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MNOSICHUTEJIBHAS 3AITUCKA
[Tporpamma obmieobpa3zoBarenbHol yueOHo# nucnumuinaa OY J[.07 MaTtemaTuka npegHa3HaueHa
g nu3ydenust MmareMatuky B 'BIIOY MO «CeprnyX0BCKH KOJUIEK .
[Iporpamma paspaborana Ha ocHOBe DenepanbHOr0 ToOCyIapCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHIapTa cpeaHero npodeccCHoHanbHOr0 o0pa3oBaHus s cnenuansHoctn  23.02.07
«TexHuveckoe OOCITY)KMBAHWE W PEMOHT JBUTaTelied, CUCTEM W arperaTtoB aBTOMOOWICH» W
OPUMEPHOH mporpamMmbl  00me0o0pa3oBaTeNbHON  y4eOHOW aucIUIUIMHBL  «MareMaTnkay,
pexoMeHioBaHHON DeepaibHBIM TOCY1apCTBEHHBIM aBTOHOMHBIM yupexkieHueM «DenepabHblii
WHCTUTYT Pa3BUTUSA 00PA30BaAHUM.
ConeprkaHue mporpaMMbl «MaremMaTruka» HaIlpaBlIeHO Ha JOCTHXKEHUE CIICIYIONUX IeJIe:

. obecrieyeHne CGHOPMHPOBAHHOCTU TIPEACTABICHUH O COLUAIBHBIX, KYJIbTYpHBIX U
UCTOpUYECKUX (haKTOpax CTAHOBJICHHS MAaTEMAaTUKH;

. oOecrieyeHne CHOPMHPOBAHHOCTH JIOTUYECKOTO, AITOPUTMHYECKOTO M MaTEeMaTHYECKOTrO
MBIIUICHNUS;

. obecrieyeHrne c(HOPMUPOBAHHOCTH YMEHHUU MPHUMEHSATH MOTYYCHHbIC 3HAHUS MPU PEIICHUH
pa3JIMYHBIX 3a/1a4;

. obecrieyeHne  COPMHPOBAHHOCTH  NPEACTABICHWH O  MaTeMaTHKE Kak  4acTu

00IIeueIOBEYECKON KyIbTYpbl, YHHBEPCATbHOM SI3bIKE HAYKH, MO3BOJIAIONIEM OMHUCHIBATH H
M3y4aTh pealibHbIC MTPOLIECCHI U SIBJICHUSI.

B mporpaMMmy BKIIOUEHO cojAep:KaHHE, HampaBlieHHOe Ha (opMHpOBaHHE Yy CTYJIECHTOB
KOMIIETCHITHUH, HeoOXoauMbIX i KadecTBeHHoOro ocBocHus OIIOII CIIO Ha 06a3e OCHOBHOIO
o0miero 06pazoBaHus C MOJTy4YeHUEM CpeAHero o01ero oopasoBanus A cnenuansuoctu 23.02.07
«Texauueckoe 00CIY)KMBAaHUE U PEMOHT JABUTraTENIEN, CUCTEM U arperaroB aBTOMOOMIIEN
OBIIAS XAPAKTEPUCTHUKA YYEBHOM JUCHUIIJIMHBI OY1.07 MATEMATHUKA
MaremaTtnka  siBisiercss  (pyHmaMeHTanpbHOH — 00mieoOpa3oBaTeNbHON — AMCHUIUIMHOW €O
CIIOKHMBIIUMCSA yCTOHYMBBIM  COJIEp’)KaHUEM M OOIMMHU TpeOOBaHMSIMH K IOATOTOBKE
00y4Jaromuxcsl.

N3yyenne ™areMaTHKH Kak MpOQMIbHON 0011eobpa3oBaTeibHON YYeOHON AMCUUIUIMHBI,
YUUTBIBAIOLIECH crienn(uKy ocBaMBaeMbIX cTyaeHTamu cnernuaibHocTH 23.02.07 «TexHuyeckoe
00cay)KMBaHHME U PEMOHT ABHUraTeleh, CHCTEM H arperaroB aBTOMOOHIEH), 00eCIeYnBaeTCs:

. BHIOOPOM PA3ITUYHBIX TIOAXO0/I0B K BBEICHHUIO OCHOBHBIX ITOHSITHIA;

. dopmMHupoBaHHEM  CHCTEMBbl y4eOHBIX 3aJaHuil, obecnednBarOUMX IPPEKTUBHOE
OCYIIECTBIICHHE BEIOPAHHBIX IIETIEBBIX YCTaHOBOK;

. o0oraieHleM CreKkTpa CTuiIel yueOHOH NesTeTbHOCTH 3a CUET COIVIACOBAHUS C BEAYIIUMHU

NesITeIbHOCTHBIMU XapakTepucTukamu crneruanbHocT 23.02.07 «TexHuyeckoe 00cayKuBaHue u
PEMOHT JIBUTaTeJIeH, CUCTEM U arperaroB aBTOMOOHIIEHY .

[IpodunpHas cocTaBistonas OTpaXKaeTcsi B TPEOOBAHUAX K MOATOTOBKE 00YJArONTUXCS YaCTH:

—— o01eil cucTeMbl 3HAaHUMN: Co/iepKaTeNIbHbIE IPUMEPHI UCIIOIb30BaHU MaTEMaTUYECKUX HIeH
1 METOJIOB B NPO(ECCUOHAIBHOM 1€ATEIbHOCTH;

——  YMEHMi: pa3iuuue B ypoBHE TpeOOBaHUHN K CIIOKHOCTH MPUMEHSEMBIX aJITOPUTMOB;

—— MPAKTHUYECKOIO HCIOJIb30BaHUS NMPUOOPETEHHBIX 3HAHUW U YMEHUH: HHJMBHUIYabHOTO
y4eOHOro OmbITa B MOCTPOCHUM MaTEeMaTWYECKMX MOJEJEH, BBINOJHEHUH HCCIE0BATEIbCKUX
MIPOEKTOB.

Conepxanue yduyeOHOM  OUCHMIUIMHBI — pa3padOTaHO B COOTBETCTBMM C  OCHOBHBIMHU
COJIepKaTeIbHBIMU JIMHUSAMU 00y4eHUsl MaTeMaTHKe:

J anredpanyeckas JIMHUS, BKIIIOYAIOLIAs CHUCTEMATH3alMI0 CBEACHHMM O YHcax; U3ydyeHUe
HOBBIX M 00OOIIEHHE paHee M3yUeHHBIX ONepaluil (BO3BeJEHHE B CTENEHb, U3BJICUCHHE KOPHS,
Jorapu@MUpoBaHUE, CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC U 00paTHbIE K HUM);

J U3y4YEHHE HOBBIX BHJIOB YHCIOBBIX BBIPAXKEHUH U (QOpPMYJ; COBEpIICHCTBOBAHUE
MIPAKTUYECKUX HAaBBIKOB U BBIUMCIMTEIBHOW KYJBTYpbI, PAcCIIMPEHHE U COBEPIIEHCTBOBAHUE
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anreOpanvecKoro amnmnapara, chopMHUPOBAHHOTO B OCHOBHOM IIIKOJIE, U €r0 IPUMEHEHHUE K PEILICHHIO
MaTeMaTHYeCKUX U MPUKJIAIHBIX 3a/1a4;

o TEOPETUKO-(PYHKIMOHATbHAS JIMHHS, BKJIIOYAIONIAs CHUCTEMATHU3alMI0 W paCIIUpEHUE
CBEeleHUI 0 (YHKIMAX, COBEPIICHCTBOBAHHE I'papHUECKUX YMEHHi; 3HAKOMCTBO C OCHOBHBIMHU
UACIMA M METOJaMH MaTeMaTHYeCKOro aHajau3a B 00beMe, IO3BOJISIONIEM HCCIIEI0BATh
JJIEMEHTapHble (DYHKIMM W pelIaTh NPOCTEHIINE TeOMETpUYecKHe, (U3UYEeCKUe H Jpyrue
MIPUKIIA/IHBIC 3a]1a4H;

o JVHUS YPaBHEHWUH W HEPABEHCTB, OCHOBAaHHAas Ha TIIOCTPOCHUU U HCCIICAOBAHUU
MaTeMaTHYECKUX MOJEJICH, MepeceKaronascs ¢ anredpandeckoi U TeOPeTUKO-(yHKIMOHATBLHON
JUHUSAMHA ¥ BKJIIOYAIOINAST PA3BUTHE M COBEPIICHCTBOBAHWUE TEXHHUKH aIreOpamyecKux
peoOpa3oBaHUil I PEIICHUs] YpaBHEHUH, HEPABEHCTB M CUCTEM; (POPMUPOBAHUE CIIOCOOHOCTH
CTPOUTH M MCCIIEIOBATH MPOCTEHIIINE MATEMATHUECKUE MOJICIH ITPH PEIICHUH MTPHUKIIAIHBIX 337134,
3a]1a4 U3 CMEXHBIX U CIIEHUAIBHBIX TUCIUILINH;

J reoMeTpHYecKasi JTMHHSA, BKIIIOYAIOINAsl HATJISIHBIC MPEICTABICHUS O MPOCTPAHCTBEHHBIX
¢burypax u u3y4eHue uX CBOUCTB, POPMHUPOBAHUE U PA3BUTHE MPOCTPAHCTBEHHOTO BOOOPaXKEHHUS,
pasBUTHE CIIOCOOOB T'€OMETPUUYECKMX WU3MEPEHUH, KOOPAMHATHOTO U BEKTOPHOT'O METOJMOB JIJIS
peleHusI MaTeMaTHYEeCKUX U MTPUKIIAJIHBIX 33/1a4;

J CTOXAaCTHYECKasi JIMHHs, OCHOBaHHAs Ha pPa3BUTHM KOMOMHATOPHBIX  yMEHUH,
MPEJCTABICHUI O BEPOSTHOCTHO-CTATUCTHYECKIX 3aKOHOMEPHOCTSX OKPYKAIOIIETr0 MUPA.
MECTO YYEFHOW JUCHUILIMHGI B YYEBHOM ILJTAHE

VYyeOunas aucuumiuHa «MaTemaTukay sSBIsSeTCs Y4eOHBIM IPEeIMETOM 00s13aTeNIbHOM MpeaMEeTHOM
obnactu «Marematuka u uapopmatuka» OI'OC cpeqrero odmero oopazoBaHusl.

VYyeOHnas nucuuruinHa «MaTemaTrukay u3ydaeTcs B 0011e00pa3oBaTeIbHOM IUKIIE Y4eOHOTO MIaHa
OIIOIT CIIO na 0a3e OCHOBHOTO OOIIEr0 OOpa30BaHUSI C TOJYYCHHEM CPEIHEro OOIIero
obpasoBanus 1o creruanbHocTH 23.02.07 «TexHuueckoe 00CIy)KMBaHUE W PEMOHT JIBUTaTeleH,
CHCTEM M arperaTtoB aBTOMOOHIICH.

PE3YJIbTATBI OCBOEHU S YYEFHOM JUCHUIIINHBI

OcBoenne coaepkaHusi y4eOHOH aucuuIUIMHBI «MaremaTnkay o0ecreunBaeT IOCTHKEHHUE
CTYZICHTaMH CJICIYIOIIUX Pe3yibmamos.

JIUYHOCHBIX:

c(OPMHPOBAHHOCTh MPECTABICHUN O MaTEeMAaTUKE KaK YHUBEPCAJIbHOM S3bIKE HAyKH, CPEICTBE
MOJICIIMPOBAHUS SIBIICHUH 1 TIPOIIECCOB, UJIEAX U METO/IaX MAaTeMATHUKH;

MOHMMaHHE 3HAYUMOCTH MaTeMaTHKH JJIsl HAayYHO-TEXHUYECKOro mporpecca, copMUpOBaHHOCTh
OTHOIICHHUS K MaTeMaTHKe KaK K YacTH OOIIEUeNOBEYECKOW KYyIbTYpHl Yepe3 3HAKOMCTBO C
UCTOpUEHN pa3BUTHUSI MaTEMaTUKH, YBOJIIOIMEH MaTeMaTHUECKUX UACH;

pa3BUTHE JIOTUYECKOTO MBINUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS, aITOPUTMHUYECKON
KYJbTYpbl, KPHTUYHOCTH MBIIIJICHHUS HA YPOBHE, HEOOXOAUMOM Ui Oy ayiiel mpodeccuoHambHON
JESITeTBbHOCTH, JIJIS IPOJIOJKEHUS] 00pa30BaHUs M caMO0Opa30BaHUS;

OBJIA/ICHUE MAaTEeMAaTUYECKUMHU 3HAHUSAMHU M YMEHUSIMH, HEOOXOIUMBIMU B ITOBCETHEBHOMN JKU3HH,
JUIE OCBOEHMSI CMEXKHBIX €CTECTBEHHOHAYUYHBIX TUCHMIUIMH U JUCHUUIUIMH MPOQecCHOHATBHOTO
LUKJIa, /Ul TIoJy4eHus: 00pa3oBaHus B 00J1acTsX, HE TPEOYIOIUX YIIIyOJIEHHON MaTeMaTu4ecKoi
MOJITOTOBKH;

TOTOBHOCTB M CTIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMO0OPa30BaHMUI0, HA MPOTSHKEHNUH BCEH
KHU3HHM;, CO3HATEIbHOE OTHOIIEHHWE K HENpPEpHIBHOMY OOpPa30BaHUIO KaK YCJIOBHUIO YCIIEHIHON
npo¢eCCHOHAIBHON U 0OIIIECTBEHHON JIEATEIbHOCTH;

TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSATENIBbHOM TBOPUECKOI U OTBETCTBEHHOM JIeSATEILHOCTH;
TOTOBHOCTh K KOJUICKTHBHOW paboTe, COTPYIHHYECTBY CO CBEPCTHHKAMH B 00Opa30BaTEIBHOMH,
OOIIIECTBEHHO IOJIE3HOM, yueOHO-NCCIIeA0BATENBCKOM, TPOSKTHOM U APYTUX BUAAX NEATEIHHOCTH;
OTHOIIIEHHE K MPO(PECCHOHANTBHON IESTETFHOCTH KaK BOZMOKHOCTH y4YacTHs B PEIICHUH JINYHBIX,
OO0IIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOLIEHAIIMOHAIBHBIX PO0IeM;
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MemanpeomMemHpix:

YMEHHE CaMOCTOSTEIbHO OMPEAENATh LENU JESTeIbHOCTH M COCTABIATH IUIAHBI JIEATEIbHOCTH;
CaMOCTOATENIbHO OCYIIECTBIIATh, KOHTPOIUPOBATH U KOPPEKTUPOBATH ACSTEIIbHOCTD; UCII0JIb30BaTh
BCE BO3MOXKHBIE PECYpChl il JOCTHKEHHS TOCTaBICHHBIX LEJed M peanu3alu IUJIaHOB
JEeSTeIbHOCTH, BBIOMPATH YCIICITHBIC CTPATETUN B PA3IMUHBIX CUTYaIUSX;

yMEHHE MPOAYKTHBHO OOIIATHCS U B3aUMOJICHCTBOBATh B MPOIIECCE COBMECTHON AEATEIbHOCTH,
YUUTHIBATh MO3UIIUU APYTUX YIACTHUKOB JEATEIBHOCTH, 3(()EKTUBHO pa3peniarh KOH(DIUKTHI;
BJIa/ICHUE HABbIKAMU MO3HABATENIbHOM, Y4eOHO-HCCIeI0BaTENbCKOW U MTPOEKTHOM JEATeIbHOCTH,
HaBBIKAMU pa3peiieHuss mpobjaeM; CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSTEIBHOMY IIOHCKY
METOJIOB pelIeHHsI MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3IUYHBIX METOJIOB MIO3HAHNUS;
TOTOBHOCTB M CITOCOOHOCTH K CAMOCTOSATEIHHONU HHPOPMAITMOHHO-TIO3HABATEILHOU eI TCIIbHOCTH,
BKJIIOYass YMEHHE OpPUEHTHPOBATHCS B pA3IUYHBIX MCTOYHHKAX HH(OpPMALUU, KPUTUYECKH
OIICHUBATh U UHTEPIIPETUPOBATH UH(DOPMAIIHIO, TTOTyIaeMYI0 U3 PA3TMYHBIX HCTOYHHKOB;
BJIa/ICHUE SI3bIKOBBIMH CPEJICTBAMU: YMEHHUE SICHO, JIOTHYHO U TOYHO U3JIaraTh CBOIO TOUKY 3pEHUS,
WCII0JIb30BaTh aJICKBAaTHBIC S3BIKOBBIE CPEICTBA;

BJIQ/ICHUE HABbIKAMHU IO3HABATENbHON pedIeKCMH KaK OCO3HAHHWS COBEpLIAaeMbIX JEHCTBUH U
MBICJIUTEIIbHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHMM, TPAHUIl CBOETO 3HAHUS U HE3HAHMS,
HOBBIX MIO3HABATEIBHBIX 337124 U CPEACTB JIJISl KX JOCTHIKCHHUS,

LENEYCTPEMIICHHOCTh B TIOMCKaX W MPHUHATUU PEIIEHUU, COOOPa3UTEIbHOCTh M WHTYHUIIUA,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX IMPEACTABICHHM; CIIOCOOHOCTh BOCIPUHUMATh KpacoTy U
TapMOHUIO MUDA;

npeoMemHbix:

c(OPMHUPOBAHHOCTH MPEJICTABICHAA O MaTEMaTHKE KaK YacTH MHPOBOW KYJBTypbl U MECTE
MaTEeMaTHKUd B COBPEMEHHOH IMBWIM3ALMU, CIOCO0AaX OMMCaHUs SBICHUN peaJbHOro MHpa Ha
MaTeMaTUYECKOM SI3BIKE;

chOpPMUPOBAHHOCTh ~ MPEACTABIEHUH O MaTEeMAaTHMYECKUX TMOHATUSAX KaK  BaXKHEUIIUX
MaTeMaTUYECKUX MOJIEISAX, TTO3BOJISIONIMX OMUCHIBATh M U3ydaTh pa3HbIC MPOIECCHl U SBIICHMUS;
MMOHMMAaHKUE BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHHSI MATEMAaTHYECKIX TEOPUH;

BJIAJICHUE METOJIaMU JIOKA3aTeIbCTB U AJITOPUTMOB PEIICHHS, YMEHUE UX NIPUMEHATH, TPOBOIUTH
JIOKa3aTeNbHBIE PACCYKIACHUS B XO/I€ PEIICHUS 3a1ay;

BJIQJICHUE CTaHJAPTHBIMM TPUEMaMH  PEIICHHUs]  PAIMOHAIBHBIX W UPPAlMOHATBHBIX,
MMOKA3aTENbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUH U HEPABEHCTB, UX CHCTEM;
WCIIOJIb30BaHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM, B TOM YHUCJE JJIs MOMCKA MYTH PEUICHUs U
WJUTFOCTPALIMK PELEHUs YPABHEHUN U HEPABEHCTB;

c(hOpMHUPOBAHHOCTb TPEACTABICHU 00 OCHOBHBIX MOHATHUSIX MATEMAaTHYECKOTO aHAIM3a M WX
CBOMCTBaxX, BIIAJIcHHE YMEHHEM XapaKTepU30BaTh TMOBeAeHUE (DYHKIMNA, WCIOIb30BaAHHE
MOJTYYEHHBIX 3HAHUH JIJIs1 OMTUCAHUS U aHAIN3a PeaIbHBIX 3aBUCUMOCTEH;

BIIa/ICHHE OCHOBHBIMH MOHITHIMHU O IIOCKUX U MPOCTPAHCTBEHHBIX TEOMETPHUECKUX PUTYPAX, UX
OCHOBHBIX CBOMCTBax; C(HOPMUPOBAHHOCTh YMEHHS PACIO3HABATh reOMeTpUuecKre (UTyphl Ha
yepTexkax, MOJICISIX U B peallbHOM MUPE; MPUMEHEHUE N3YUEHHBIX CBOMCTB F€OMETPHUECKHUX (DUTYDP
1 HopMyIT TSl pelieHusI TEOMETPUUYECKUX 3a/1a4 M 337124 C IPAKTUUECKUM COJIEP>KaHHEM;
c(OpPMHUPOBAHHOCTh TMPEACTABIEHUN O TMpolleccaXx U SBICHUSX, HMEIOIIUX BEPOSTHOCTHBIM
XapaKkTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B peaJbHOM MHpPE, OCHOBHBIX TMOHSTHAX
3JIEMEHTApHOU TEOPUH BEPOATHOCTEN; YMEHUN HAXOJAUTh U OLIEHUBATh BEPOSITHOCTH HACTYILJICHUS
COOBITUH B TPOCTEUIUX MPAKTHUYECKUX CHUTYaAIlMSAX M OCHOBHBIE XapPaKTEPUCTUKH CIyYalHBIX
BEJINYUH;

BJIaJICHNE HABBIKAMH MCTIOJIB30BaHUS TOTOBBIX KOMITHIOTEPHBIX ITPOTPaMM TPH PEIICHUH 3a/1ad.
COJJEPKAHUE YYEBHOM JUCHOUTLJIMHBI

BBEJIEHUE
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MaremaTtuka B HayKe, TEXHHKE, SKOHOMHKE, HHPOPMAIIMOHHBIX TEXHOJOTHSX U TPAKTHUECKOM
nearenbHocTH. Llenn m 3amaun u3ydeHns: MaTeMaTUKUA NPU OCBOeHUM crnenuanbHocTh 15.02.08.
TexHOI0THs MAIIMHOCTPOCHHUS.

AJIT'EBPA

Pazeumue nonamus o uucne

Lenble u pauuoHanbHble uyucna. JlelicTBuTenbHble 4wucna. [lpubnudicenHvle 6bIUUCIEHUA.
Komnnexcnvie uucaa.

Ilpakmuueckue 3anamus.

ApudmeTndeckue NeCTBHS HAJl KOMIUIEKCHBIMU YHCIAMH.

KOPHMU, CTEIIEHU U JIOI'APUOMBI

Kopuu u cremenm. KopHu HarypanpHOM cTeneHM M3 uMciaa UM uUX cBoiictBa. CreneHu ¢
palMOHAIBHBIMM IOKa3aTeNsIMU, UX cBOWcTBA. CTENEHM C JEHWCTBUTENIbHBIMU IMOKA3aTEISIMHU.
Cesoticmea cmeneHu ¢ 0elicmeumenbHblM NOKA3amesnem.

Jlorapum. Jlorapudm uuciaa. OcHOBHOE JorapupMuUecKoe TOXKIECTBO. JleCATHUYHBIC H
HaTypajbHble norapumel. [IpaBuna aerictBuii ¢ norapudmamu. [lepexo Kk HOBOMY OCHOBAHHUIO.
IIpeoOopa3oBanue  ajredpamyeckux  BbIpa:xkeHuid. I[IpeoOpa3zoBaHne  palnMOHAJIBHBIX,
HUPPALMOHATIBHBIX CTETICHHBIX, MIOKA3aTEIbHBIX U JIOTAPU(PMUUECKUX BBIPAKEHUM.
Ilpakmuueckue 3anamus.

[IpeoOpa3oBanue BEIpaXEHUN, COACPIKAIIMX CTEIICHH.

Pemrenue nokasaTenbHbIX ypaBHEHUI.

Pemenune norapupMudeckux ypaBHEHHIA.

Pemenue nokazarenbHbIX U JOrapuPMUUECKUX YPABHEHUHN U HEPABEHCTB.

OCHOBBI TPUTTOHOMETPUU

OcHoBHble noHATUA. Pannannas mepa yria. BpamarensHoe npmxenue. CHHYC, KOCUHYC, TAHT€HC
Y KOTaHI€HC Yucia.

OCHOBHbIE TPUTOHOMETPUUYECKHE TOXKIAECTBA

®opMmyiisl mpuBeaeHuss. PopMyiisl cioxkeHus. PopMyisl yaABOeHUSA. Popmyivl HOIOBUHHO20 Yeld.
[Ipeobpa3oBaHus MPOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAKEHU I

[IpeoOpazoBaHre CyMMBI TPHUTOHOMETPHUYECKUX (DYHKIUH B MPOW3BEICHHE M MPOU3BEICHUS B
CyMMY. Buipaodicenue mpueconomempuieckux QyHKyuil uepes maneeHc no108UHHO20 apeyMeHma.
TpuronomeTrpuueckre ypaBHEHUsI 1 HEPABEHCTBA

[Ipocreiiimme  TpUrOHOMETPUYECKUE  ypaBHEHUS.  [Ipocmeiiwue  mpucoHomempuieckue
HepaseHcmad.

OOpatHbie TpUroHOMETpUYeCKre QYHKIIUU. APKCUHYC, apKKOCHHYC, apKTaHTEHC.
Ilpakmuueckue 3anamus.

Pemenne ymnpaxHeHWI Ha YOPOIIEHHE TPUTOHOMETpUYECKUX BbIpaxkeHU. (OCHOBHBIE
TPUTOHOMETPUYECKHE TOXKAECTBA, (DOPMYJbl CIOKEHHUS, YABOEHHUS, MPEOOpPa3oBaHUE CYMMBI
TPUTOHOMETpUYECKNX  (QYHKUMH B  TpPOHW3BEJACHUE, NpeoOpa3oBaHUE  MPOU3BEICHUS
TPUTOHOMETPUUECKHUX QYHKIUI B CyMMYy.)

Pelrenne TpUroHOMETPUYECKUX YPaBHEHUM.

[Ipocreiimme TPUroHOMETPUYECKNE HEPABEHCTBA.

®VYHKIINN, X CBOMCTBA U TPA®HKU

@®yuknuu. O6acTb ompeneneHrus U MHOXECTBO 3HaueHUM; rpaduk (QyHKIUH, TOCTPOCHUE
rpadukoB QyHKINN, 3aJaHHBIX PA3TUYHBIMHU CIIOCOOAMHU.

CaoiicTBa pyHKkuun. MOHOTOHHOCTh, YETHOCTh, HEUETHOCTh, OTPAHUYEHHOCTh, IEPUOJUYHOCTD.
[IpomexyTku Bo3pacTaHus U YOBIBaHUS, HauWOOJbIIEe M HAUMEHbIIEe 3HAYCHUS, TOYKHU
skcTpemyMa. ['paduueckas wuHTepnperanus. [Ipumepsl (YHKIIMOHATBHBIX 3aBUCUMOCTEH B
peaNbHBIX TMpolleccax U ABJICHUIX. ApudmeTndeckue onepanuu Haj QYHKIIHSIMH.

Crnoxnas ¢hyHkuus (komrno3uius). [lonamue o HenpepvleHOCMU BYHKYUU.

Oo6patubie pynkuuu. Obnacms onpedenenus u ooracmos 3Haveruti oopamuot pyukyuu. I pagux
0opamHotl pyHKyuU.
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CreneHHble, NOKa3aTelbHbIE, JOTapU(MUYECKHe U TPUTOHOMETPHYeCKHe (PYHKIIHUH.
OO6parnbie TpuronomeTpuueckue GyHkuun. Onpeaenenust yHKINUNA, UX CBOMCTBA U TpadUKH.
[IpeoOpaszoBanus rpaduxos. [TapamienbHblil mepeHoc, CHMMETPHUsl OTHOCUTEIBHO OCEH KOOPIHHAT
U CHMMETPHsSI OTHOCUTEIIBHO Hayajla KOOpAWHAT, CUMMETPHUS OTHOCUTENIBHO IpsMOU Y = X,
pacTsHKEHUE U CKATUE BIOJIb OCEH KOOPIUHAT.

Ilpakmuueckue 3anamus.

[IpeoOpaszoBanus rpaduka GyHKIUH.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

ocaenoBareabHocTH. CriocOObI 3a1aHUS U CBOWCTBA YUCIIOBBIX MOCIIEIOBATEIHHOCTEH.
Ilonamue o npedene nocreoosamenvrocmu. Cywecmeoganue npeoeia MOHOMOHHOU 02PAHUYEHHOU
nociedosamenvHocmu. CyMMHUpOBaHHE TOcCieqoBaTesnbHOCTeH. beckoHeuHo — yObiBaromias
rE€OMETPHUYECKAsl IPOIPECCUsi U €€ CyMMma.

IIpousBoanas. [lonsarue o nponu3BOAHON (YHKLINHU, €€ TEOMETPUUYECKHI M (PU3UUECKUI CMBICIL.
VYpaBHeHue kacaTenabHOU K rpaduky QyHkuuu. [Ipon3BoaHble CyMMBl, pa3HOCTH, IPOU3BEACHUS,
yacTHble. [IpoM3BOJHBIE OCHOBHBIX 3JIEMEHTApHBIX (yHKIMA. [IpuMeHeHne MpPOU3BOAHON K
HCCIEAOBaHUIO (PYHKIIMH W TOCTPOCHHUIO TpadukoB. [lpoussoouvie obpammuoi GyHKyuu u
KOMRO3UYUuU yHKyuu.

IIpumepsl nCIIONIB30BAHUS IPOU3BOJHON JJI HAXOKACHUS HAWIYUIIErO PEIIECHUS B MPUKIAIHBIX
3amavyax. Bropas mponsBoHas, €e reOMETPUICCKU U PU3NIeCcKuil cMbIc. HaxoxkaeHue CKOPOCTH
U1 Tipoliecca, 3aJaHHOTro GopMyIIoil U rpaduKOM.

IlepBooOpa3nass m wuHTerpaj. llpumeHeHue ompeneneHHOTO HHTETpayia Jid HaXOXICHUS
wiomaau KpuBonuHenHoi Tpanenuu. @opmyna Heiorona—IleliOnuma. [Ipumepsl npumeHeHUs
MHTETpajia B (GU3NKE U TEOMETPHUH.

Ilpakmuueckue 3anamus.

[Ipenein mocnenoBaTeIbHOCTH.

HccnenoBanue GyHKIMH € IIOMOLIbIO IPOU3BOAHOI.

Haxoxnenne HanOoIbIIero ¥ HAMMEHBIIETO 3HAYCHUH (DYHKIINH.

YPABHEHHMA 1 HEPABEHCTBA

YpaBHeHusi U cHCTeMbl ypaBHeHMii. PanmoHanbHble, HMppalMOHANIBHBIE, IOKA3aTEIbHBIE U
TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCWIIBHOCTE ypaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHbBIE NIPHEMBI UX pelIeHUs (pa3yio’keHHe Ha MHOXHTEJIH, BBEIEHHE HOBBIX HEU3BECTHBIX,
MOJCTAaHOBKA, TpauecKuit MeTom).

HepasencrBa. PanuoHanbHble, HppalMOHAIBHBIE, I10KA3aTEIbHBIE WU MPUSOHOMEmMPUUecKue
HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX PELICHHUS.

Hcnosb3oBanue cBOMCTB M rpauKoB (PYHKIHUH NPH pelIeHHHd YPABHEHUH M HEPAaBEHCTB.
Meton unrepBanoB. M300pakeHue Ha KOOPAUHATHOM IIIOCKOCTH MHOKECTBA PEIIEHUN ypaBHEHU N
Y HEPABEHCTB C IByMs IEPEMEHHBIMHU U UX CHCTEM.

Ilpuknaouwvie 3a0auu

[IpumeHeHne MaTeMaTUYeCKUX METOAOB ISl PEIICHUs COACPKATEIbHBIX 3alad U3 Pa3InYHbIX
oOyacTell HayKH U MPaKTUKU.

WHuTepnperanys pe3ynbrara, y4eT peajbHbIX OTpaHUYEHUH.

Ilpakmuueckue 3anamus.

HppanmoHanbHble HEpaBEHCTBA U OCHOBHBIE METO/bI UX PELLEHUS.

Cucrembl palliOHaIbHBIX YPABHEHUH U OCHOBHBIE METO/IbI X PEIICHHUS.

KOMBHUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOSATHOCTEN

DJIeMEeHTbl KOMOMHATOPUKHU

OcHOBHbIE MOHATUS KOMOMHATOPUKH. 3aJauyd Ha MOJCYET YMCIIa pa3MelleHHH, MepecTaHOBOK,
couetanuil. Pemenune 3amau Ha nepebop BapuantoB. Popmyna O6mHoMa Herorona. CBoiicTBa
OMHOMMHANBHBIX K03 dunmentoB. TpeyronpHuk [Tackas.

Ilpakmuueckue 3anamus.
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Perenne KoOMOMHATOPHBIX 3a1ad.

JJieMeHTbI TeOPUH BEPOSITHOCTEH

CoObiTHEe, BEpOSTHOCTH COOBITHS, CIOXEHHE W YMHOXEHHE BeposTHocTell. [lowamue o
Hezasucumocmu coovimui. /Juckpemnas ciyyatinas 6enuduna, 3aKkom ee pacnpeoenerus. ducnosvie
Xapakmepucmuku OUCKPemHoUl CIyYatHou eauyunsl. Ilonamue o 3aKkoHe OOTbUIUX YUcel.
DJIEeMEHTBI MATEeMATHYECKOI CTATHCTHKHU

[IpencraBnenue naHHBIX (TAOIHUIIBI, AUATPAMMBI, TPAQUKH), 2eHEPAIbHASL COBOKYIHOCMb, 8b100PKA,
cpednee apupmemuyeckoe, meouana. [lonamue o 3a0avax mamemamudeckoti CmamucmuKu.
Pewenue npakmuueckux 3a0au ¢ npumeHeHuem 8epOSAMHOCMHBIX MEMOO08.

Ilpakmuueckue 3anamus.

Brrunciienue BeposSTHOCTEM.

I'EOMETPUA

IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

B3aumHOe pacnonoxkeHue IByX NPsMBIX B IpocTpaHCcTBe. [[apamiensHOCTh IPSIMON U INIOCKOCTH.
[TapamtenpsHOCTh IIOCKOCTEN. [lepreHIUKYIAPHOCTh MPSAMOUM M INIOCKOCTH. llepnenaukyisp u
HAKJIOHHAsA. YTOJ MEXAy MPSAMOU U IUIOCKOCTBIO. JIByTPaHHBIN yroil. YIoja MeX1y INIOCKOCTSIMH.
[lepneHMKyIAPHOCTD IBYX IUNIOCKOCTEH.

I'eomerpuueckue npeoOpa3oBaHUs MPOCTPAHCTBA: MApaUICNbHBIM  MEPEHOC, CHUMMETpUs
OTHOCHTEJIBHO IUIOCKOCTH.

[TapannensHoe  mpoekTUpoBaHWe. [liowadv  opmoconanvhou  npoexkyuu. V3o0paxkeHue
IIPOCTPAHCTBEHHBIX (QUTYP.

Ilpakmuueckue 3anamus.

[Ipu3Haky ¥ CBOMCTBA NapaJUIEIbHBIX U NEPIEHANKYJISIPHBIX INIOCKOCTEH.

[TapannenpHOE NPOEKTUPOBAHUE, €IO CBOMCTBA.

MHOrorpaHHUKH.

Bepmmnbl, pebpa, rpaHu MHoOrorpaHHuka. Pazeéepmixa. Mmuocoepanuvie yenvl. Buinyxivie
MHo2oepanHuku. Teopema Diinepa.

[Tpusma. [Ipsmas u naknonnasa npusma. [lpaBunbHas npusma. [lapannenenunen. Kyo0.

[Mupamuna. IlpaBunbHas nupamuzaa. YceueHHas nupamuaa. Terpasnp. Cummerpuu B KyoOe, B
napajiesnenunese, B npusme u nupamujie. CeyeHus Kyoa, Ipu3Mbl U IUPaAMUIBL.

[IpencraBienre O NMpaBWIBHBIX MHOTOIpaHHHKax (TeTpasape, KyOe, OKTasape, AOAEKa’ape M
HKOCadIpe).

Tesia ¥ MOBEPXHOCTH BpaLleHUs

Hunuuap u koHyc. YceueHHbI koHyc. OCHOBaHHE, BBICOTA, OOKOBasi IOBEPXHOCTh, 0Opa3yromias,
pa3BepTKka. OceBble CEUEHUS U CEUEHUs, TapaslieIbHble OCHOBAHUIO.

Hlap u cepa, ux ceuenus. KacarenbHast MI0CKOCTh K cdepe.

N3mepenus B reomeTpuu

O06mwem u ero u3mepenue. MarerpanbHas popmyia o0bema.

®opmynel 00beMa KyOa, MPSMOYTOJIBHOIO Mapajlielenunena, Npu3Mbl, MHIMHApPA. DPopMyJibl
o0beMa nmupaMuabl U KoHyca. PopMyJibl IUIOIMIAM TOBEPXHOCTEH MIMHpPA U KOHYyca. DopMyIibl
o0BbeMa 1apa u Iiomaau chepsol.

ITonoGue ten. OTHOIIEHUS MJIOIa/Iel TOBEPXHOCTEH U 0O0bEMOB MOT00HBIX TEJ.

Koopaunatel 1 BeKTOpBI

[IpsimoyronbHas (JekapToBa) cUCTeMa KOOPAMHAT B mpocTpaHcTBe. DopMyiia paccTOSHUS MEXITY
NBYMsI TOUKaMU. Y paBHEHUS CPEPBI, NI10CKOCMU U NPAMOU.

BexTopel. Moaynb Bektopa. PaBeHCTBO BEeKTOpoB. Cl10’k€HHE BEKTOPOB. Y MHOKEHUE BEKTOpA Ha
yucno. PasnokeHrne BEKTOpa MO HANpaBICHUSM. YTOJI MEXAy AByMs Bekrtopamu. lIpoekmus
BeKTOpa Ha ocb. KoopauHats! Bekropa. CkalsipHOE IPOU3BEIEHUE BEKTOPOB.

Hcnons30BaHne KOOPAUHAT U BEKTOPOB IPU PEIIEHUH MATEMAaTUYECKUX Y NPUKIIAIHBIX 3a/1a4.
Ilpakmuueckue 3anamus.

Bexkropel. JleiicTBHS HaJl BEKTOpamH.
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CxkansipHo€ MpOU3BE/IEHUE BEKTOPOB.

TEMATHYECKOE INIAHUPOBAHUE

[Ipu peanuzanuu copepxkanust 00IIe00pa30BaTEIbHON YUeOHON MUCHUIUIMHBI «MaTeMaTHKa
cnernuanbHocT 23.02.07. Texunueckoe 00CTy)KUBaHUE U PEMOHT JIBUTaTeJIeH, CHCTEM M arperaToB
aBTOMOOWJIEH (TeXHWYECKUH TpoQuiab) MakCUMaibHass yueOHas Harpy3ka oOOy4aromuxcs
coctaBisieT — 234 vaca. VI3 Hux aynutopHas (00s3aTenbHasi) Harpy3ka ooydaronuxcs — 234 yaca.
TemaTuveckuii UIaH

Buj yue6Hoii padoThI KosimyecTBo 4yacoB

AynutopHble 3ausaTHs. Coaep:kanue 00y4eHus.

Beenenue 2

Pa3BuTHE TOHATHS O YUCIIE 10

KopHu, creneHu u Jorapupmbl 25

[TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE 18

KomOunnaropuka 8

KoopauHaThl ¥ BEKTOPHI 16

(OCHOBBI TPUTOHOMETPUU 26

OYHKIIUH U TpaQuKH 16

[MHOTOTpaHHHUKH U KPYTJIBIC TEa 25

Hauana MaTeMaTH4ecKOro aHamm3a 22

MHTETpan u ero MpuMeHeHHe 14

(DJIEMEHTBI TEOPHH BEPOSTHOCTEH M MaTEMaTHIECKON CTAaTUCTUKU 14

YpaBHEHUS 1 HepaBeHCTBA 18

HNToro 214

BHeaynuTopHasi camocTosiTelIbHasi padoTa

[ToaroroBka BEICTYIUICHHUH 110 33laHHBIM T€MaM, JIOKJIaJI0B, pedeparos, 3cce, 20

MHIMBHYaJIFHOTO MIPOEKTA C MCIOIb30BaHNEM HH()OPMAaMOHHBIX TEXHOJIOTHH H JIp.

IIpomeskyTouHast aTTecTanus B popme DK3amena

Bcero 234

XAPAKTEPUCTUKA OCHOBHBIX BIJIOB YUYEBHOM JIESATEJIBHOCTU CTYJEHTOB
Copnepixanue XapakTepHCTHKAa OCHOBHBIX BH/OB J€fITEJILHOCTH CTY/IEHTOB (Ha YpPOBHe y4eOHBIX
o0yueHust JeicTBHii)
BBenenne O3HaKOMJICHHE C POJIbI0 MATEMAaTHKH B HAayKe, TEXHHKE, IKOHOMHKE, HH)OPMAIIHOHHBIX

TCXHOJIOTHAX U HpaKTH‘IeCKOﬁ JCATCIIBHOCTH.

AJITEBPA
PazButue noHsATUs | BeimonHeHne apupmMeTHUECKNX ACHCTBUHA HaJ YHCIaMH, COUETas yCTHBIE M MMUCHMEHHBIE
0 yucie IIPUEMBL.

Haxoxnenne mnpuOMIDKEHHBIX 3HAUYEHMH BEJIMYMH M HOTPENIHOCTEH BBIYMCICHUH
(aOCOIIOTHOM ¥ OTHOCHTEJIFHOH ); CPaBHEHHE YMCIIOBBIX BBIPAXKEHHH.

Haxoxnenne ommOoOK B IpeoOpa3oBaHUIX U BEIYUCICHUSIX (OTHOCHTCSA KO BCEM ITyHKTaM

IIPOTPaMMBI)
Kopuu, cremenn, | O3HaKOMJICHHE C NOHATHEM KOpHS N-H CTEIEHH, CBOMCTBAMM pajJUKajlOB M NpaBHIaMH
Jorapugmsl CpaBHEHUS KOpHEH.

DopMyJIMpOBaHUE ONPENEICHHUS] KOPHS U CBOWCTB KOpHEW. BrluucieHue u cpaBHEHHE
KOpHEM, BBITIOJTHEHNE IPUKUIKY 3HAUSHHSI KOPHSL.

[IpeobpazoBaHme YUCIOBBIX M OYKBEHHBIX BBIPAXKEHHH, COIEPIKAIUX PATUKAIIBL.
BreimonHenue pacyetoB 1o GopMynaM, COAEPKAINUM  paguKajbl, OCYIIECTBISS
HE0OXO0IMMBIE TTOJICTAHOBKH U TIpeoOpa3oBaHUs.

Omnpenenenne paBHOCHIBHOCTH BBIPQKEHUH C paguKkaiamu. PerneHue npparroHaTbHBIX
YpaBHEHMI.

O3HaKOMJICHHE C TTOHITHEM CTEIIEHH C IEHCTBUTEIbHBIM OKa3aTeJIEM.

HaxoxxneHue 3HaueHWA CTEMEHH, HCIONB3YS MPH HEOOXOMUMOCTH WHCTPYMEHTAIHHEIC
cpeJcTBa.

3anuceiBaHUE KOPHS N-U CTENICHH B BUJIE CTEIICHU C APOOHBIM IOKa3aTelIeM U Ha000POT.
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dopMynupoBaHUE CBOMCTB CTeneHed. BpluucieHue creneHe ¢  palMoOHAIBHBIM
IoKa3aTesieM, BHITOJTHEHNE TIPUKUIKYA 3HAYCHUS CTEIICHH, CPAaBHCHHE CTEIICHEH.
[IpeoOpa3oBaHue YNCIOBBIX M OYKBEHHBIX BBIPAKCHHUH, COASPKAIINX CTEIICHH, TPUMEHSA
CBOMCTBa. PelieHue nokasaTeabHbIX YpaBHEHUI.

O3HakoMIIeHHE ¢ IPUMEHEHHEM KOpPHEH M CTENeHeH NpH BBIYUCICHUU CPEIHUX, JEICHUU
OTpe3Ka B «30JI0TOM Ce4eHUN». PellleHne NpuKIaJHbIX 33a4 Ha CI0XKHbIE IPOLIEHTHI

[IpeobpazoBanue BeimonHenne 1mpeoOpa3oBaHMK BBIpaXKCHWH, NpPUMEHEHHE (OPMYJ, CBS3aHHBIX CO
anredpandecKux cBolicTBamMK creneHeil m jorapupmoB. OnpenenieHne 00NIaCTH MOMYCTHUMBIX 3HAUYECHHN
BBIpa)KEHUH sorapu()MUYECcKOro BelpaxeHusl. Pemenue gorapumMuyeckux ypaBHeHUH

OCHOBbBI TPUTOHOMETPUUN

OCHOBHBIE TOHATHS

W3ydenne paquaHHOTO METOJa U3MEPEHUS YIJIOB BpallleHUs U

WX CBSI3U C TpajgycHOW Mepol. l3o0paskeHne YIioB BpalleHHs Ha OKPYKHOCTH,
COOTHECEHHE BEJIIMYMHBI yIJIa C €ro pacnojioxkeHueM. PopMylIHpOBaHHE OINpeaeeHHH
TPUTOHOMETPUYECKUX (YHKIMH [UIS yIJIOB IIOBOPOTA U OCTPHIX YIJIOB NMPSAMOYTOJIEHOTO
TPEYTOIbHUKA U O0OBSICHCHHE HX B3aUMOCBSI3H

OcHOBHbIE [IpumeHeHNE OCHOBHBIX TPUTOHOMETPHUYECKHX TOXKIAECTB JUIA BBIYUCICHUS 3HAUYCHHUH
TPUTOHOMETPHYECK | TPUTOHOMETPHUYECKHX (YHKIMH IO OXHON U3 HUX

He TOkK/1eCTBa

IIpeoOpa3oBanus N3yuenne OCHOBHBIX (OPMYyNT TPUTOHOMETPHUH: (OPMYIBI CIOXKCHUS, YyIBOCHHS,
npocTedmux peoOpa30BaHMs CyMMBI TPUTOHOMETPHUUCCKHUX (DYHKIMH B TPOM3BEICHUE U IIPOU3BEICHHS
TPUTOHOMETPHYEeCK | B CyMMY U IIPUMEHEHHUE NPH BBIYUCICHUH 3HAUEHHUs] TPUTOHOMETPHUYECKOTO BEIPAXKEHUS U

HX BBIPasKCHUH

YIPOIIEHHUS €T0.
O3HaKOMJICHHE CO CBOWCTBAMH CHMMETPUH TOYEK Ha EIMHHYHOM OKPYXHOCTH H
NPUMEHEHHE UX JJIsl BbIBOJIa (OPMYJI IPUBEICHHS

IIpocreiimue Pemenne 1o  QopmMyiraM M TPUTOHOMETPHYECKOMY  KpPYry — HPOCTEUIINX
TPUIOHOMETPHYECK | TPUTOHOMETPUYECKUX YPAaBHEHUH.
ne ypaBHeHusi u | [IpuMeHeHHe o0OMMX METONOB pEIICHUs YpaBHEHWH (NpUBEJCHUE K JIMHEHHOMY,
HEPaBEeHCTBA KBaZpaTHOMY, METO/ Pa3JIOKCHUSI HAa MHOXKHTENH, 3aMEHBI IIEPEMEHHON) IPHU PEIICHUH
TPUTOHOMETPUYECKHUX YPABHEHH.
YMeHHe oTMeuaTh Ha Kpyre PeHIeHUs IPOCTEMIINX TPUTOHOMETPUIECKUX HEPABEHCTB
ApkcuHnyec, O3HaKOMJICHHE C TIOHATHEM OOpaTHBIX TPUTOHOMETPHIECCKUX (DYHKIHH.
APKKOCHHYC, W3zydenne onpeneneHnil apkCUHyCa, apKKOCHHYCa, apKTaHI'€HCa

APKTAHI'€HC YUCjIa

qucna, GopMynnpoBaHUE UX, H300paKeHNE Ha eANHUIHON OKPYXHOCTH, IPUMEHEHHUE IIPH
pELICHNH ypaBHEHUH

®YHKIIAH, X CBOMCTBA U TPA®UKH

DyHKINN. OszHakoMIeHHE C TOHATHEM IIEPEMEHHOH, MpHMEpPaMH 3aBUCHMOCTEH  MEXIY
[HonsiTue 0 | IEpEMEHHBIMU.
HeNpepbLIBHOCTH O3HakoMJIeHHEe C TMOHSATHEM Trpaduka, ONpeAeneHHe MPHHAIICKHOCTH TOYKU TpaduKy
byskuuu ¢bynkuun. Onpenenenne no Qopmyne mpocreiiieldl 3aBUCMMOCTH, BHIa €€ rpaduka.
Beipaxkenue 1o ¢popmyJie 0JIHOI epeMeHHOit Yepes Apyrue.
O3HaKOMJICHHE C OmpeAeacHreM QYHKIHH, (HOPMYIHUPOBAHUE €TO.
Haxoxnenne obiacTu onpeneneHus 1 001acT 3HaYeHNH QyHKIIH
CpoiicTBa O3HakoMJIeHHE ¢ TIpUMepamMH (PyHKIIMOHAIBHBIX 3aBUCUMOCTEH B peabHBIX Mpoleccax U3
bynkuun. CMEXKHBIX TUCLIMIIIHH.
I'padnueckan O3HakoMIIEHHE C JJOKAa3aTENbHBIMH PACCYXACHUSIMH HEKOTOPBIX
MHTepHpeTanms. CBOWMCTB NTMHEWHOW W KBaJpaTUYHOW (QYHKIUH, IPOBEICHHE HCCICNOBaHUS JIHMHEHHOH,
Ipumepbi KYCOYHO-TMHEWHOW, APOOHO-IMHEHHON H KBaJpPaTUYHON (QYHKIHUH, MOCTpOSHHWE WX
¢pynkuuonaabubix | rpadukos. [Toctpoenue u urenue rpadukos ¢pyHKuid. ViccnenoBanue GpyHKINN.
3aBHCHMOCTeI B | CocraBnenue BUJOB (QYHKIHI TI0 JTaHHOMY yCJIOBHIO, pEIIEHHE 3a7ja4 Ha SKCTPEMYM.
peabHbIX Brimonnenne npeobpasoBanuii rpaduka GyHKIUN
npoueccax "
SIBJECHUSIX
OopartHble W3ydenne moOHATHS OOpaTHOW (YHKIMH, OIpeneNieHHe BHIA W TOCTPOEHHE Tpaduka
GyHKUIMHU oOpaTHOW (YHKIIMH, HAXOXIEHHE €€ O00JacTH OmpeJeNeHus W o0JacTh 3HaYeHHH.
[Ipumenenne cBOMCTB (GYHKIWH IpH HCCICIOBAHWM YpaBHEHWH ¥ PEUICHWH 3a1ad Ha
IKCTPEMYM.
O3HaKOMJICHHUE C TOHSATHEM CI0KHOH QYHKIIMU
CreneHnsle, Beruncienye 3HaueHni QyHKIUHA 10 3HAYEHUIO apryMeHTa.
NoKa3aTeJbHbIE, OmpenenieHne MoJI0KEHHsI TOUKU Ha TpadHKe 1o ee KOOpAUHATaM U Ha000POT.
Jorapupmuueckue | Vcronbp3oBaHue cBOMCTB (PyHKIMI ISl CpaBHEHHUS 3HAYEHHH cTeneHei u jorapudmMoB.
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H
TPUTOHOMETPUYECK
e PyHKIUM.
Oo6partHbIe
TPUTOHOMETPUYECK
e PyHKIuMn

ITocTpoenue rpaduKOB CTENEHHBIX U JIOTapH(PMUUECKUX (YHKITHH.

Pemenre moka3aTesNpHBIX U JOTapu()MHUECKUX yPAaBHEHUH M HEPABEHCTB IO W3BECTHBIM
aJITOPUTMAaM.

O3HaKOMJICHHE C TIOHSATHEM HENPEpHIBHON MEPHUONUIECKON (YHKINH, (GOPMYITHPOBaHHUE
CBOICTB CHHYCa M KOCHHYCa, [IOCTPOCHUE X TPA(UKOB.

O3HaKOMJICHHE C TIOHSITHEM T'apMOHMYECKHX KOJIOaHMH M NMpUMEpaMu rapMOHHYECKUX
KoJieOaHMH JUIsl ONMCAaHMs TIPOLIECCOB B (PM3MKE M APYTHX OOJIACTSX 3HAHMS.
O3HaKOMJICHHE C TIOHATHEM pa3pbIBHOW NEPHOAWYECKON (YHKIHHU, (OPMYIHPOBAHHE
CBOICTB TaHT€HCA ¥ KOTaHTeHCa, TOCTPOEHHE UX IPadHKOB.

[Tpumenenne cBOMCTB (hyHKIUH ISl CPaBHEHUS 3HAYSHU I TPUTOHOMETPHIECKUX (DYHKIIUH,
pEILICHUS] TPUTOHOMETPUUECKHUX yPaBHEHHH.

Ilocmpoenue zpaguxos obpamuvix mpuzoHomempuieckux QYHKyui u onpeoenenue no
2paghuxam ux ceolicma.

BrimonHeHue npeodpa3oBaHus rpagKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocaexoBaTeibHOC
™

O3HaKkOMJICHHE C IIOHATHEM YHCIIOBOI IOCIENOBAaTENILHOCTH, CHOCOOAMU ee 3aJaHusd,
BBIYHCIICHUSAMH €€ YICHOB.

O3Haxomaenue ¢ noHAmuemM npedeida nocaed08amerbHOCU.

O3HaKOMJICHHE C BBIYUCICHHEM CYMMbI OECKOHEYHOrO YHCJIOBOTO psijia Ha IpuMepe
BBIUHCIICHUS] CyMMBI OCCKOHEYHO YOBIBAIOIICH T€OMETPHUUCCKOM TIPOTPECCHH.

Pemenne 3agay Ha npuMeHeHHWEe (GOPMYINIBI CyMMBI OECKOHEYHO yObIBaromien
TreOMETPUYECKOH MTPOrpeccHu

IlpousBoaHass u ee

O3HaKOMJICHHE C TIOHATHEM ITPOU3BOIHOM.

NpUMeHeHne Wzyuenune u GpopMyarpoBaHue €€ MEXaHMYECKOTO U T€OMETPHYECKOTO CMBICIIA, H3y4YeHHE
ITOpHUTMa BEIYUCIICHHUS TIPOU3BOAHON Ha MPUMEPE BHIYHCICHUS MITHOBCHHOM CKOPOCTH H
YTIIOBOTO KO3 GHUIMEHTa KacaTeIbHOM.
CocraBieHHE YpaBHEHUS KacaTeIbHOW B 00IIEM BHIE.
VYcBoenue mpamn aupdepeHIUpoBaHuS, TaOMWIBI MPOWU3BOAHBIX  3JICMEHTApHBIX
¢yakunii, npumenenue ansd auddepeHnupoBaHus (QYHKINH, COCTAaBICHHS YpaBHCHHS
KacaTeJIbHOM.
H3ydenue TeopeM O CBS3H CBOWCTB (QYHKIIUHU U MPOU3BOIHOMN, HOPMYITHUPOBKA HX.
[IpoBeaeHue ¢ MOMOIIBIO POU3BOAHOM UCCIIeAOBaHMS (DYHKITHH, 3a1aHHOHW (HOPMYJIION.
YcTaHOBIICHHE CBSA3U CBOMCTB (PYHKIIMH U MPOU3BOIHOM MO UX rpaduKam.
IIpumeneHye MpOU3BOJHON I PELICHUS 3aa4 Ha HAXO0XKICHUE
HauOOJIBIIEro, HAMMEHBIIEr0 3HaYeHHsI U Ha HaXOXKACHHE IKCTpeMyMa

IlepBooOpa3nas O3HakOMJIEHUE C TIOHITHEM MHTErpaia u nepBooOpa3HO.

H MHTErpaJ

W3ydenne mpaBuia BEIYUCICHHS IEPBOOOPA3HON U TEOPEMBI

Herorona—JIeiOnuma.

Pemenne 3a1a4y Ha cBS3b IEPBOOOPA3HOI 1 €€ IIPOU3BOIHOM, BHIYMCIICHHE IIEPBOOOPa3HON
JUISL TaHHOW (pyHKIIMH.

Pemenne 3amau Ha NMpUMEHEHWE WHTErpajia Ul BBIUYMCICHUS (U3MYECKHX BEIMYUH H
mIomaaen

YPABHEHHUSA 1 HEPABEHCTBA

YpaBHeHus "
CHCTEMBI
YpaBHeHMH
HepaBencrBa "
CHCTEMBI
HEePaBeHCTB c
ABYMSI
nepeMeHHbIMHU

O3HaKOMJICHHE C TPOCTEHIIMMH CBEICHHAMH O KOPHIX aireOpanvyecknx ypaBHEHHH,
MTOHATHUSAMH UCCIIEIOBaHHS yPAaBHEHUN M CUCTEM ypaBHEHHH.

W3yueHne Teopuu paBHOCWIBLHOCTH YpaBHEHUU U ee npumeHeHus. IloBropeHue 3anucu
peleHus CTaHIapTHRIX YPaBHEHUH, IPUEMOB Ipeo0pa30BaHus ypaBHEHUH [T CBEICHUS K
CTaHJapTHOMY ypaBHEHHIO.

Perrenne pannoHaIbHBIX, HPPAMOHAIBHBIX, TOKA3aTeIbHBIX

1 TPUTOHOMETPHUYECKUX YPaBHEHUI U CHCTEM.

Hcnonp3oBaHue cBOWCTB U TpaduKkoB (GYHKIMUA I pemieHus ypaBHeHuH. [loBropeHue
OCHOBHBIX IPUEMOB PELIEHHSI CUCTEM.

Pemenne ypaBHeHMII ¢ NpUMEHEHHEM BCeX NPHUEMOB (Pa3OKEHHMsS Ha MHOXKHTEIH,
BBE/ICHHS HOBBIX HEM3BECTHBIX, OACTAHOBKH, IPa)ueCcKOro METO/a).

Pemenne cucrem ypaBHEHHIA C TPUMEHEHHEM PA3IIMYHbIX CIIOCOOOB.

O3HaKOMJIEHHE C OOLIMMH BOIIPOCAMH PEIICHUS] HEPABEHCTB M MCIIOJIb30BAHUE CBOMCTB U
rpa¢uKoB (QyHKITHHA IpU PEIIeHNH HEPABEHCTB.

Perrennie HepaBEHCTB M CHCTEM HEPABEHCTB C MPUMEHEHUSAMH PA3IHYHBIX CIIOCOOO0B.
[IpuMeHeHne MaTeMaTHYECKMX METOJIOB ISl PEIICHHS COJEpXKATeNbHBIX 3ajad U3
pa3IMYHBIX objacTell HayKW W MPaKTUKU. MHTepmpeTnpoBaHHE pe3yNbTaTOB C yUETOM
peabHbIX OTpaHUYEHUN
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JIEMEHTHI KOMBUHATOPUKHW, TEOPMM BEPOSITHOCTEN M CTATUCTHKH

OcHOBHbIE IOHATHS
KOMOMHATOPUKH

Wzydenne mpaBuia KOMOWHATOPHUKA M IPIMEHEHHE IIPU pEIICeHUH KOMOMHATOPHBIX 3a/1a4.
Perrenne KOMOMHATOPHBIX 3a7a4 METOIOM Tiepedopa 1 1o MPaBUITy YMHOKCHHS.
O3HakoMJICHHE C T[OHATHUAMH KOMOWHATOPHKH: DPa3MEHICHUSMH, COYCTAaHHSIMH,
MIepEeCTaHOBKAMH U (POPMYJIAMH JJISI UX BHIYHCIICHUS.

OObsicHeHHe W TpUMeHeHHe (GopMyI Ul BBIYMCICHUS pa3MEIICHHH, MEepPEeCTaHOBOK U
COUeTAHUH NpH pPelIeHUH 3a1ay.

OszHakomiieHre ¢ OuHOMoM HeroTona 1 TpeyronsHukom [lackais.

Pelienne npakTHUECKHX 33J1a4 C MCIOJIb30BaHUEM HOHSTHI 1 PaBUI KOMOMHATOPUKH

DJ1eMeHThI TEOpUN

I/IsyquI/Ie KJIACCUYCCKOI'0 OIMPEACICHUA BCPOATHOCTH, CBOMCTB BEPOATHOCTU, TCOPEMBI O

BepPOsATHOCTE CYMME€ BEPOSATHOCTEH.
PaccMmoTpenne npuMepoB BEIYHUCIECHUS BeposiTHOCTEl. Pemenne
3aJ1a4 Ha BBIYHCIICHUE BEPOSITHOCTEH COOBITHI

IIpexncraBiaenue O3HaKOMJICHHE C TPEICTABICHIEM YHCIOBBIX JaHHBIX M UX XapaKTePHUCTHKAMHU.

AAHHBIX Pemenne mpakThdeckux 3amad Ha O0OpaOOTKY YHCIOBBIX [AHHBIX, BBIYHCICHUE WX

(Tadauuml, XapaKTEPUCTHUK

AUATPAMMBI,

rpadgukn)

I'EOMETPUA

Hpsimbie u | QopMynupoBKa W NpPHUBEACHUE AOKA3aTENbCTB IMPHU3HAKOB B3aMMHOIO PACIIONOKEHHS

TUIOCKOCTH B | IPAMBIX U IUIOCKOCTeH. Pacro3HaBaHHe Ha depTexax M MOJENAX PA3JIMYHBIX CIIydacB

NPOCTPAHCTBE B3aMMHOTO PACHOJIOXKEHUS NMPSAMBIX U MJIOCKOCTEH, apryMEHTHUPOBAaHUE CBOUX CYKICHUH.
@opMynUpOBaHUE  ONpPENEJIEHWH, TPU3HAKOB W CBOWCTB  NapaJUIeIbHBIX U
NEPIECHIUKYJISIPHBIX INIOCKOCTEH, ABYTPAHHBIX U JINHEHHBIX YIJIOB.
BelnosHEHUE TIOCTPOEHUS YIJIOB MEXKIY MNPSMBIMH, NPAMOM M INIOCKOCTBIO, MEXKIY
TIJIOCKOCTSAMU IO OITUCAHUIO U paCliO3HaAaBaHUC UX HA MOJCIIAX.
[IpumeHeHre NpU3HAKOB U CBOMCTB PACIIONOKEHUS MPSIMBIX U TUIOCKOCTEH NPU pEeLIeHUH
3az1ad.
W3ob0paxkeHrie Ha pPUCYHKAX W KOHCTPYHPOBAaHHE HA MOJCIAX MEPICHAUKYISIPOB H
HAKJIOHHBIX K IUIOCKOCTHU, IPSIMBIX, MAapaJlIeNIbHBIX MJIOCKOCTEH, YIJIOB MEXIY MPSIMON U
IUTOCKOCTBIO 1 000CHOBAHHE TIOCTPOCHHUS.
Pemenune 3a1ay Ha BBIYMCIIEHUE T€OMETPUUYECKUX BENWYUH. ONUCBIBAHUE PACCTOSHUS OT
TOYKH [0 IINIOCKOCTH, OT HpHMOﬁ A0 TIUIOCKOCTH, MEXKAY IIJIOCKOCTAMU, MEKIY
CKPEIIMBAIOIMMHUCS MPSIMBIMH, MEXIy IPOU3BOJILHBIMU (pUrypamMu B IPOCTPAHCTBE.
dopMmynupoBaHMEe M  JOKa3bIBAaHME OCHOBHBIX TEOpPEM O pacCTOSHUAX(TEOpeM
CyIlIeCTBOBaHUS, CBOMCTBA).
N3o0pakeHue Ha depTexax U MOJIENSIX pacCTOsIHUS 1 000CHOBaHUE
cBOMX cyxaeHuil. OnpeseneHre 1 BBIYUCICHNE PACCTOSHUH B IpocTpaHCcTBe. [Ipumenenne
(dbopMyT u TeOpeM ITAaHUMETPUH [T PELICHHS 3a1ad.
O3HakOMJIEHHE C MOHATHEM MapaJUIeIbHOTO TNPOEKTUPOBAHHUSA U €ro CBOMCTBAMH.
Dopmynuposarue meopemvi 0 NIOWAOU OPMOSOHATLHOU NPOEKYUU MHO2OY20NbHUKA.
[Ipumenenne Teopuu 1 000CHOBAHUS IOCTPOCHUH W BEIYUCIICHHN.
ApryMEHTUPOBAaHUE CBOUX CYXKIEHUH O B3aMMHOM PaCIOJIOKEHHUU MNPOCTPAHCTBEHHBIX
duryp

MHOrorpaHHUKH OnmcaHne M XapaKTePUCTHKA PA3IMYHBIX BHJOB MHOTOTPAHHUKOB, NEPEUYHCICHHE HX

9JIEMEHTOB U CBOMCTB.

N300paskeHre MHOTOTPAHHUKOB U BBITIOJHEHUE MOCTPOCHHSI HA H300PaKEHUSIX U MOCIISX
MHOTOTPaHHHUKOB.

BblunciieHue JTHHEHWHBIX 3JIEMEHTOB W YIJIOB B MPOCTPAHCTBEHHBIX KOHQHUTYPAIHUSIX,
apryMEHTUPOBAaHUE CBOUX CYKJICHUM.

XapakTepucTuka U U300paXCHHUE CCUCHUS, pA38epmKU MHO20SPAHHUKOS, BBIUNCIICHHE
mouaied NoBepXHOCTEH.

[octpoeHne mpocTedmnx cedeHuil KyOa, mpu3Mbl, nmupamuabl. [IpuMeHeHne (akTOB H
CBEJICHUH U3 MIIAHUMETPHUU.

O3HaKOMJICHHE C BHJAMH CUMMETPHUH B IPOCTPAHCTBE, (POPMYITHPOBAHUE OMPEICIICHIA H
CBOMCTB. XapaKkTepUCTHKa CHMMETPHUH TeJ BpPaLIeHUs] © MHOTOIPaHHHUKOB.

IIpumeHeHne CBOMCTB CUMMETPHUU IIPU PELICHUH 3a]1a4.
Hcnonb30Banne MPUOOPETEHHBIX 3HAHWWA JUISI  MCCIEOBaHUS
HECJIOKHBIX 3aJa4.

N300pakeHne OCHOBHBIX MHOTOTPaHHUKOB M BBIIIOJIHCHNE PUCYHKOB TI0 YCIOBHUSM 3a1a4

n  MOACIUPOBAHUA

152



Tena
TIOBEPXHOCTH
BpalleHust

O3HakoOMIICHHE C BHAMHU TeJ BpalieHus, popMyIHpOBaHUE UX OIPEACICHHH 1 CBONCTB.
@dopMyJIMPOBAHUE TEOPEM O CEYCHHUH IIapa IUIOCKOCThIO M IUIOCKOCTH, KAacaTelbHOU K
coepe.

XapakTepucTHKa ¥ H300pajkeHHE TNl BPAICHHS, UX PA3BEPTKU, CCUCHHUSI.

Perienne 3amay Ha TOCTPOCHUE CCUCHWM, BBIYHMCICHUC JJIMH, PACCTOSHUM, YIJOB,
wiomazae. [IpoBeneHre 10Ka3aTENbHBIX PACCYKICHUMN MPU PEIICHUH 3a]a4d.

[IpuMeHeHHE CBOMCTB CUMMETPUU MPH PEIICHUU 33]]ad Ha Tea BPAIICHUS, KOMOWHAIIHIO
TeI.

M300pakeHre OCHOBHBIX KPYTJIBIX TEJ U BBHIIOJHCHUE PUCYHKA 110 YCIOBHIO 3a]1a4U

HN3mepenns
reoMeTpuH

O3HaKOMJICHHE C TIOHATUSMH TUIOMAAN U 00beMa, aKCHOMaMH U CBOMCTBaMHU.

Pemenne 3agay Ha BBIYMCIEHHE IUIOIAAEH IUIOCKMX (QUIYp C NpHUMEHEHUEM
COOTBETCTBYIOMINX (popMyI T 1 (HaKTOB U3 MIaHUMETPHH. M3ydeHne TeopeM O BEIYHCICHUN
00BEMOB IPOCTPAHCTBEHHBIX TEJ, PELICHHUE 337a4 Ha NMPUMEHEHHE (HOPMyYI BBIYUCICHUSA
00beMOB. M3yuerne hopMyIt U1 BBIYUCICHHUS IIIOMAIEH TOBEPXHOCTE MHOTOTPaHHUKOB
U TeJI BPaIleHMUS.

O3HaKOMJICHHE C METOJIOM BBIUHMCIICHUS IUIOIAAN IOBEPXHOCTH cepsl. Pemenne 3anaq Ha
BBIYHCIICHHE TIOMIAAEH MOBEPXHOCTH MMPOCTPAHCTBEHHBIX TEI

Koopaunatel
BEKTOPBI

W3yueHne CKansipHOrO NPOU3BEACHHUS BEKTOPOB, BEKTOPHOI'O YpPAaBHEHUS MNPSIMONH U
miaockocTu. IlpuMeHeHMe TeOopuM NpU pPEIICHHM 3aJad Ha JEUCTBUS C BEKTOPAMH,
KOOpI[I/IHaTHLIﬁ METO, NMPUMEHCHHUC BEKTOPOB [JId BBIYUCICHUA BECJIWYUH YIJIOB H
pacCTOSIHUM.

O3HaKOMJICHHE C JJOKa3aTelIbCTBAMH TEOPEM CTEPEOMETPUH O B3aMMHOM PAaCIIOJIOKEHUH
MPSAMBIX U IJIOCKOCTEN C UCIIOIB30BAHUEM BEKTOPOB

YYEBHO-METOAMYECKOE W MATEPUAJIbHO-TEXHMYECKOE — OBECIIEYHEHUE
[MTPOI'PAMMBbI YYEBHOU JUCHUIIJIMHBI
«MATEMATHUKA: AJIEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIU3A;

I'EOMETPUS»
Peanmauml y‘IC6HOI>'I AU CIHUITIIMHBI Tpe6yeT HaJIn4us yqe6H0ro KaOMHETa MAaTEMAaTHYECKUX
AWCIUIUINH.
Obopyoosanue yuebrnozo kabunema:
MOCa/I0YHBIE MECTA M0 KOJIMYECTBY 00YUarOIMXC s 36
pabouee MeCTO IpernoaaBaTens 1
KOMIUIEKT IUIaKaToOB (CTEHAOB) A1t opopmileHHs1 KaOuHeTa 6
KOMIIJIEKT CXeM, TaOJIHUIT s IEMOHCTpaIUit: 137
I'eomerpus 11 xiacc 12
I'eomerpus 10 kmacc 14
Muororpanaukn. Tena Bpamenus 11
Crepeomerpus 9
OYHKIIUN U TpaQUKH 10
KombOunaToprka 5
TpuroHomeTpudeckue GpyHKITUH 8
TpeyronpHUKH 14
Anrebpa u Hauana aHanu3a 10 kiacc 17
MuoroyroiasHUKH ( 8 Kiace) 7
[IpaBua BEIYUCIICHHS TPOU3BOAHBIX. [Ipou3BoaHas cioxHoM (yHkimu (reom. 11 kmace) 4
Teopwust BepOSITHOCTH ¥ MaTeMaTHuecKasi CTATHCTHKA 6
MateMaTHueckue TabIuIbl I Ha4albHOM IIKOJIBI 8
Jlorapudm gncna 2
T'eomerpuueckue Gurypst 8
KOMIUICKT y4eOHO-METOANYECKOH JOKYMEHTALIUH. 1
3aganust IS IPAaKTUYECKUX M CAaMOCTOSATENBHBIX paboT, METOIMYECKHE YKa3aHHs M0 MX BBIIOJIHEHMIO 1 1

00pas3Ibl BEIIOTHEHHBIX PadoT

Y4eOHO-MeToIuuecKas InTepaTypa
Amanacau JI.C., bBymyzos B.®., Kaoomyee C.b. u dp. Maremaruka: anrebpa u Hadama 15
MaTeMmatuueckoro ananmsa. ['eomerpus. ['eomerpus (0a30BBIM M yriyOJIeHHBIH YPOBHH).
10—11 xmaccer. — M., 2011.
bawmarxoe M. .. MaremaTuka. 3a1aqHuk: y4e0. mocoOue s CTy I, yapexkaeHui cpen. npod. 15
obpazoBanusi. — M., 2014.
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Texnuueckue cpeocmea o6yueHus:
MYJIbTUMEIUATPOCKTOP 1
Hureprer 1

PEKOMEHAYEMAS JINTEPATYPA
Jns cTyAeHTOB
1. BammakoB M.W. MaTtemaruka: anre6pa v Hauaia MaTeMaTHYECKOTO aHAIN3a, TEOMETPHSL:
y4eOHUK JJIs1 CTYJEHTOB MNpo¢ecCHOHAIbHBIX O00pa30BaTENbHBIX OpraHU3alUil, OCBAUBAIOIINUX
npodeccuu u crierpansHocTH CI1O. — M.,2017
2. bammakoB M.U. Maremaruka: anrebpa 1 Hayajla MaTeMaTUYECKOr0 aHaIN3a, FTEOMETPHS:
COopHuKk 3a1a4 PO HILHOM HAMPABICHHOCTH: y4e0. TOcoOue IS CTYICHTOB MPOPECCHOHATHHBIX
00pa3oBaTeNbHBIX OpraHU3allii, OcCBauBarIIKX mpodeccuu u cneruanbHoctu CI10. — M., 2017
3. bammakoB M.M. Maremaruka: anredpa U Hayajia MaTEMaTUYECKOIO aHAIU3a, TE€OMETPUSL:
3anayHuk: y4e0. mocoOue sl CTYIEHTOB Mpo(deccHoHaNbHBIX 00pa30BaTeIbHBIX OpraHU3aIuil,
ocBanBaromux npodeccun u crernuanbaocta CI10. — M.,2017
4. bammakoB M.U. Maremaruka: anredpa v Hayajla MaTeMaTUYECKOT0 aHAIN3a, TE€OMETPHSI:
DNEeKTPOHHBIA yuel.- METOJA. KOMIUIEKC IJIsi CTYACHTOB NMPO(ECCHOHANIBHBIX 00pa30BaTENbHBIX
opraHu3zaiui, ocBanBaroux npopeccun u crenuaasuoctu CI1O0. — M.,2017
5. I'yces B.A., T'puropse C.I'., HBonrmna C.B. Maremaruka: anrebpa u Haudajia
MaTeMaTHYeCKOTO aHajH3a, TeOMEeTpUs: YYEOHHWK [UIsl CTYJEHTOB MPO(eCCHOHATBHBIX
o0pa3oBaTeNnbHbIX OpraHu3allyii, ocBanBaroux mnpodeccun u crnenuanbuoctu CI10. — M.,2017
Jns npenogaBareneit
1. 06 ob6pazoBanuu B Poccuiickoii @enepanuu: genep. 3akoH oT 29.12. 2012 Ne 273-03 (B
pen. ®enepanbabix 3aKk0HOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013 No 120-D3, ot 02.07.2013 Ne
170-@3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot
03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-
@3, ¢ u3M., BHeceHHbIMU DenepanbHbiM 3aKk0HOM 0T 04.06.2014 Ne 145-d3, B pen. Ot 03.07.2016,
c u3M. ot 19.12.2016.)
2. [Tpuxa3 MunucrtepctBa obpazoBanusi u Hayku P® ot 31 mekabps 2015 r. N 1578 "O
BHECCHWU M3MEHEHH B (peliepaibHbIi TOCYAapCTBEHHBI 00pa30BaTENbHBIA CTAaHAAPT CPEIHETO
obmiero o0pa3oBaHuWs, YTBEPKICHHBIM MpUKa3oM MHUHHCTEPCTBA OOpa3oBaHHUS U HAYKH
Poccuiickoit ®eneparuum ot 17 mast
3. 2012 r. N413"IIucemo [lenaprameHTa TOCYAapCTBEHHOH MONUTUKU B cdepe MOJrOTOBKH
pabounx kampoB u JIITO MunucrepcrBa oOpazoBanus u Hayku P®D ot 17.03.2015 Ne 06-259
«PekoMeHlalM 1O OpraHu3alMy IOJYYEHUs CPeJHEero oOIero oOpa3oBaHMs B Ipenenax
OCBOCHHSI 00pa30BaTENIbHBIX IMPOTPAMM CpeaHero mpodeccHoHanbHOro 0o0pa3oBaHus Ha 0aze
OCHOBHOTO 00mIero o0pa3oBaHMs C ydeToM TpeOoBaHMH (QenepaibHbIX TIOCYAapCTBEHHBIX
o0pa30BaTeNbHbIX CTaHAAPTOB M IMOJy4aeMol Npodeccud WIN CHEUAIbHOCTH CpPEAHETo
poeCCHOHATIBHOTO 00pa30BaHUD».
4. [TpumepHass ocHOBHas oOpa3oBareibHas MIporpamma cpeaHero ooumiero oOpa3zoBaHUS,
onoOpeHHass peuieHHEeM (elepallbHOTO yueOHO-METOIUYECKOT0 OOBEIUHEHUS M0 O00IIeMy
oOpazoBanmuto (mpoTokos oT 28 utonst 2016 r. Ne 2/16-3).
5. bammakos M.U., Lpranos II.M.MeToaundeckoe mocodue Ijis MoaAroToBku k EI'D.—M.,
2014
NHutepHeT-pecypcesl
wwwe.fcior.edu.ru (MapopMaoHHblie, TPEHUPOBOYHBIC H KOHTPOJIbHBIC MaTEPHAIbI).
www.school-collection.edu.ru (Equnas komeknuu DU poBbIX 00pa30BaTeIbHBIX PECYPCOB
http://www.math.ru/
http://allmatematika.ru/
http://free-math.ru
http://www.exponenta.ru/educat/links/l_educ.asp#0 — TIlone3Hble CCBUIKM Ha  CalThI
MaTeMaTH4ecKOoi 1 00pa3oBaTeIbHON HANPaBIEHHOCTH: Y4eOHbIe MaTepHalbl, TECTHI

ocoarwNE
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http://www.math.ru/
http://free-math.ru/
http://www.exponenta.ru/educat/links/l_educ.asp#0

7. http://www.fxyz.ru/ - MHTepakTUBHBIN CcHpaBOYHUK (GOpMYJ W CBeleHHs IO anredpe,
TPUTOHOMETPHH, TEOMETPHH, (DH3HKE.

8. http://maths.yfal.ru - CrnpaBoYHHMK COIEpXHT Marepuayll Mo Marematuke (apupmeruka,
anreOpa, reoOMeTpHsi, TPUTOHOMETPHS).

9. allmatematika.ru - OcHoBHble (GOpMyJIBI 1O anredOpe M TEOMETPUH: TOXKICCTBEHHBIC
npeoOpa3oBaHusl, MPOTPECCHH, TIPOU3BOTHASI, CTEPEOMETPHS U ITPOY.

10.  http://mathsun.ru/ — Uctopus marematuku. buorpadguu BETMKUX MaTeMaTHKOB.
DJIeKTPOHHBbIE 00pa30BaTe/IbHbIE PECYpPChHI.

1. «EnuHoe 0KHO J0CTyIa K 00pa3zoBatebHbIM pecypcam»- http://windows.edu/ru

2. «Enunas KOJIICKITHSI UPPOBBIX 00pa3oBaTeIbHBIX pecypcoB» -
http://schoolcollektion.edu/ru

3. «®DenepanbHBIi  LEHTP  WHPOPMALMOHHBIX  00pa30BaTENbHBIX  PECypcoB» -

http://fcior.edu.ru, http://eor.edu.ru
4, Maremaruka, bammakos M.U., 2015 rox, OYMK
Matremaruka, bammmakoB M.U., 2018, DnexTponHsiii popmar
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http://mathsun.ru/
http://schoolcollektion.edu/ru
http://eor.edu.ru/

