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HOACHUTEJIBHASA 3AIIMCKA

[Tporpamma oGmeo6pazoBaTeIbHON yaeOHON qUCITUTIINHA «MaTeMaTrkKa
MpeaHa3HaueHa Juisd u3yueHus MmaremMatuk B EHotaeBckom punuane TAOY AO BO
«AT'ACY», peanu3yrorieM 00pa30BaTeIbLHYIO MPOrPaMMy CPEIHETO OOIIero
o0Opa3oBaHus B Mpeiesiax OCBOEHHUSI OCHOBHOM MpodeccCHOoHaIbHOM 00pa3oBaTeIbHON
nporpammsl CITIO (OITOII CIIO) pabouux, ciyxamux (manee [IIKPC) B
cootBeTcTBUU ¢ PI'OC CIIO mo nmpodeccun 29.01.07. TlopTHOI

[Tporpamma paspabotana Ha ocHoBe TpeboBanuit ®I'OC cpemnero ob1Iero
00pa3oBaHus, PEIBSBIIEMBIX K CTPYKTYpE, COACPKAHHUIO U PE3yJIbTaTaM OCBOCHHSI
y4eOHOM TUCIUIUINHBI «MaTeMaTnka», B COOTBETCTBUU ¢ PeKOMEHIAIMsIMHU 110
OpTaHU3alMU TIOJTYUYSHHS CPEHET0 00IIero 00pa3oBaHus B Ipe/iesiaX OCBOCHHUS
00pa3oBaTeNbHBIX MTPOTPAMM CpeIHET0 MpodeccunoHanbHOTO 00pa3oBaHus Ha 0ase
OCHOBHOT0 0011ero 00pa30BaHMs C y4eTOM TpeOOBaHMM (eepaTbHBIX
rOCyJIapCTBEHHBIX 00Pa30BaTEIbHBIX CTAHAAPTOB U MOJydaeMoi ipodeccuu
cpenHero npodeccrnoHanIbHOr0 00pazoBanus (mucbMo JlenaprameHTa
rOCyJIapCTBEHHOM MOJIMTUKH B cepe MOAroTOBKH padounx kajapos u AI10
MunoOprayku Poccun ot 17.03.2015 Ne 06-259).

Copepxanue nporpamMmbl «MatemMaTuka) HalpaBiIeHO HA JOCTUKEHUE
CHEAYIOLIUX HeJIeH:

 o0ecrieueHue C(l)OpMHpOBaHHOCTI/I HpeI[CTaBJ'IeHI/Iﬁ O COIMaJIbHBIX,
KYJBTYPHBIX U UCTOPHUICCKUX (I)aKToan CTAaHOBJICHHUA MAaTCMAaTHUKH,

- oOecrieueHmne C(l)OpMHpOBaHHOCTI/I JIOTUYCCKOT'0, AJITOPUTMHUICCKOTO
MAaTEMATHYCCKOI'O MBIIIIJICHH A,

* obecnieueHre cPOPMUPOBAHHOCTH YMEHUM MPUMEHATD MTOJTyYEHHbIE 3HAHUS
IpU PEIICHUH Pa3INYHbIX 33124,

« obecnieueHre chOpMUPOBAHHOCTHU MIPEICTABICHUN O MATEMATUKE KaK YaCTH
0011e4eI0BEYECKOM KyIbTYpbl, YHUBEPCATIbHOM SI3bIKE HAYKH, MIO3BOJISIOIIEM
OMMCHIBATh Y U3Yy4aTh PEATbHBIE IPOLIECCHI U SIBJICHMUS.

B nporpammy BKITIIOUEHO cojiep)kaHue, HaIIpaBieHHOE Ha (hOPMUPOBAHUE Y
CTYJICHTOB KOMIIETEHIINI, HEOOX0AUMBIX JyTsi KauecTBeHHOro ocBoeHus: OITOIT CI1O

Ha 0a3e OCHOBHOTO 00IIETO 00pa30BaHuUs C MOTYUYCHHEM CPEIHETO 0OIIEero
o0pa30BaHus; MPOTrPaMMbl MOATOTOBKY KBATHU(PUIIMPOBAHHBIX PA00OUYUX, CITYKAIIUX.

OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCHUTIJIMHBI

«MaremaTuka»



MartemaTuka siBnsercsa GpyHIaMeHTaAIbHON 00111e00pa3oBaTeIbHOM
JMCIUATUTHHOMN CO CJIOKHUBIIIUMCST YCTOMUUBBIM COACPKAHUEM U OOIIHMHA
TpeOOBAaHUSMHU K MOJTOTOBKE 00YUYaAIOIIUXCS.

OO61mue 1enu u3yd4eHrus MaTeMaTUKH TPATUIIMOHHO PEATU3YIOTCS B UEThIPEX
HAaINpPABJICHUAX

1) obmiee mpencraBieHne 00 UISIX U METOJaX MAaTEMaTHKH;

2) UHTEIJIEKTYyaJIbHOE Pa3BUTHE;

3) oBnajgeHNEe HEOOXOIUMBIMU KOHKPETHBIMH 3HAHUSMU 1 YMEHUSMH,
4) BocUTaTENIbHOE BO3/ICHCTBHE.

[Mpodunuzanms nenelr MaTeMaTHYECKOTO 00pa30BaHUs OTPaKaeTCsl Ha BEIOOPE
IPUOPUTETOB B OPraHU3AIMHU yYeOHOH JesTeTbHOCTH oOyyuatomumxcs. s
TEXHUYECKOT0, COITUATBHO-IKOHOMHYECKOTO Tpoduiieii mpodheccnoHaIbHOTO
o0Opa3oBaHUs BEIOOD IIeNiel CMEIaeTCs B MparMaTHYeCcKOM HaIPaBJICHHH,
IpeayCMaTpUBAIOIIEM YCUJICHUE U PaCIIMPEHUE MTPUKIIAIHOTO XapaKTepa U3yueHUs
MaTE€MAaTUKH, TPEUMYIIECTBEHHOW OPUEHTAIlUA HA AITOPUTMHUYECKUNA CTUITb
MIO3HABATEIIbHOMN JAEATEIIbHOCTH.

N3yuenue maTemMaTUKH Kak Ipo@uiibHOM 0011e00pa3oBaTeIbHON yueOHOM
JUCLMIUIMHBI, YYUTBIBAIOIIEH CrIeM(PUKY OCBaMBAEMBIX CTYyJIEHTaMu Ipodeccuii
CIIO obecneunBaeTcs:

. BBI60pOM PA3JINYHBIX ITOAXOJO0B K BBECACHUIO OCHOBHLIX HOHSITHfI;

* (pOpMUPOBAHUEM CUCTEMBI YUE€OHBIX 3a/laHUl, 00ECIIEUNBAIOIUX
3¢ (HeKTUBHOE OCYILIECTBIEHNE BEIOPAHHBIX LIEJEBbIX YCTAHOBOK;

« o0oramnieHlueM CeKTpa cTUiiel yueOHO! NeATeIbHOCTH 3 CUET COIVIACOBAHUS
C BEAYLIUMU ACSITEIbHOCTHBIMU XapaKTEPUCTUKAMU BbIOpaHHOM npodeccuu .

[TpodunbHas cocTaBisronas oTpaxkaeTcs B TpeOOBaHUAX K ITOJATOTOBKE
00y4Jaromuxcs B 4aCTH:

* 00111€# CHCTEMBI 3HAHUMN: CO/IepKaTEeNIbHbIE TPUMEPHI UCTIOJIb30BAHUS
MaTeMaTUYECKUX UJIeH U METO/I0B B PO(PECCUOHATBHOMN 1eATEIbHOCTH;

* YMEHUI: pa3auine B YpOBHE TPEOOBAHUM K CIOXKHOCTU MPUMEHSIEMBIX
aITOPUTMOB;

* MPAKTUYECKOT0 UCIIOIb30BaHUS TPUOOPETEHHBIX 3HAHUN U YMEHHI:
WHIUBUIYaJbHOTO Y4eOHOTO ONBITA B IOCTPOCHUH MaTeMaTUYECKUX MOJIETIEH,
BBITIOJIHEHUH MCCIIEI0BATEIBCKUX ITPOEKTOB.



Takum o6pazoM, peanuzanus cofep>kanus y4eOHON AUCIUTIITUHBI OPUEHTUPYET
Ha IPUOPHUTETHYIO POJIb MPOLIECCYATbHBIX XapaKTEPUCTHK yueOHOM paboThI,
3aBUCSIINX OT MPOQIst MpodhecCHOHAIBHOT0 00pa30BaHMUS, TOTYUCHHUS OTIBITA
WCIIOJIb30BAHMS MAaTEeMAaTHKHU B COAEPKATEIBHBIX U MPOPECCHOHATHEHO 3HAYNMBIX
CUTYaIlUAX TI0 CPAaBHEHUIO ¢ (POpMaTbHO-YPOBHEBBIMU PE3YIbTATHUBHBIMU
XapaKTepUCTUKAMH O0yUEHUSI.

Coneprxanue yuyeOHOM TUCIUIUIMHBI pa3pab0TaHO B COOTBETCTBUU C
OCHOBHBIMH COJIEPKAaTEIbHBIMH JIUHUAMH 00yUeHUS MaTeMaTHKeE:

« anrreOpandeckas TMHUS, BKIIOUYAIOIIAas CHCTEMAaTU3aINIO CBEJICHUH O YHCIIax;
M3Yy4YCHHE HOBBIX U 0000IICHIE paHee N3YUCHHBIX Orepaluii (BO3BEICHUE B CTCTICHbD,
W3BIICYECHUE KOPHS, JorapuMUPOBaHHUE, CHHYC, KOCHHYC, TAHT€HC, KOTAHTCHC U
oOpaTHbBIE K HUM); U3YYEHUE HOBBIX BUOB YHCIIOBBIX BBIPAKCHUN U POPMYIL;
COBEPILICHCTBOBAHUE MMPAKTUYECKUX HABBIKOB U BBIYMCIIUTEIIBHON KYJIBTYPHI,
pacimpeHre U COBEPIIEHCTBOBaHKE alNredpandeckoro anmnapara, copMUpoBaHHOTO
B OCHOBHOM IIKOJIE, ¥ €r0 NTPUMEHEHNE K PEIICHUI0 MATEMATUYECKUX U MPUKIIATHBIX
3a1adg;

* TEOPETUKO-(PYHKITMOHATIbHAS JIMHUS, BKIIOUYAIOIIAsl CHCTEMATH3AIINIO |
pacimpeHue cBeIcHUH 0 (PyHKIHIX, COBEPIICHCTBOBAHNUE IPpaPUUIECKIX YMEHUMH;
3HAKOMCTBO C OCHOBHBIMHU UJIESIMU U METOJJAMU MaTEMATUUYECKOT0 aHalln3a B 00bEME,
MO3BOJIAIOIIEM UCCIE0BATh 3JIEMEHTAPHbIE (DYHKIMH U PEIIATh IPOCTEUIINE
reoMeTpUYecKue, PU3NYECKUE U APYrue NpUKIIaIHbIe 3a/1a4U;

* JINHUS YPABHEHUI 1 HEPABEHCTB, OCHOBaHHAsl HA IOCTPOCHUHU U
UCCIIEIOBAHUU MaTEMAaTUUYECKUX MOJIEJIEH, TepeCceKaroascs ¢ anredpanyecKkon u
TEOPETUKO-()YHKLIMOHAIBHON JIMHUSIMU U BKJIIOYAIOILas pa3BUTHE U
COBEPLICHCTBOBAHUE TEXHUKH aJIreOpanyecKkux npeodpa3oBaHuil s peleHus
YPaBHEHUI, HEPABEHCTB U CUCTEM; (POPMHUPOBAHUE CIOCOOHOCTU CTPOUTD U
UCCIIEIOBATh MPOCTEHMIIINE MATEMATUUECKUE MOJIEININ MIPU PEIIEHUN TPUKIAIHbBIX
3a/1a4, 3a1a4 U3 CMEXHBIX U CHEIUANbHBIX AUCIUIUINH;

* TEOMETpHUYECKas JIMHUS, BKIIFOYAIOIIAsl HATJIAIHbIE IPEACTABICHUS O
MIPOCTPAHCTBEHHBIX (PUTypax U U3yUEHUE UX CBOUCTB, (GOPMUPOBAHUE U Pa3BUTHE
MIPOCTPAHCTBEHHOTO BOOOPAKEHNUS, Pa3BUTHE CIIOCOOOB T€OMETPUUECKUX U3MEPEHUI,
KOOPJAMHATHOTO ¥ BEKTOPHOI'O METOJIOB JUISl PEIICHUSI MATEMATUYECKUX U
MPUKJIAIHBIX 3a7a4;

* CTOXaCTHYECKasl JINHUSA, OCHOBAHHASI HA PA3BUTUM KOMOWHATOPHBIX YMEHUH,
MPEICTaBIEHUIN O BEPOSITHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSIX OKPY’KaIOIIETOo
Mupa.

B tematnueckoM 1uiane nporpamMMmsbl ydeOHBIN MaTepuai IpeicTaBiIeH B popme
YepeyIoIIerocs: pa3BePThIBAHUS OCHOBHBIX COJIEPIKATEIbHbBIX TUHUN
(anrebpamveckoil, TeOpPeTUKO-(PYHKIIMOHATLHOM, YpaBHEHUH 1 HEPABEHCTB,
reOMETPUYECKOM, CTOXaCTUYECKOM), YTO MO3BOJISET THOKO MCIOJIB30BATh X



PacIoIOKEHNE U B3aMMOCBSI3b, COCTABIISITh pabounii KaleHIapHbBIN T1aH, MOo-
paszHoMy uepenys yueOHbIe TeMblI (TJ1aBbl Y4eOHUKA), YUUTHIBAsK TPOQUIH
nmpodeccroHaIbHOTO 00pa3oBaHus, crienuduKy ocanBaemoin nmpodeccuu CIIO,
riTyOuHYy M3YYCHHS MaTepuaia, ypOBeHb IMOATOTOBKH CTYICHTOB IO MPEAMETY.

MECTO YYEBHOM JUCIHUIIJIMHBI B YYEFHOM IVIAHE.

VYyeOnas qucruruinaa «MaTemMaTuka» sIBISETCS y4eOHBIM MPEIMETOM
o0s13aTenbHOM IpenMeTHOM oO0nactu «MaTtemaTtuka u uapopmatukay GI'OC
cpeaHero odmero oopa3oBaHMs.

B E® I'AOY AO BO AT'ACY yueOnHas aucruiinHa «MaTeMaTHKa BXOJIUT B
cocTaB 00ImUX 0011e00pa30BaTENBHBIX YUEOHBIX JUCITUILUINH, C(HOPMHUPOBAHBIX U3
o0si3aTenbHBIX peaMeTHBIX oonacteir ®I'OC cpennero obmiero oopasoBaHus, s
npodeccun 29.01.07. [TopTHOIH

PE3YJBbTATBHI OCBOEHUS YYEBHOM JJUCIIUIIJIVHBI.

OcBoeHue coaepkanus y4eOHOM AuciUIIMHbl «MarteMaTuka» obecreuynBaeT
JOCTH)KEHUE CTYJCHTAMU CIIECYIOIIUX pPe3yabmamog:.

* TUYHOCHHbBIX

- C(bOpMI/IpOBaHHOCTI) HpeI[CTaBJ'ICHI/Iﬁ 0 MAaTCMATUKEC KaK YHUBCPCAJIbHOM
SI3BIKC HAYKHU, CPCACTBEC MOJACIIMPOBAHUA SIBIICHUM U IMponeCCoB, UACAX U METOAAX
MAaTCMaTHUKU,

— IIOHUMAHHEC 3HAYUMOCTH MATCMATUKHU I HAYIHO-TCXHUYICCKOT'O ITpOrpecca,
C(bOpMI/IpOBaHHOCTB OTHOLICHUA K MaTCEMATHKEC KaK K 4aCTH O6H16‘-I€JIOBG‘-IGCKOI\/'I
KYJIBTYPBI HCPE3 3HAKOMCTBO C I/ICTOpI/IefI pa3sBUTHA MAaTCMATHKH, IBOJIFOIUCH
MAaTEMAaTHYCCKHUX I/I,Zleﬁ;

— pa3BHUTHE JOTUICCKOTO MBIIIICHUS, IPOCTPAHCTBEHHOT'O0 BOOOpaKEHUS,
QITOPUTMUYECKOHN KYJIBTYPhl, KpUTUIHOCTH MBIIICHUS HA yPOBHE, HEOOXO0IUMOM
utst Oy yiien mpohecCHOHAIbHOM IeATeIbHOCTH, JIsl TPOIOJDKEHHST 00pa3oBaHus U
camMo00pa3oBaHMUS;

— OBJIa/ICHHE MAaTeMaTUYECKUMHU 3HAHUSIMU U YMEHUSIMH, HEOOXOAUMBIMU B
MOBCEAHEBHOM KU3HMU, JUIsI OCBOEHUSI CMEXKHBIX €CTECTBEHHO- HAyYHBIX JUCIUIUIUH U
JUCLUIUIMH TPO(ECCHOHATIBHOTO IIUKJIA, 71 MOJy4eHUs 00pa3oBaHus B 001acTIX, HE
TpeOYIOMMX YriIyOJIeHHON MaTeMaTU4eCKOM TOATOTOBKH;

— FOTOBHOCTH M CIIOCOOHOCTH K 00Opa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO,
Ha MPOTSHKECHUU BCEH JKU3HU; CO3HATEIILHOE OTHOIIEHNE K HEITPEPHIBHOMY
00pa3oBaHUIO KaK YCIOBHUIO YCIIEIIHON MPOGEeCCHOHATTLHON 1 00111eCTBEHHOM
eI TCILHOCTH,

— FOTOBHOCTh M CIIOCOOHOCTH K CAMOCTOSITENIbHON TBOPUYECKOM U
OTBETCTBEHHOMU JIESATEIBHOCTH;



— FOTOBHOCTH K KOJUIGKTHBHOM paboTe, COTPYAHUYCSCTBY CO CBEPCTHUKAMH B
o0pa3oBaTeIbHOM, OOIIECTBEHHO MOJIC3HON, YIeOHO-UCCIIeTOBATEILCKOM, MPOSKTHOM
U IPYTHUX BUJAX JICATEIHHOCTH;

— OTHOIIEHHUE K MTPO(PeCCHOHATBHOM IEATEILHOCTH KaK BO3MOXHOCTH YYaCTHS
B PEIICHUHU JTUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHAIbHBIX
mpo0eM;

*emem anpedmemnblx:

— YMCHHUC CaMOCTOATCIIbHO OIIPEACIIATE HEIN ACATCIbHOCTH U COCTABIIATH
ImIaHbl ACATCIbHOCTH,; CaAMOCTOATCIIbHO OCYIICCTBIIATh, KOHTPOJIUPOBATH U
KOPPEKTHUPOBATH ACATCIBbHOCTh, HCIIOJIb30BaTh BCEC BO3ZMOXKHBIC PECCYPCHI AJIA
JOCTHXCHHUA ITOCTAaBJICHHBIX ueﬂeﬁ " p€ajin3alu IJIaHOB ACATCIbHOCTH, BBI6I/IpaTB
YCICIIHBIC CTPATCTHU B Pa3JIMYHBIX CUTYAllUAX,

— YMEHHE MPOJAYKTHBHO OOIIAThCS U B3aUMOJICHCTBOBATh B IPOIIECCE
COBMECTHOM JICATCIBHOCTH, YUYUTHIBATh MO3UIUU APYTUX YYACTHUKOB JICATCIHHOCTH,
3¢ pexkTUBHO pa3penraTh KOHMIUKTHI,

— BJIaICHUEC HaBbIKaMU HOSH&B&TCHBHOﬁ, y‘IC6HO'HCCHeJIOBaTCHLCKOﬁ 151
HpOGKTHOﬁ ACATCIbHOCTHU, HABBIKAMUW PA3pPCUICHUSA HpO6J’I€M; CIIOCOOHOCTH U
TOTOBHOCTD K CAMOCTOATCIIbHOMY ITOUCKY MCTOJ0B PCHICHUA ITPAKTUYCCKHUX 3a/1a4,
MMPUMCHCHHIO PA3JIMYHBIX MCTOAOB ITO3HAHU A,

— TOTOBHOCTB M CITOCOOHOCTBH K CAMOCTOSITEIILHOM I/IH(bOpMaHI/IOHHO-
MO3HaBaTeILHOMN ACATCIIbHOCTHU, BKJIIIOYasl YMCHHUC OPUCHTHPOBATHCA B PA3JIMYHBIX
HCTOYHHKAX PIH(l)OpMaHHI/I, KPUTUYICCKH OLICHUBATH U UHTCPIIPETUPOBATDH
I/IH(l)OpMaIII/IIO, IMOJIY4aCMYIO U3 PA3JIMIHBIX UCTOYHUKOB,

— BIIAJICHUC A3BIKOBBIMU CPCACTBAMU: YMCHHUC SICHO, JIOTUYHO U TOYHO U3JIaraTb
CBOIO TOYKY 3pCHHU:A, UCITOJIB30BATL AACKBATHLIC A3BIKOBLIC CPCACTBA,

— BJIaJICHUE HaBBIKAMH MO3HABATEIbHOM pe(i)HeKCI/II/I KaK OCO3HaHHA
COBCPIIACMBIX JIEHCTBUM U MBICJTUTEIBLHBIX IMponecCoB, UX PE3yJIbTATOB U OCHOBaHHﬁ,
I'paHull CBOCTO 3HAHWA M HC3HAHWA, HOBBIX ITO3HABATCJIBHBIX 3a1a49 U CPCACTB IJIA UX
JOCTHIXKCHUA,

— LIETICYCTPEMIICHHOCTD B MTOMCKAX U MPUHATUU PELICHUN, COOOPa3uTENbHOCTD
Y UHTYULUA, Pa3BUTOCTh MIPOCTPAHCTBEHHBIX MPEICTAaBIECHUMN; CIOCOOHOCTD
BOCIIPUHUMATbh KPACOTY U TAPMOHHIO MUPA;

* nPEeOMEemHbIX:

— c(popMHPOBAHHOCTH NPEICTABICHUN O MATEMATUKE KaK YaCTU MUPOBOM
KyJbTYpBl U MECTE€ MaTEMaTUKU B COBPEMEHHOI LIMBIIIM3AIUH, CIIOCO0AaX OMHCAHUS
SBJICHUHN PEAIbBHOTO MUpPa HA MaTEMATHYECKOM SI3BIKE;

— c(popMHPOBAHHOCTH MPEJICTABICHUN O MATEMAaTUYECKUX MOHATHUSIX KaK
BOXHEHIIMX MAaTEMAaTUYECKUX MOJEIISAX, O3BOJIAIOIINX ONUCHIBATh U U3y4YaTh Pa3HbIC
IIPOLIECCHI U SIBJICHUS; IOHUMAHUE BO3MOKHOCTH aKCMOMATHYECKOTO ITOCTPOCHHUS
MAaTeMaTUYECKUX TEOPHUH;

— BIIAICHUC MCTOJaMH JOKA3aTCIILCTB U aJITOPUTMOB PCIICHUS, YMCHUC UX
MNPUMCHATH, IPOBOJNUTL JOKA3ATCIBbHBIC PACCYKIACHUA B XO0AC PCIICHUSA 3aaa4;



— BIAJICHUE CTaHAAPTHBIMHA IPUEMAMH PELICHHS PAlMOHAIBHBIX U
MPPALMOHAIBHBIX, TOKA3aTEIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUU H
HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOTrPaMM, B TOM
YUCIIe JUIS IIOMCKA IYTH PEIICHUS U WUTIOCTPALIUY PELICHNS] YPABHEHUMN U
HEPABEHCTB;

— c(hopMHPOBAHHOCTH MIPEICTABICHUN 00 OCHOBHBIX MOHSATUIX
MAaTeMaTUYECKOr0 aHAJIM3a U UX CBOWCTBAX, BIIAJICHUE YMEHUEM XapaKTEPU30BATh
noBeicHNe (PYHKITNI, UCTIONH30BaHNE TTONYYCHHBIX 3HAHUHN JJIs ONTUCAHUS U aHAIIi3a
pEaNbHBIX 3aBUCUMOCTEM;

— BJIaJICHUE OCHOBHBIMHU MOHATUAMU O TUIOCKUX U IPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTypax, HX OCHOBHBIX CBOMCTB; COPMUPOBAHHOCTh YMEHUS
pacrmo3HaBaTh TEOMETPUIECKUE (QUTYPHI HAa YEPTEKAX, MOJIENISIX U B PEAIbHOM MUE;
MPUMEHEHHNE U3yUYECHHBIX CBOWCTB FEOMETPUUYECKUX PUTYP U GOPMYIT JIJIsl pelIeHUs
FEOMETPUUECKHUX 3a7a4 U 33/1a4 C IPAKTUYECKUM COIAEPKAHUEM;

— ¢(pOpMHUPOBAHHOCTH MPEJICTABIICHUH O MPOIECcax U SBICHUIX, HMCIOITUX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MUpE,
OCHOBHBIX ITOHATHUSAX JIEMEHTAPHON TEOPUU BEPOSTHOCTEN; YMEHUN HAXOIUTh U
OLICHUBATh BEPOATHOCTH HACTYIUICHUSI COOBITUI B MPOCTEHIINX MPAKTUYECKUX
CUTYalHsIX U OCHOBHbBIE XapAaKTEPUCTUKH CITyHYaWHBIX BEJIMUUH;

— BJIaJICHUC HaBbIKaAMH HCITIOJIB30BAHUA I'OTOBBIX KOMIIBIOTCPHBIX IIPOT'PaMM
ITPpH pCUICHUHU 3aJ]1a4.

COJIEPXAHHUE YUYEBHOU JUCHUIIINHBI
Beeoenue

MaremaTuka B HAyKE€, TCXHUKC, SKOHOMHUKE, I/IH(l)OpMaHI/IOHHBIX TCXHOJIOI'UAX U
HpaKTHHGCKOﬁ JACATCIIBHOCTH. HGJ'II/I " 3a1a4d U3YUCHUA MAaTCMATHKU ITPU OCBOCHHUU HpO(l)eCCI/Iﬁ
CIIO.

AJII'EBPA
Pazeumue nousmus o yucne

HarypaibHble, niensle 1 pallMOHaJIbHbIE ynciia. JlelCTBUTENbHBIE U UPPALIMOHAIbHBIE
yucna. [pubnuscennvle giuucnenus. Komnaexcroie uucna. Apudmerndeckue 1eiicTBUs Hall
YHUCJIAMH.

Kopnu, cmenenu u noeapugmut

Kopau n crenenn. KopHy HaTypanpHOM CTENIEHU U3 YMCia U UX cBolcTBa. CTeneHu ¢
paloHaIbHBIMU NIOKA3aTENAMHU, UX cBOKCTBA. CTENEHU ¢ JEMCTBUTEIbHBIMU NIOKA3aTEISAMHU.
Ceoticmea cmenenu c¢ delicmeumenvubim noxasamenem. Jlorapugm. Jlorapudpm uncia.
OcHoBHOE Jorapudmuyeckoe Tox1ecTBo. JlecsTnunble u HaTypanbHble Jorapudmel. [Ipasuna
nevictBuil ¢ norapudpmamu. Ilepexos kK HOBOMY OCHOBAHHIO.



IIpeoOpa3oBanue ajiredpanyeckux BbipaxkeHuii. [[peodpazoBanue paroHaIbHBIX,
UPPaIMOHAILHBIX CTETICHHBIX, TOKA3aTEIBHBIX U JIOTAPU(PDMUICCKIX BBIPAKECHUM.

Ilpakmuueckue 3anamus ApupmeTnyeckre JeCTBUS Ha/l YUCIaMHU, HAX0XK/ICHUE
PUOJIMKEHHBIX 3HAUCHUH BETMYUH U TIOTPEIIHOCTEH BBIYMCICHHH (a0COMIOTHON 1
OTHOCHUTEJIbHOI), CPaBHEHHE YHUCIIOBBIX BbIpaKEHUMN. BpluncieHrne u cpaBHEHNE KOPHEH.
Beinonnenue pacueros ¢ paaukaiaMmu. Pelienre nppanvoHanbHbIX ypaBHeHUM. Haxoxaenue
3HAYEHUH CTENEeHEel ¢ palMoHaIbHBIMU NOKa3aTensiMu. CpaBHeHue crenenei. [IpeodbpazoBanus
BBIpAXKEHUH, COJIEPKAILUX CTEIIEHHU. Perienre nokasaTenbHbeIX ypaBHEHUN. Pemenue
MPUKIAJHBIX 33/1a4. HaxoxaeHne 3HaueHu jorapudma 1o nporu3BoJIbHOMY OCHOBAHHIO.
[lepexon oT 0JHOrO OCHOBaHUS K Apyromy. Beluncienue u cpaBHeHHE JorapudmMos.
JlorapudmupoBaHue U NOTEHIMPOBAHUE BbIpakeHHH. [IpruOIKkeHHbIe BBIYMCIEHUS U PEIICHUS
MPUKIAIHBIX 3a7a4. Pemenue gorapuMuyueckux ypaBHEHUH.

OCHOBAKI TPUTOHOMETPHH
OCHOBHBIE TIOHATHUSA

Pangnannas mepa yrna. BpamarensHoe npuxenue. CUHYC, KOCHHYC, TAHT€HC U
KOTAHTE€HC YKCIA.

OcHOBHBIC TPUTOHOMETPUYCCKHUEC TOXKIACCTBA

®opmyiel ipuBeaeHusA. opmyiibl croxeHus. DopMynsl ynBoeHus: Popmyisl
NOJ0BUHHO20 Yeld.

[IpeoOpazoBaHust IPOCTEUIITUX TPUTOHOMETPUICCKUX BBIPAKECHUM

[IpeoOpa3oBaHue CyMMBbI TPUTOHOMETPUYECKUX (DYHKIUI B IPOU3BEICHUE U
MIPOU3BEACHUS B CYMMY. Bouipasicenue mpueonomempuyeckux yHKyuil uepe3 maH2enc
NOJI0BUHHO20 ap2yMeHma.

TpuronomeTpuyeckue ypaBHEHHsI 1 HEPABEHCTBA

[Ipocreiire TpuroHoMeTpuuecKue ypaBHeHus. [Ilpocmetiuiue mpuzonomempuieckue
nepasencmea. OOpaTHble TPUrOHOMeTpHYecKHe GyHKIMU. APKCUHYC, apKKOCUHYC,
apKTaHTeHC.

Ilpakmuueckue 3anamus PagyanHblii METO1 U3MEPEHUS YIJIOB BPALLEHUSI U CBSI3b C
rpagycHoit Mepoil. OCHOBHbBIE TPUTOHOMETPUUYECKHE TOKIECTBA, POPMYJIbI CI0KEHNUS,
yIBOEHHUs, IpeoOpa30BaHNe CyMMBbl TPUTOHOMETPUYECKUX (DYHKIMI B IPOU3BECHHUE,
npeoOpa3oBaHue MPOU3BEICHHUS TPUIOHOMETpUYEeCKUX (QyHKIUN B cymmy. [Ipocreiimue
TPUTOHOMETPHUUECKHE YpaBHEHHsI U HepaBeHCTBAa. OOpaTHbIE TPUTOHOMETpUYeCKue QYyHKIUU:
apKCHHYC, ApKKOCHHYC, apKTaHT€HC.

@OyHKIMM, UX CBOMCTBA U rpaduku

@Oyukuuu. O61acTe onpeaeneHust 1 MHOXKECTBO 3HaYeHUH; TpapuK QyHKINH,
nocTpoeHue rpadukoB QyHKIIHA, 3aJaHHBIX pa3IUYHbIMU criocobamu. CBolcTBa (PYHKIMH.
MOHOTOHHOCTB, YETHOCTD, HEUETHOCTh, OTPAHUYEHHOCTD, IEPUOIUYHOCT. [IpoMexyTku
BO3pacTaHus U yObIBaHUs, HAauOOJIbIIIee U HAUMEHbIIIEe 3HAYCHHS, TOUKH SKCTpPEMyMa.
I'padpuueckas unrepnperanus. [Ipumeps! GyHKINOHAIBHBIX 3aBUCUMOCTEN B pealbHbIX



mporeccax u sSBIeHusAX. Apupmernyeckue onepanuu Haja GyHKusaMu. CrnoxxHas QyHKIHS
(xommosutust). [lousmue o nenpepvienocmu yukyuu. Odparubie pynkuun. Ooaacmo
onpeodeneHus u 0b1acms 3Haveruti oopamuou yuxyuu. I pagux obpammuoii pynxyuu.

CreneHHnble, IOKa3aTeNbHbIE, JJOTapu(pMUIecKre U TPUTOHOMETPHYECKUE (PYHKIIUH.
OOpaTHble TPUTOHOMETpUUYECKUE QYHKIINU

Omnpenenenus ¢pyHKIUH, nx cBoicTBa U rpaduku. [IpeodpasoBanus rpadukos.
[TapannenbHplii EpeHoC, CAMMETPHS OTHOCUTEIFHO 0CEH KOOPMHAT M CUMMETPHS
OTHOCHTEIIHO Havaja KOOPAMHAT, CHMMETPHS OTHOCHTEIBHO MPSIMOH Y = X, pacTsDKEHHE U
CXaTue BIOJIb OCE KOOPMHAT.

Ilpakmuueckue 3anamusn [Ipumepsl 3aBUCUMOCTEN MEXy IEPEMEHHBIMU B PEAJIbHBIX
rporueccax U3 CMexHbIX aucuuiuiH. Onpenenenue ¢pyaknuil. [loctpoenue u uyrenue rpadgukon
¢dbynakuuii. UccnenoBanue pyakiuu. CBONCTBA TMHEHHOM, KBAPATUUHOHN, KyCOUYHO-TUHEHHOU U
npo6HO- muHelHoU pyHkuuii. HenpepsiBHble u nepuoanueckue ¢pyHkiuu. CBoiicTBa U rpaduku
CHUHYCa, KOCHHYCa, TaHT'€Hca U KoTaHreHca. OOparHble pyHKIMU U X rpaduku. OOpaTHbie
TpuroHomerpuueckue Gynkuuu. [IpeodbpazoBanus rpapuka ¢pyukuuu. ['apMoHndeckue
kosnebanus. [Tpuknagusie 3anaun. [lokazatenbHele, Torapugmuueckre, TPUrOHOMETPUYECKHE
YpaBHEHUS U HepaBeHCmaa.

HAYAJIA MATEMATHUYECKOI' O AHAJIH3A

ITocaenoBareabHocTH. CriocOOBI 3aJaHNs U CBOMCTBA YMCIIOBBIX ITOCIIEN0BATEIbHOCTEA.
Ionsamue o npedene nocnedosamenvrocmu. Cywecmeosanue npeoena MOHOMOHHOU
oepanuuenHot nocredosamenbhocmu. CyMMUPOBAHHUE TTOCIIEIOBATEILHOCTEN. beckoHeuHO
yObIBaroI1asi reoMeTpruyecKasi Iporpeccus 1 ee CyMMa.

IIpousBoanas. [lorsaTre o mpou3BOAHON PYHKIIMH, €€ TEOMETPUICCKUN U (PU3HICCKHUI
CMBICII. YpaBHEHHE KacaTeabHOU K rpaduky ¢yHkiuu. [[pon3BoaHbIE CyMMBI, Pa3HOCTH,
Mpou3BeeHus, YyacTHble. [Ipon3BoIHbIE OCHOBHBIX 3NIeMeHTapHbIX GyHKIuH. [Ipumenenue
MIPOU3BOJIHOM K HCCeI0BaHUI0 (DYHKIMI U MOCTpOoeHUIO rpaduKoB. [Ipoussoonvie obpammoti
@yHrkyuu u komnozuyuu ¢yuxkyuu. Ilpumepsl UCIONB30BAHUS POU3BOIHOM 711 HAXOXKICHUS
HAWTYYIIEro pelieHus B IPUKIAIHbIX 3a1a4aX. Bropas mpousBoiHas, ee TeOMeTPUUECKUN U
¢buznueckuit cmpicn. HaxoxxaeHue ckopocTu A mpoliecca, 3aJaHHoro Gopmynnoi u rpaduxkom.

IlepBooGpa3nas u unrerpan. OnpeneneHue cBoiicTa nepBoodpaznoit. [lpumenenue
OTIpEeIeIEHHOT0 UHTEerpaia sl HAXOXKICHUS IUIOIAAN KPUBOJIMHEWHON Tpanenuu u oobema
npocTpaHcTBeHHbIX Ten. Popmyna Herotona—Jleitonuma. [Ipumepsl mpuMeHeHus UHTerpajia B
(bu3MKe U TeOMETPHH.

Ilpakmuueckue 3anamus Yucnosas nociea0BaTeIbHOCTb, CIOCOOBI €€ 3a/1aHMus,
BBIYMCIIEHUS YJIEHOB NocienoBarensHocTu. [Ipenen nocnenosarenbHocTi. beckoHeuHO
yObIBarolasi reoMeTpudeckas nporpeccus. [IponsBogHast: MeXxaHUUECKUI 1 TeOMETPUIECKUI
CMBICJI TPOU3BOIHON. YpaBHEeHUE KacaTelabHOH B 001iem Buje. [IpaBuina u popmyisl
middepeHnnpoBanus, TabIUIA TPOU3BOIHBIX dIeMEHTapHBIX (pyHKIMiA. MccnenoBanue
(GYHKIMH C TOMOIIbIO TPOon3BoAHOM. HaxoxkaeHne HanboIb11ero, HAMMEHBIIETO 3HAYeHUs 1
SKCTpeMalIbHBIX 3HaUeHUH (pyHkuuu. MHTerpan u nepsoodpasnas. Teopema HproToHa—
Jleiitonuna. Ilpumenenue nHTerpaia K BIYUCICHUIO (U3NUECKUX BEIUYMH U TUIOMIAACH.



YPABHEHUA U HEPABEHCTBA

YpaBHeHHUs U CHCTeMbI YPaBHEHUI. PannoHanbHble, HPpallMOHAJIbHBIE,
[I0KA3aTeIbHbIE U TPUTOHOMETPUUECKUE YPABHEHUS U CUCTEMBI. PABHOCHUIIBHOCTD YPaBHEHUN,
HEpaBeHCTB, cucTeM. OCHOBHBIE IIPUEMBI UX PELLIEHUS (Pa3I0KEHUE HA MHOKUTENH, BBEICHUE
HOBBIX HEM3BECTHBIX, MTOJACTAaHOBKA, TPAQUUECKII METO).

HepaBencrBa. PannonansHble, MPpallMOHAIIBHBIE, TOKA3aTEIIbHBIEC U
mpueonomempuyeckue HepaBeHcTBa. OCHOBHbBIE IpHUeMBbI UX penieHus. UcnoJb3oBanue
CBONCTB U rpaguKOB (DYHKIUH IIPH PEeLlICHUH YPABHEHUH U HepaBeHCTB. MeTton
uHTEepBaNoB. M300pakeHne Ha KOOPAUHATHOM TJIOCKOCTH MHOYKECTBA PEIICHUN YPAaBHEHHUH 1
HEPABEHCTB C JIByMs IEPEMEHHBIMU U UX CHUCTEM.

Ilpuknaonsie 3a0auu [IpuMeHeHE MATEMATUYECKUX METOJOB JUISl PEIICHUS
COJIepXKATENBHBIX 33J1a4 U3 Pa3IUYHBIX 00JIacTeil HayKu U mpakTuku. UHTepnperamus
pe3ynbTaTa, y4eT peaqbHbIX OrPaHUYCHUM.

Ilpaxmuueckue 3anamua Kopuu ypaBHeHUN. PaBHOCUIILHOCTD YpaBHEHUH.
[Ipeo6paszoBanue ypaBHeHu. OCHOBHBIE PUEMBI pellieHus1 ypaBHEHH. Pemenue cucrem
ypaBHeHUH. Vcnonib30BaHne CBOMCTB U IrpauKoOB (QYHKIUI 1715 pelieHus] ypaBHEHUN U
HEPaBEHCTB.

KOMBHUHATOPHKA, CTATUCTHKA U TEOPUA BEPOATHOCTEH
DneMeHTbl KOMOMHATOPUKH

OcHOBHBIE TIOHATHSI KOMOMHATOPUKH. 3aa4M HA MOJCUYET YUCIa pa3MEIICHHH,
MepecTaHOBOK, coueTannid. Pemenue 3ana4y Ha epe6op BapuanTtoB. PopmMyria OuHOMA
Hrrotona. CoiicTBa OnHOMUHANBHBIX KOdhdunmerToB. TpeyronpHuk [lackans.

DJIEeMEHTBI TEOPUH BEPOSTHOCTEH

Co0blITHE, BEpOSITHOCTH COOBITHS, CIIOKEHUE U YMHOXKEHHUE BEPOATHOCTEH. [lonamue o
He3agucumocmu coovimuil. /JJuckpemuas ciyyainas 8eIuduHa, 3aKoH ee pacnpeoeietus..
Yucnoswvie xapaxmepucmuky OUCKPemHOU CAy4atiHol equyunsl. [lonamue o 3axone 601buUxX
uucer.

DeMeHThl MaTeMaTHYECKOM CTaTUCTHKHU

[IpencraBienue qaHHBIX (TAOIUIBI, TUArPaAMMBbL, TPadUKN), 2eHepalbHASL COBOKYNHOCHIb,
8blO0pKA, cpedHee apughmemuyeckoe, meouana. [lonsmue o 3adauwax mamemamu4eckou
cmamucmuxu. Pewenue npakmuueckux 3a0au ¢ npumeHeHuem 8eposimHOCMHbIX MeMooos.

Ilpakmuueckue 3anamus Victopus pa3BUTHS KOMOMHATOPUKH, TEOPUHN BEPOSITHOCTEH 1
CTaTUCTHKH U MX POJIb B PA3IUUHBIX chepax uenoBedeckoil xxuzneaestensHoctu. [Ipasuna
KOMOMHATOpHKH. Perenne kKoMOMHATOPHBIX 3a7au. Pa3melenns, coueTaHusl U NepecTaHOBKH.
bunoMm Herortona u tpeyronsauk Ilackans. [Ipuknanneie 3anaun. Knaccnueckoe onpenenenue
BEPOSITHOCTH, CBOMCTBA BEPOSTHOCTEHN, TEOPEMA O CYMME BEPOATHOCTEN. BhIuncienue
BeposiTHOcTeN. [Ipuknannelie 3anaun. [IpeacraBinenye uncinoBelX AaHHbIX. [Ipukiiagasle 3a1a4un.

I'EOMETPUA



[IpsiMble U TJIOCKOCTH B MMPOCTPAHCTBE

Jloruueckoe CTpoeHHE Kypca TeOMETpUU. AKCHOMBI CTEPEOMETPUU U UX CIICACTBUSI.
B3aumHoe pacnonoxeHue IByX IpsIMbIX B pocTpaHcTBe. [lapannenbHOCTh npsaMoil u
mnockocTH. [lapamnensHocTs mockocTel. [leprneH MKy pHOCTb PSAMOM U IIOCKOCTH.
[lepneHuKyIsip ¥ HAKJIOHHASL. YTOJI MEXKIy IPSAMOM U IUIOCKOCTBIO. JIBYrpaHHbINA yroi. Yrou
MeXAy IIockocTsIMU. [lepneHukynsspHOCTb BYX IUIOCKOCTEHN. ['eoMeTpuueckue
npeoOpa3oBaHus MPOCTPAHCTBA: MTAPAJUICIBHBIN IEPEHOC, CAMMETPHUSI OTHOCUTEIIEHO
mwiockoctu. [lapamiensHoe npoextupoBanue. /11owads opmo2oHaibHO NPOEKYUU.
N300pakeHue mpoCcTpaHCTBEHHBIX (PUTYD.

MHororpanHuku

Bepiunsl, pedpa, rpanu MHOTOTpaHHUKa. Pazeepmia. Muozoepanmvie yenvi. Boinykivie
MmHocoepanHuku. Teopema Dunepa. llpuzma. Ilpsamast u nakronnas npusma. [paBunpHas
npusMma. [lapannenenunen. Ky6. Ilupamuna. [IpaBuiibHas nupamuia. YceueHHast mUpaMuaa.
Terpasnp. Cummerpuu B KyOe, B mapajuienenunese, B npusme u nupamuje. Ceuenus kyoa,
pu3Mbl U upamuel. [IpencraBienre o mpaBUIBHBIX MHOTOIPaHHUKAX (TeTpaspe, Kyoe,
OKTa’JIpe, N0JIeKadApe U UKOCAdpE).

Tena v MOBEpXHOCTH BpALIEHUS

Hunmuuap u koHyc. YcedeHHbl KoHyc. OCHOBaHUE, BRICOTA, OOKOBAs IOBEPXHOCTD,
oOpasytomas, pazBepTtka. OCeBble CEUCHUsSI U CEUSHUs, TapayliebHbie ocHOBaHuUO. [llap n
cdepa, ux ceuenus. KacarenpHas miockocTs k chepe.

N3Mepenns B reoMeTpun

O6bvem u ero usmepenue. aterpanbaas popmyna oobema. opmyssr o0bemMa Kyda,
MPSIMOYTOJIBHOTO MapaJuIeyIeUIe ia, TPU3MBIL, IIHHIPA. DopMysbsl 00beMa MUPAMUJIbLI U
KoHyca. @opMyITbI IIIOMAAN TIOBEPXHOCTEH MMIIMHAPa 1 KoHyca. DopmyIbl o0beMa mapa u
wiomaay chepsl. [Togodue Ten. OTHOMICHUS IUIONIAICH MOBEPXHOCTEH U 00BEMOB MOI0OHBIX
TeJL

KOOpI[I/IHaTBI " BEKTOPbI

[IpsimoyronpHas (IeKkapToBa) cCUCTeMa KOOpAUHAT B MpocTpaHcTBe. Dopmyrna
paccTOsIHUA MEXIY IBYMs TOUYKaMU. YpaBHEHUs CHEPBI, nIockocmu u npsamotl. BeKTOpBHI.
Monynb Bektopa. PaBeHcTBO BekTOpoB. Cl10KEHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YUCIIO.
Pa3noxxeHne BekTopa 1o HampaBJIeHHUSIM. YTOJI MeXAY ABYMs Bek- Topamu. [Ipoekiins BekTopa
Ha ocb. Koopaunate! BekTopa. CkansipHoe Npou3BeZieHre BeKTOpOB. Vcronbp30BaHne KOOpAUHAT
Y BEKTOPOB MPH PEIICHUN MAaTEMATUYECKUX U MTPUKIIATHBIX 3a/1a4.

Ilpakmuueckue 3anamua 1Ipu3Haky B3aMMHOTO PAcOJIOKEHHUS MPSAMBIX. YTOI MEXIY
npsaMbIMUA. B3anMHOE pacronokeHne npsiMbIX U iockocTel. [lepneHnaukynsap u HaKIoOHHAs K
MJIOCKOCTH. YTOJI MEX]y MPSMON U MIIOCKOCThIO. TeopeMbl 0 B3aUMHOM PACMOJI0KEHUH MPSIMON
U TUIOCKOCTH. TeopeMa o Tpex nepreHaukyisapax. [IpusHaku u cBolicTBa mapauienTbHbIX U
MEePIEHIUKYISIPHBIX INIOCKOCTEN. PaccTosiHMe OT TOUKH 10 TNIOCKOCTH, OT MPAMOH 110
MIJIOCKOCTH, PACCTOSTHUE MEXKIY MJIOCKOCTSAMHU, MEXAY CKPEIIUBAIOIIMMUCS MPSIMBIMHU, MEXTY
MIPOU3BOJILHBIMU (pUrypamu B mpocTpaHcTBe. [lapannenbHoe MpoeKTUPOBAaHUE U €T0 CBOICTBA.
Teopema o niowaou opmo2oHAILHOU NPOEKYUU MHO20Y20bHUKA. B3aMHOE pacnosiokeHue
MPOCTPAHCTBEHHBIX (hUTyp. Paznuunbie BUIbI MHOTOTpaHHUKOB. X n3o0paxenus. CeueHus,



pa3BEPTKU MHOTOIPAaHHUKOB. I1nomans noBepXHOCTH. BUibl CHMMETPHIA B IIPOCTPAHCTBE.
CuMMeTpus Tel BpallleHUsl 1 MHOTOI'paHHUKOB. Beiuncnenue miomaneit 1 00beMoB. BEKTOpBI.
[elictBus ¢ BekTopaMH. JlekapToBa cUCTEMa KOOPAUHAT B POCTPAHCTBE. Y pABHEHHUE
OKPYKHOCTH, cpepsl, TuIockocTu. PaccTosiHre Mexay Toukamu. J[eliCTBUS C BEKTOpaMH,
3aJlaHHBIMU KoopauHaTamMu. CKallipHOE IPOU3BEIEHUE BEKTOPOB. BekTopHOE ypaBHEHME
IIPSIMOM M IUIOCKOCTH. VCcrIob30BaHUE BEKTOPOB IIPU 10KA3aTEIBCTBE TEOPEM CTEPEOMETPHH.

JI71st BHEayIUTOPHBIX 3aHATHI CTYACHTaM HapsiAy C PEIICHUEM 3aa4 U BBITIOJTHCHHS
MPAKTUYECKHUX 33JIaHUN MOYKHO MPEJJIOKUTH TEMbI UCCIIEI0OBATEIbCKUX U pedepaTUBHBIX padoT,
B KOTOPBIX BMECTO CEPHIl OTACIBHBIX MEIKUX 3374 U YIPOKHEHUI TIPEIIararoTcsl CIOKETHBIC
3aJlaHus, TPEOYIONINE UTUTEILHOW pabOThI B paMKaX OJTHON MaTeMaTHYECKOW CHUTyallud. JTH
TEMBbI MOTYT OBITh KaK WHIUBUIyaJTbHBIMU 33IaHUSIMH, TaK U TPYNIOBBIMH JJISI COBMECTHOTO
BBITIOJTHEHUS UCCIICIOBAHMUSL.

Ilpumepnvie memwvl peghepamos (00KIA008), UCCIE008AMENbCKUX NPOEKMO8

* HenpepbiBHBIE Ip00OH.

* [I[pumeHeHne CIIOKHBIX TPOLIEHTOB B SKOHOMUUYECKUX pacyeTax.

* [TapamienbHOE TPOEKTUPOBAHUE.

* CpennHre 3HAYCHUS U UX IPUMEHEHHUE B CTATHCTHKE.

* BekTopHOE 3a/1laHie TPSMBIX U TUIOCKOCTEN B MPOCTPAHCTRBE.

* Cl10’)KeHHE TAPMOHMYECKHUX KOJICOaHH .

* ['padmyeckoe penieHne ypaBHEHUH 1 HEPABEHCTB.

* [IpaBuiibHBIE U NIOJIYIPABUIIbHBIE MHOTOTPAHHUKH.

* Konnueckue ceyeHus: U uX IPUMEHEHUE B TEXHUKE.

* [Toustue nuddepenimana u ero NPUIOKEHHS.

* CxeMnl IIOBTOPHLIX HUCIIBITAaHHU I BepHYHHI/I.

* UccnenoBanue ypaBHCHI/II‘/'I W HCPABCHCTB C IIapaMCTPOM.

TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu peanuzanuu conepxkanus o0eo0pa3zoBaTeNbHON yueOHOM NUCHUTIITMHBI
«Marematukay B npezenax ocsoenus OITIOIT CIIO na 6a3e 0CHOBHOTO 00111€T0
oOpasoBaHus ¢ oryuyeHueM cpennero oodmero oopazosanus (IITTKPC)
MaKcHMallbHas ydeOHas Harpy3Kka oOydaroniuxcs cocTaBisieT: 427 yacoB, U3 HUX
aynuTopHas (00s3aTenbHast) Harpy3Kka oOy4aronuxcs, BKIto4as MpakTUYECKUue
3aHTHSL, — 285 YacoB; BHEAyIUTOPHAs CAMOCTOsITeNIbHAs padoTa CTyAeHTOB — 142
Jaca.

Temamuueckuit naan.



Buo yueonoit pabomui

Konuuecmeo uacos

Ayoumopnuie 3anamusn. Cooeporcanue ooyuenusn

Ilpogheccuu CIIO

Brenenne 4
Pa3BuTHe moHATHS O YHCIe 12
KopHu, crenenn u norapumsl 30
[IpsiMbIe ¥ TUTIOCKOCTH B MPOCTPAHCTBE 24
Kom06unaropuka 16
KoopaunaTsl 1 BEKTOPHI 22
OCHOBBI TPHTOHOMETPHHA 35
OyHKIMU U Tpaduku 24
MHoOTrOrpaHHUKH U KPYTJIbIC TeJa 30
Havana maTemaruueckoro anaiusa 30
WHTerpai u ero npuMeHeHue 18
DJIeMEHTBI TEOPUU BEPOSITHOCTEH M MATEMAaTUIECKOMN 16
CTaTUCTHKH

VYpaBHEHUS 1 HEPABEHCTBA 24
Hroro 285

Bueayoumopnas camocmoamenvnan paboma

[ToaroToBKa yCTHBIX BBICTYIUJICHHUH 10 3aJaHHBIM 142

TeMaM, 3cce, T0KIaA0B, pedepaToB, HANBUAYATLHOTO
MPOEKTa C UCTIOIB30BAHUEM HH(POPMAIIHOHHBIX
TEXHOJIOTHUI U JIp.




Ilpomesrccymounan ammecmanus é ghopme oughghepenyuposannozo 3auema unu IK3amena

Bcero 427
Oobvem yueOHOU OucyunaIuHbl U 8UOBL YUeOHOU padomol

Buo yuebnoii pabomut Kon-60

uacos

Makcumanvnan yueonasa nazpyska (écezo) 427
Oobsazamenvhan ayoumopHasn yueoHas Hazpyska (6cezo) 285
B TOM YHCJIC:
PaKTUYECKUE 3aHATHUS
KOHTPOJIbHBIE PA0OThI 18
71a00paTOPHBIE U CAMOCTOATENIbHBIE PA0OThHI
Camocmoamenvnan paboma odyuawuiezocs (6cezo) 142
Hmozoean ammecmayusn 6 ghopme nucoMeHH020 IK3AMEHA

XAPAKTEPUCTUKA OCHOBHBIX BUIOB yueonoit IEATEJIBHOCTH

CTYJEHTOB.

Coaepsxkanue o0y4ueHmus.

XapaKTepl/ICTI/IKa OCHOBHBIX BUAOB J1€¢ATCIBHOCTH.

BBenenune

O3HakOMIIEHHE C POJIbI0 MAaTEMAaTHKH B HAyKe, TEXHUKE, SKOHOMHUKE,
UH(POPMALIMOHHBIX TEXHOJIOTUAX U NPAKTUYECKOH eI TeTbHOCTH.
O3HakoMIIEHHE C LIETSIMH U 337]a4aMH U3y4eHHUs MaTeMaTUKU Ipu
ocoennu npodeccuii CIIO.

AJITEBPA




Pa3BurTue noHsATHS O
qucJjae

Brimonnenue apupmMeTnyeckux IeHCTBUNA HAl YMCIaMU, COUeTast
yCTHBIE ¥ MTUCbMEHHBIE NpreMbl. Haxoxaenne npuOamKeHHbIX
3HaYCHUH BEJIMYMH U MTOTPEIIHOCTEH BBIUMCIICHUH (a0COMOTHOMN 1

OTHOCUTEJIbHO); CPAaBHEHUE YMCIIOBBIX BBIPAXKEHUI.

Haxosxaenne ommbox B mpeoOpa3oBaHMIX M BEIYUCICHUSIX.

KopHu, crenenu,
Jorapugpmel

O3HaKoOMJIEHHE C IOHATHEM KOPHS N-I CTENEHU, CBOWCTBAMHU PaIUKaJIOB
Y IIpaBWJIaMu CpaBHEHUS KOpHer. DopMynupoBaHue ONPEIEICHUS KOPHS
Y CBOMCTB KOpHEW. BbIunciieHre U CpaBHEHHE KOPHEH, BBIIIOJIHEHHE
NPUKUAKY 3HaueHUsl KopHs. [IpeoOpa3oBaHue YMCIOBBIX U OYKBEHHBIX
BBIPA)KCHUM, COJEPIKALNX PATUKAIIBI.

Brinonnenue pacyetoB 1o Gpopmynam, coaepiKaliM pagiKabl,
OCYILIECTBJISIS HEOOXOIUMBIE MTOICTAHOBKHU U MPe0Opa3oBaHUsL.

Ornpenenenne paBHOCUIBHOCTH BBIPAXEHUN ¢ paiuKaiaMy. Pemenne
HpPALMOHAIBHBIX YPABHEHUM.

O3HaKOMJIEHHUE C IIOHATHEM CTEIIEHU C }IeﬁCTBHTeHLHBIM IIOKa3aTcJIEM.
HaxoxneHnue 3HaueHu cTeneHu, UCToIb3ys MPU HEOOXO0AUMOCTH
WHCTPYMEHTAJIbHBIE CPEJICTBA. 3aMChIBAHNE KOPHS N-i CTETICHU B BHJIE
CTEMNEHU C APOOHBIM IMOKa3aTeIeM U Ha00OPOT.

®opMyJIMpOBaHUE CBOMCTB CTeNeHEN. BrIunciieHne cTeneneit ¢
palMOHATILHBIM [TOKA3aTeJIeM, BBIIIOJHEHHE IPUKUAKN 3HAUCHUS
CTEIICHU, CPAaBHEHUE CTEIICHEM.

[Tpeo6pa3oBanue YUCIOBBIX U OYKBEHHBIX BHIPAXKEHUMN, COJIEPKaAIINX
CTENeHH, PUMEHsISl CBOMCTBA. PellieHne nokasaTenbHbIX ypaBHEHUH.

O3HaKOMIJICHHE C IIPUMEHCHUEM KOpHeﬁ H CTeTeHEeN IIPpU BBIYHUCIICHUHA
CpE€aHUX, NCJIICHUHU OTPE3KAa B «30JI0TOM CCUHCHUU. Pemenne
IMPUKIAAHBIX 3a4a4 Ha CJIOXKHBIC ITPOUCHTHI

IIpeoOpa3oBanue
ajaredOpanveckux
BbIpasKeHH i

Brinonnenue npeobpa3zoBaHuil BIpaKeHUH, MpUMEHEeHHE (PopMyIL,
CBSI3aHHBIX CO CBOMCTBAMHU CTETNICHEH U JorapudmMoBs.

Omnpenenenne 00NacTH JOMYyCTUMBIX 3HAYEHUH JTIOrapu(pMUIecKoro
BbIpakeHus1. Perenue norapuMudeckux ypaBHEHHUH.

OCHOBbI TPUTOHOMETPUHA

OcHOBHbIC MOHATHSA

N3yuenue paaaHHOTO METO1a U3MEPEHMS YIJIOB BPAILLEHUs U UX CBS3U
¢ rpaxycHoi Mepoil. 3o0pakeHue yriioB BpalleHus: Ha OKPYKHOCTH,
COOTHECEHME BEJIMUMHBI YIJIA C €ro pacrosoxenueM. PopMylInpoBaHue
OTpeielIeHn TPUTOHOMETPHUECKUX (DYHKIUH Il YIII0OB IOBOPOTA U




OCTPLBIX YIJIOB IIPAMOYI'OJIBHOI'O TPEYIrOJIbHUKA U 00BSICHEHHE UX
B3aMMOCBA3U

OcHoBHbIE [IpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOXKAECTB IS
TPUTOHOMETpPHYECKH e BBIYMCIICHUS 3HAUEHUH TPUTOHOMETpUYECKUX (PYHKLUI IO OJHOM U3
TOKAECTBA HUX
IIpeoOpa3oBanus N3yuenre 0CHOBHBIX (pOpPMYI TPUTOHOMETPUH: (POPMYIIBI CIIOKEHUS,
NPOCTEeHIINX yIBOCHHUS, TIPe0oOpa30BaHUs CYMMbI TPUTOHOMETPHUECKUX (DYHKIUH B
TPUTOHOMETPHYECKHX IIPOU3BEJICHNE U IIPOU3BEJCHUS B CYMMY U IPUMEHEHHE [IPU
BbIpaKeHH BBIYMCIICHUH 3HAYEHUSI TPUTOHOMETPUYECKOTO BBIPAXKEHUS U
YIPOIIEHHUS €ro.
O3HaKkoMJIEHHE CO CBOMCTBAMU CUMMETPUHU TOUYEK HA €TMHUYHON
OKPY>KHOCTHU U MPUMEHEHHE UX JUIs BBIBOJIa GOPMYJT IPUBEICHUS
IIpocreiimme Pemenue no ¢popmynam u TPUTOHOMETPUUECKOMY KPYTY POCTEHIINX

TPUTOHOMeETPUYeCKHe
YPaBHeHHS U
Hepasencmea

TPUTOHOMETPUYECKUX YPAaBHEHUM.

[Ipumenenue 061X METOIOB peLICHHUS YypaBHEHUH (IIpUBEIEHUE K
JUHEHHOMY, KBaIpaTHOMY, METO/1 Pa3I0KEHUsI Ha MHOXKUTEIIH, 3aMEHbI
MePEMEHHO ) MPU PEIICHUH TPUTOHOMETPUICCKUX YPaBHCHUM.

YMeHue oTMeuaTh Ha Kpyre pemeHus MpoCTeHmx
TPUTOHOMETPUUECKUX HEPABEHCTB

APKCHHYC, ADKKOCHHYC,
apKTaHIeHC YUCJIa

O3HakoMJIeHHE C TOHITHEM OOpPATHBIX TPUTOHOMETPUUYECKUX (PYHKIIUH.

W3ydenue onpeneneHuii apkCUHyca, apKKOCHHYca, apKTaHTeHca YucIa,
dbopMynupoBaHue ux, M300paxeHne Ha eAMHUYHONU OKPYKHOCTH,
NPUMEHEHHE IIPU PEILIeHUU YpaBHEHH

®YHKIUU, UX CBOMCTBA Y TPAOUKMU.

®yukuuu. [lousitue o
HEINPEepPbIBHOCTH

GyHkuun

O3HakoMJIeHHE C IOHITHEM MIEPEMEHHOM, MPUMEPAMU 3aBUCUMOCTEM
Mex 1y nepeMeHHbIMU. O3HAaKOMJICHHE C TIOHATHEM Tpaduka,
ompe/eNieHrne MPUHAIIICKHOCTH TOUKU rpaduky pyHkuun. OnpenencHue
no gopmyre mpocreiineit 3aBUCUMOCTH, BUa ee rpaduka. Beipaxenue
1o (opmyIe 0/1HOM epeMeHHOM uepes apyrue.

O3HakoMJICHHE C OIIPECACIICHUCM (bYHKI_II/II/I, q)OpMy.TII/IpOBaHI/Ie €ro.

Haxoxnaenue obmactu onpe/enenus 1 001acT 3HaYeHUH QPyHKIIUN

CpoiicTBa pyHKIMH.
I'padpuueckan
HHTepIpeTanus.
IIpumepsl

O3HaKOMJICHHE C InpuMepamMmu (I)yHKI_II/IOHaJIBHBIX 3aBHCHUMOCTEH B
PCATBHBIX ITPOLECCAX U3 CMCIKHBIX AWCIUIIIINH.

O3HakoMJICHHE C A0Ka3aTCIbHBIMHA PACCYKACHUAMU HECKOTOPBIX CBOMCTB




(GyHKIHOHAIBHBIX
3aBUCHUMOCTEH B
peajibHBIX poueccax u
SAABJICHUSAX

JMHEWHOW M KBAJAPATUYHON (QYHKIIMA, TPOBEIEHUE UCCIICAOBAHUS
JMHEWHOU, KyCOYHO-JTMHEHHOH, TpOOHO-TMHEWHON U KBAAPATUIHON
¢ynkuii, mocrpoenue ux rpadukos. [loctpoenue u ureHnn rpauKoB
¢ynkuii. UccnenoBanue Gynkuuu. CoctaBieHrne BUAOB GYHKIIHHA 11O
JAHHOMY YCIJIOBUIO, PEIICHHUE 3a/1a4 Ha KCTpeMyM. Brinonnenue
npeoOpa3oBanuii rpaduka GyHKIUU

OOpaTHble pyHKINHN

W3yuenune nonamus obpammnoil ¢hynkyuu, onpeeeHue Buaa u
nocmpoenue epaguxa obpamuoll QyHKyuu, Haxoxcoenue ee oonacmu
onpedenenus u oonacmu 3uavenuti. [IpuMeHeHne CBOWCTB QYHKIIUI TpU
UCCIIeIOBAaHNH YPABHEHUH M PEIICHUH 3a71a4 Ha SKCTPEMYM.
O3HaKOMIICHHE C TIOHSATHEM CIIOKHOW (DyHKIIUU

CreneHHble,
NoKa3areJibHble,
JorapupmMuyeckue u
TPUTOHOMETPHYECKH e
¢pynkuun. OéparHbie
TPUTOHOMETPHYECKH e
byHkuun

Borunicnenue 3HaueHnii (QyHKIMI 0 3HaYEHHUIO apryMeHTa.
Omnpenenenre MoJI0KEeHNUs TOUKU Ha TpaduKe Mo ee KoopAuHaTaM 1

HaoOopoT. Ucrnosib30Banre CBOMCTB (PYHKIUH AJIsi CpaBHEHUS 3HAYEHUI
CTerneHen u jJorapudmos.

[TocTpoenue rpadukoB CTENEHHBIX U JOTapUPMHUUECKUX (PYHKINH.
Pemenne nmokazaTenbHBIX U JOTapUPMHUECKIX YPABHEHUH 1 HEPaBEHCTB
10 U3BECTHBIM anroputMaMm. O3HaAKOMIICHHE C TIOHITHEM HETPEPBIBHOM
nepuoanueckor GpyHKuu, GopMyIupoBaHUE CBOWCTB CHHYCA U
KOCHHYCa, IOCTPOEHHUE UX

rpaduxoB. O3HaAKOMJIEHUE C MOHATHEM FAPMOHUYECKUX KOJIEOaHUM 1
npumMepa-

MU TapMOHHMYECKUX KOJICOAHUMN I OTIMCAHUS MTPOLIECCOB B (PU3UKE
U IpYrux 00JacTsIX 3HAHUS.
O3HakoMJIeHHE C IOHITHEM Pa3pbIBHOM Mepruoandeckoi QyHKINH,

(GopMyIIMpOBaHUE CBONCTB TAaHT€HCA U KOTAHT'€HCA, IIOCTPOCHUE UX
rpauKoB.

[Ipumenenre cBONCTB (GyHKIMIA IS CPAaBHEHUS 3HAUCHU N
TPUTOHOMETPHUECKUX (PYHKIIMIA, PEIICHUSI TPUTOHOMETPUIECKIX
YPaBHECHUH.

Ilocmpoenue epagurxos odpamusvix mpueoOHOMempu4ecKux QyHKyuil u
onpedenenue no epaguxam ux ceoticms. BrinonHenrne npeoOpa3oBaHUs
rpaukoB

HAYAJTA MATEMATHUYECKOI'O AHAJIN3A.

IHocaenoBaTeJILHOCTH

O3HaKOMJICHHE C IOHATHEM YHCIOBOM nocCiaea0BaTCiIbHOCTH, crocobamu
€€ 3aJaHM A, BBIYUCIICHUSAMU €€ YJICHOB. O3naxomaenue ¢ nousmuem
npe()efla nocineodosamenvrocmu. O3HaAKOMIICHHE C BEIYUCICHUEM CYMMBI




0ECKOHEYHOTO YHCIIOBOTO psiia Ha MPUMEPE BBIUUCICHHUS CYMMBbI
0eCcKOHEeUHO yOBIBAOIICH reOMETPUYECKOH MPOrpeccuu.

Pemenue 3a1a4 Ha npuMeHeHne GOPMYIIbI CyMMbI OECKOHEYHO
yOBIBaloOIIe reOMETPUUECKON TPOrPECCUU

IIpousBoaHas u ee
NpUMEHeHHe

O3HakoMJIeHHE ¢ IOHITHEM MTPOU3BOIHON. M3yueHue u
(dopMynupoBaHUE ee MEXaHMYECKOTO U TEOMETPUIECKOTO CMBICTIA,
U3yYEHUE AITOPUTMA BBIUMCIICHUS IPOU3BOTHON Ha pUMeEpe
BBIYHCIICHHUS] MTHOBEHHON CKOPOCTH U YIJIOBOTO KO3 dHIreHTa
kacarenpHOU. CocTaBlieHHE YPaBHEHHS KacaTeIbHON B 00IIIEM BHJIE.
VYcBoenune npasuit AuddepeHIInpoBaHus, TaOIUIIBI TPOU3BOIHBIX
3JIEMEHTapHbBIX (PYHKUUN, IPUMEHEHUE A1 AMPPepeHInpOBaHUS
(GyHKIMI, COCTaBJIEHUsI ypaBHEHUS KacaTelbHOU. M3yueHne TeopemM o
CBSI3M CBOMCTB ()YHKIIMH U NPOU3BOIHOM, (GOPMYIHPOBKA UX.
[IpoBeneHune ¢ moMoIIbIO TPOU3BOIHOM Hccae10BaHus (QYHKIINH,
3a/1aHHON (popMysoil. Y CTaHOBJICHHE CBSI3U CBOUCTB (DYHKIIMH U
MIPOU3BOIHOM 10 uX rpadukaM. [IpruMeHeHre Npou3BOAHOMN AJst
pelIeHys 3a/1a4 Ha HaX0XkIeHHEe HauOOoJIbIIero, HANMEHbIIEro 3HaYeHUs
Y Ha HaXOKJIEHUE dKCTpeMyMa

IlepBooOpa3nasi u
HHTerpaJ

O3HakoMJIeHHE C IOHITHEM MHTErpajia u IepBooOpa3HOM.

N3y4yenue mpaBuia BEIYUCICHUS MTEpBOOOpa3HON U TeopeMbl HproToHa—
JletiOHu1IA.

Pemenne 3a1a4 Ha CBsI3b IEPBOOOPA3HOM U €€ MPOU3BOTHOM,
BBIYHMCIICHHE TTIEPBO0OPpA3HOM i1 JTaHHOU (pyHKIMM. Pemnenne 3aqa4d Ha
MPUMEHEHHUE HHTerpaJia JyIsl BBIYUCICHUS (PU3NICCKUX BETUYHUH H
IUIoIageu

YPABHEHUNA 1 HEPABEHCTBA.

YpaBHeHNs 1 CHCTEMBbI
YPaBHEHUil

HepaBeHcTBa U cHCTEMBI
HEPaBEeHCTB C ABYMS
nepeMeHHbIMH

O3HaKOMIJICHHE C HpOCTCfII.HPIMPI CBCACHUSMHU O KOPHAX anre6pa1/1qec1<I/IX
ypaBHeHHfI, IIOHATHUAMHA UCCIICIOBAHUA ypaBHeHI/Iﬁ H CUCTCM ypaBHeHHfI.

W3yuenue Teopun paBHOCHIIBHOCTH YPaBHEHHUH U €€ MPUMEHEHMSL.
[ToBTOpEHUE 3amKcH pelIeHUs] CTaHAAPTHBIX YpaBHEHUH, IPUEMOB
npeoOpa3oBaHus ypaBHEHUH Ul CBEACHUS K CTAaHAAPTHOMY YpaBHEHHIO.
Penienne panmoHalbHBIX, HPpallMOHATBHBIX, TOKA3aTENbHBIX U
TPUTOHOMETPUUECKUX YPAaBHEHUM U cucTeM. Mcronb30BaHNne CBOMCTB U
rpadukoB QYHKIMH U1 pemeHus ypaBHeHui. [TIoBTopeHne 0CHOBHBIX
IIPUEMOB PEILLIEHUs CUCTEM. PelieHne ypaBHEHUI C IPUMEHEHUEM BCEX
npreMoB (Pa3NoXKEeHHUs Ha MHOYKUTEIN, BBEICHHUSI HOBBIX HEU3BECTHBIX,
IIOJICTAHOBKH, IPahuyeckoro MeTo1a).

Pemienune cucrem ypaBHEHHH ¢ MPUMEHEHUEM Pa3IMYHbIX CIIOCOOOB.
O3HakoMIIeHHE ¢ OOIMMH BOIIPOCAMH PEIICHUS HEPABEHCTB U
UCIIOJIb30BaHUE CBOMCTB U rpaduKoB GYHKIUH MPH peIIeHUH
HEPaBEHCTB. PelieHne HepaBEeHCTB U CUCTEM HEPABEHCTB C




NPUMEHEHHEM Pa3ITUYHBIX CIIOCOOO0B.

[IpumeHeHre MaTeMaTHYECKUX METOJIOB JUIsl PELIEHUS COAEPKATEIbHBIX
3a[a4 U3 Pa3NUYHBIX 00JacTel HAyKH M MpakTuku. MHTepnpeTnpoBanue
Pe3yJIbTaTOB C YUETOM PEajbHbIX OIpaHUYCHUIN

OJIEMEHTbBI KOMBUHATOPUKHU, TEOPU BEPOATHOCTU U CTATUCTUKMU.

OcHOBHBIE IOHATHS
KOMOUHATOPUKH

W3yuenne npaBuiia KOMOMHATOPUKU M IPUMEHEHHE TIPU PEIICHUT
KOM6I/IHaT0pHLIX 3aaa4. Pemenne KOM6I/IHaT0pHI>IX 3aJ1a4 ME€TOA0M
nepebopa U Mo IpaBUIly YMHOKEHUS.

O3HakoMJIEHHE C TOHATUSIMH KOMOMHATOPUKU: Pa3MEILIEHUSIMH,
COUETaHUSIMU, IEPECTAHOBKAMHU U (GOpMYyJIaMU Il UX BHIYMCIICHUS.
OObscHeHne U IpuMeHeHue GOopMyIT ISl BBIYUCIIEHUS pa3MelleHnH,
NEPECTaHOBOK M COUYETAaHUM MpU pelieHnH 3a1ad. O3HaKOMIIEHHUE C
ouHomoM HrrotoHa u TpeyronsaukoM [lackams. Pemenne mpakTuaeckux
3a/1a4 C UCIOJIb30BAHUEM MOHSTUI U TPaBUJI KOMOMHATOPUKH

DJIeMEeHTBI TeOPUH
BEPOATHOCTEM

N3ydenue kiaccuueckoro onpesesieHus: BEpOITHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CyMME BEPOSITHOCTEN. PaccMoTpenue
IPUMEPOB BBIUUCICHUS BEPOATHOCTEN. Perenne 3aau Ha BEIYMCIIEHUE
BEPOSITHOCTEH COOBITHIA

IIpencraBiieHne JaHHBIX
(TabdJauubl, TMArpaMMbl,

rpagpuxku)

O3HaKoOMJIEHHE C TPEJICTABICHUEM YHCIIOBBIX TAaHHBIX U UX
XapaKkTepuCcTHKaMu. Pellienne npakTuyeckux 3a1ad Ha 00paboTKy
YHCIIOBBIX JIaHHBIX, BEIUUCICHUE UX XapaKTEPUCTUK

['OMETPUAI.

IIpsiMble U MJIOCKOCTH B
NPOCTPAHCTBE

q)OpMYJ'II/IpOBKa " IPpUBEACHUEC JOKA3aTCIILCTB IIPU3HAKOB B3aUMHOI'O
PaCIIOJIOKEHUA IIPAMBIX U miockocrel. Pacno3naBanue Ha YepTeKax u
MOJCJIAX PA3JIMYHBIX CIIY44€B B3AUMHOI'0 PACIIOJIOKCHUS IIPAMBIX U
HHOCKOCTeﬁ, APTYMCHTHUPOBAHHUEC CBOUX CYH(HGHHﬁ. CDOpMYJ'II/IpOBaHI/Ie
onpez[eneHI/Iﬁ, IIPU3HAKOB U CBOMCTB mapaujiCJIbHbIX U
MNEPNCHAUKYIISAPHBIX HHOCKOCTCﬁ, ABYI'PAaHHBIX U JIMHEWHBIX YI'JIOB.

Breimonnenue MOCTPOCHUA YIJIOB MCKAY IPSAMBIMU, HpHMOI‘/‘I n
IIJIOCKOCTBhIO, MCKY IIJIOCKOCTSMU I10 OIMMCAHHUIO U PACIIO3HABAHUC UX
Ha MOICIIAX.

HpI/IMeHeHI/Ie IPU3HAKOB U CBOMCTB PacCIiOJIOKCHUSA IIPAMBIX U
IIOCKOCTEH IIpH pCHICHUH 3a/1a4. I/I306pa>KeHHe Ha pUCYHKax U
KOHCTPYUPOBAHUEC HA MOJACIIAX TIEPICHANKYIIAPOB U HAKIIOHHBIX K
IIJIOCKOCTH, IIPAMBIX, MapaJlJICJIbHBIX

TUTOCKOCTEH, YrIIOB MEXIY MPSIMOMH U IMIIOCKOCTHIO U 000CHOBAaHUE
TIOCTPOCHUSL.




Pemenne 3aa4 Ha BbIYUCJICHUEC I'COMCTPUYCCKUX BCIIMYNH. OmnuceiBanue
PacCTOAHUA OT TOYKU A0 IJIOCKOCTH, OT HpSIMOfI A0 ITJIIOCKOCTH, MCIKAY
INIOCKOCTAMH, MEXY CKPEIIUBAIOIIUMUCS IPAMBIMU, MEXIY
IPOM3BOJILHBIMU (UTypaMu B ipocTpancTBe. DopmynrpoBaHue U
JIOKa3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX (TEOPEM
CYILIECTBOBAHUS, CBOICTBA).

N3obpaxenune Ha yepTexkax U MOJEIISIX PACCTOSIHUS M1 000CHOBaHUE
CBOUX CyxaeHui. OnpeneneHue U BEIYUCICHUE PACCTOSTHUN B
npoctpanctse. [Ipumenenue Gopmys u TeopeM MIaHUMETPUH IS
pelieHus 3a1ad.

O3HaKkoMJIEHHE C IOHITHEM MapajlIeIbHOTO MPOEKTUPOBAHUS U €T
cBoiicTBaMu. Popmynuposanue meopemvl 0 NIOWAOU OPMOLOHANLHOU
npoexyuu MHo20y201bHuKa. IIpuMeHenre Teopun aast 000CHOBAaHUS
IMOCTPOCHHUN U BBIYUCIIEHUI. APr'yMEHTHPOBAHHUE CBOUX CYXKIACHHM O
B3alMHOM PACIOJIOKEHUH TPOCTPAHCTBEHHBIX QUTYD

MHOrorpaHHUKHU

Ommcanne u XapaKTCpUCTHUKA pa3JINIHbIX BUJOB MHOT'OTPAHHHUKOB,
MIEPEUNCIICHUE UX IIEMEHTOB U CBOMCTB. M300paxkeHue
MHOTOI'paHHUKOB U BBIIIOJIHCHUE ITOCTPOCHHUA Ha I/I306pa)KGHI/I${X n
MOJIEJIIX MHOTOTPAHHUKOB.

Borunicnenue TMHEHHBIX 3JIEMEHTOB U YIJIOB B TPOCTPAHCTBEHHBIX
KOH(MUTYpalusx, apryMEeHTUPOBAHNUE CBOUX CYKJICHUU. XapaKTeprucTUKa
U U300pakeHNEe CEUCHUS, pa38epmKuU MHO202PAHHUKOG, BBIUNCIICHUE
riomaei mosepxuocrei. [loctpoenue nmpocrermmx cedeHuit Kyoa,
npu3Mbl, nupaMuisl. [IpuMenenne ¢pakToB U cBeIeHUI U3 TUIAHUMETPUH.
O3HakoMJIeHHE C BUJIJaMU CUMMETPHil B IPOCTPAHCTBE,
dbopMynupoBaHue onpeeeHui 1 CBOWCTB. XapaKTepuCcTUKa
CUMMETPHUH TeJI BPAIlleHUsS U MHOTOTPAHHUKOB.

HpI/IMeHeHI/Ie CBOJMCTB CUMMCTPUU IIpU PEHICHUU 3a/1a4. Hcnons3oBanme
HpI/IO6p€TeHHLIX 3HAHUM 171 UCCIIeJOBaHUS U MOJCIUPOBAHUSA
HCCJIOXKHBIX 3aJa4. I/I306pa)I(CHI/IC OCHOBHBIX MHOI'OI'PAHHHUKOB U
BBIIIOJIHCHUEC PUCYHKOB

110 YCJIOBUSAM 3a1a4

Tesia 1 moBepxHOCTH
BpallleHUsA

O3HakoMIIEHHE C BUJIaMH TeJl BpalleHusl, (GOpMYIMPOBAHUE UX
onpeneneHui u cBoicTB. opMyIMpoBaHUE TEOPEM O CEYEHHH LIapa
IUIOCKOCTBIO U MJIOCKOCTH, KacaTeNlbHOM K cepe. XapaKTepucTuKa U
n300pakeHHe TeJl BpallleHHs1, X pa3BepPTKH, ceueHus. Pemenue 3aad Ha
IIOCTPOECHUE CEUYECHUH, BBIYUCIICHUE JJINH, PACCTOSHUH, YTJIOB,
iomanei. IlpoBeaenne qoka3aTeNbHBIX PACCYKAEHUHN NIPU PELLIECHUN
3azad.

HpI/IMCHeHI/Ie CBOICTB CUMMCTPUH IIPpHU PCHICHUUN 3a/la4 Ha TCJ1a
BpaliCHus, KOM6I/IHaI_[I/IIO TCII. I/I306pa)KCHI/IC OCHOBHBIX KPYIJIBIX TCII U




BBIIIOJIHCHUEC PUCYHKA 10 YCIIOBHIO 3a1a49U

I/I3MepeHHH B reomMmeTpumn

OSHaKOMHGHI/Ie C IIOHATUSAMU TUIOIIAAN U 061>eMa, aKCUOMaMH U
CBOMCTBaMHU.

Pemienne 3a1a4 Ha BRIYMCICHHE TUTOMIAICH TNIOCKHUX (UTyp €
IPUMEHEHUEM COOTBETCTBYIOIIUX (pOpMyYH U (PAKTOB U3 TUIAHUMETPUH.
N3ydenue TeopeM 0 BHIYMCIEHUH 00bEMOB IPOCTPAHCTBEHHBIX TEll,
pelieHue 3a/1a4 Ha IpUMeHeHne GopMysl BBIUHUCIEHUSI 00bEMOB.
Nzyuenne Gopmyn 11t BEIYMCICHUS TUIOMIAACH TTOBEPXHOCTEH
MHOTOI'PAaHHUKOB U TEJ BPALLICHHUSL.

O3HaKOMJIEHHE C METOJIOM BBIYHMCIICHUS IIOIIAIA TOBEPXHOCTU CEphI.
Pemenue 3ana4 Ha BEIYMCIIEHUE TUIOMIAACH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEII

KoopanHathbl # BEKTOPbI

O3HakoMJIEHUE C TTIOHATHEM BEKTOpa. M3yueHue nekapToBON CUCTEMBI
KOOPIWHAT B IPOCTPAHCTBE, TOCTPOCHUE IO 3a]AHHBIM KOOPAHMHATAM
TOYEK M TJIOCKOCTEN, HAXOXKJIEHNE KOOpAMHAT Touek. HaxoxieHne
ypaBHEHUH OKPYKHOCTH, Chephl, TIIOCKOCTH. BrIUnCIeHNE pacCcTOSHUM
MEXK 1y TOUKaMH.

N3ydeHune CBONCTB BEKTOPHBIX BEIMYUH, MPABUII Pa3I0kKEHUS BEKTOPOB
B TPEXMEPHOM IPOCTPAHCTBE, MPABUII HAXOXKICHHS KOOPANHAT BEKTOpa
B [IPOCTPAHCTBE, IPABUJI ACUCTBUI C BEKTOPAMH, 33JaHHBIMU
KOOpJMHATAMH.

[TpumeHneHne TeoOpuM MpyU PEeLUICHUH 3a/1a4 Ha JEHCTBHUS C BEKTOpaMH.

I/I3yquHe CKaJIAPHOT'O ITPOU3BCACHUA BEKTOPOB, BEKTOPHOI'O YpaBHCHUA
HpHMOﬁ H IIJIOCKOCTH. HpI/IMeHeHI/Ie TEOPHHU IIPU PCUICHUH 3a1a4 Ha
,Z[CﬁCTBHH C BCKTOpaMHu, KOOp,I[I/IHaTHHﬁ METO, IPUMCHCHHUE BEKTOPOB
JJI1 BBIYUCJICHUA BCJIMYUH YIJIOB U paCCTOHHHfI. O3HaKOMJICHHE C
J0Ka3aTejIbCTBaAMM TCOPEM CTEPCOMETPHHU O B3AUMHOM PACIIOJIOKCHHUN
IIPAMBIX U MJIOCKOCTEMN C UCIIOJIh30BaHUEM BCKTOPOB

YYEBHO- METOINYECKOE U MATEPUAJIBHO- TEXHUYECKOE
OBECHEYEHHUE ITPOI'PAMMbBI YYEBHOU JUCHUIIJINHBI
«MATEMATHUKA: AJITEBPA U HAYAJIA MATEMATHUYECKOI'O

AHAJIN3A; TEOMETPUS.

Jljig 0CBOEHMS MpOrpaMMbl yueOHOU TucuIUInHbl «MaTtemaTuka: Anredpa u
HayaJla MaTeMaTU4YecKoro aHanusa; I'eomerpusi» B EHoTaeBckom uinane TAOY AO
BITIO « AUCH» umeeTcst yueOHbIN KaOUHET.

[lomemenne kabuHeTa MaTeMaTUKe YJIOBIETBOPsieT TpeboBaHusIM CaHUTapHO-
anuAeMHOJIOornYecKux npasmil 1 HopMaTtuBoB (CanlluH 2.4.2 Ne 178-02




B coctaB yueOHO-METOAMIECKOTO U MaTEPUATBHO-TEXHUYECKOTO 00SCIICUCHHS
MporpaMMbl YI€OHON TUCIUIUIAHBI «MaTeMaThKay, BXOIST:

* HarJsiAHBIC TOCOOMS (KOMIUIEKTHI Y4eOHBIX TaOJIHNII, MIaKaThl, TOPTPETHI
BBIJIAIOIIMXCSl YUYEHBIX-MATEMATUKOB);

B 6ubnuoTteunsiit GoHA BXOIAT YUCOHUKH, yU€OHO-METOANUYECKIE KOMIUICKTHI
(YMK), obecnieunBaroriyie OCBOEHUE yueOHOM TUCIUIUIMHBI «MaTtemaTnka: anreopa
Y Havajia MaTEMaTHYECKOTO aHalIn3a; TeOMETPHSI», PEKOMEH/I0BaHHBIE HIIN
JOTYIICHHBIE IS UCTIOIb30BaHUS B MTPO(ECCHOHATBEHBIX 00pa30BaTeIbHBIX
OpraHMu3aIUsAX, peaTH3yIONMX 00pa30BaTeIbHYIO TPOTrPaMMy CPEIHETO OOIIETO
obpazopanus B npeaenax ocsoerus OITOIT CITIO Ha 6a3e 0CHOBHOTO 00IIIETO
oOpasoBanus. brubmroTeyHbIit GOHI MOKET OBITH JOTIOJHEH MAaTEMAaTHUYCCKHEC
SHIUKJIONICIUAMH, CIOBAPSAMH U XpPECTOMATHEH M0 MaTEeMaTHUKE, CIIPABOYHUKAMU 10
MaTeMaTHKe.

JIMTEPATYPA.

s cryneHToB

MaremaTuka: ydeOHUK JUISl yUpExECHUN Had. U cpel. npod. oopazoBanus / M.
. bammaxkoB. — 2-¢ u3j., ctep. — M.: M3naTenbekuit eHTp «Axagemus», 2011, —
256¢.

[ns npenoxaBaresen

Oenepanbhblid 3aK0H 0T 29.12.2012 Ne 273-03 «O06 ob6pa3oBaHuu B
Poccuiickon @enepaunmny.

[Tpuka3z MunucrepctBa oOpazoBanus u Hayku P® ot 17.05.2012 Ne 413 «O06
yTBEpKJIeHUH (eepaibHOTO TOCYAAPCTBEHHOTO 00pa3oBaTeIbHOTO CTaHAApTa
CpeaHero (MoJHOTo) 001Iero 00pa3oBaHUs».

[Tpuka3 MunucrepctBa oOpazoBanus u Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHuHU n3MeHennii B [Ipuka3z MunuctepctBa o6pa3oBanus U Hayku Poccuiickoit
®eneparuu ot 17.05.2012 Ne 413 «“O0 yTBepxkeHUN heaepaabHOTo
roCyIapCTBEHHOT0 00pa30BaTEIbLHOrO CTaHIapTa CPEAHETo (MOIHOT0) 00IIEro
oOpa3oBaHus”».

[Tucemo JlemaprameHTa rocy1apcTBEHHOM MOJUTHKHU B c(hepe MOArOTOBKH
pabounx kaapos u JI1O MunuctepctBa oOpazoBanus u Hayku P® ot 17.03.2015 Ne
06-259 «PexomeHaaIuu mo opraHu3aiiy MOJyIeHUs CPETHETO 00IIero 00pa3oBaHUs
B IIpe/iesiax OCBOEHUsI 00pa30BaTeIbHBIX IPOrPAMM CPEIHETO MPO(hecCHOHAIBHOTO
o0Opa3oBaHus Ha 0a3e OCHOBHOIO 001ero 00pa30BaHUs C yU€eTOM TpeOOBaHUMN



(denepaabHbIX TOCYAAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHIAPTOB U MOTYyYacMOM
Mpo¢eCCHU WU CIIENUATTBHOCTH CPETHEr0 MPOo(heCCHOHATBHOTO 00pa30BaHUs».

MaremaTrka: ydeOHUK IS yAIpEXKISHUN Had. U cpel. mpod. oopazoBanus / M.
. bammaxkoB. — 2-e u3f., ctep. — M.: M3gaTenbckuit ieHTp «Akagemus», 2011. —
256c¢.

HHTepHeT- pecypcesl.

www. fcior. edu. ru (MadopMannoHHbie, TPEHUPOBOYHBIE U KOHTPOIbHBIC
MaTepuabl).

www. school-collection. edu. ru (Eaunas xomeknun nudpoBbiX 00pa3oBaTeIbHBIX
pecypcoB).



