.ru - OcHoBHBIE ¢QopMyaBl 1O airedOpe ©W TECOMETPHH:

TOJI€CTBEHHBIE ITPEOOPa30BaHuUs, TPOTPECCUH, IPOU3BOHAS, CTEPEOMETPHS U
opoy.

10.http://mathsun.ru/ — Mcropust maremaTtuku. buorpadun BeIMKUX MaTEeMaTHKOB.

JJIeKTPOHHBIE 00pa3oBaTe/ibHbIE PeCypPChl.

1. «EauHOE OKHO J0CTYIA K 00pa3oBaTesbHBIM pecypcamy»- http://windows.edu/ru

2.

«Enunas  xomekuust  1UGPOBBIX  00pa3oBaTENbHBIX  PECypcoB» -

http://schoolcollektion.edu/ru

3.

«DenepanbHbI LIEHTP HH(OPMALMOHHBIX 00pa30BaTEIbHBIX PECYPCOB» -

http://fcior.edu.ru, http://eor.edu.ru

4. Marematnka, bammakos M.U., 2015 rox, OYMK

5.

Marematuka, baimmvakos M.U., 2018, DnexktponHsbIit hopmat
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