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IHOACHUTEJIBbHAA 3AIIUCKA

Pabouass mporpamma obmeoOpa3oBaTensHoil yueOHOUM muctumiuael OYJ[.04 Maremaruka
MpelHa3HaueHa Uid M3yYeHus MaTeMaTuku [ ocynapcTBEHHOM OIOPKETHOM MpodeccrOHAIbHOM
oOpasoBaTensHOM yupexaeHuu Kpacnomapckoro kpas «KpacHomapckuil TOProBO-3KOHOMHYECKHMA
komtemk» (I'BIIOY KK «KTOKy), peanu3yronuii o0pa3oBaTeabHYIO IPOrpaMMy CPEIHETO OOIIEro
o0pa3oBaHMs B Ipejeiax OCBOCHUS OCHOBHOW NPOQecCHOHAIBHOM 00pa3oBaTeIbHON MPOTpaMMBI
CIIO (OIIOIT CIIO) na 6a3e OCHOBHOTO 00IIEro OOpa30BaHUsI MPU TMOATOTOBKE CIICIIHAIUCTOB
cpeanero 3BeHa 1o crenuanbHocTd 23.02.07 TexHuueckoe o0CIyKMBaHHUE U PEMOHT JBHUTraTenei,
CHUCTEM U arperaTtoB aBTOMOOWJICH, YKpyImHEHHOH Tpynmbl cnieruanbHocTel 23.00.00 TEXHUKU U
TEXHOJIOT M HASEMHOI'O TPAHCIIOPTA, TexHu4ecKoro mpoQuis.

Pabouast mporpamma paspabdotana Ha ocHoBe TpeOoBaHuit ®PI'OC COO, mpenbsABIIEeMBIX K
CTPYKType, COACPNKAHHIO M pe3yJibTaTaM OCBOCHHS Y4YeOHOW TUCHUIUIMHBI «MareMaTuka», B
COOTBETCTBUM ¢ PekoMeHIanusMu 1Mo OpraHu3aldy MOJy4YeHUsl CpedHero odiiero oOpa3oBaHHs B
npejenax OCBOSHHsI 00pa30BaTENbHBIX MPOTPaMM CPEIHEro MpoQecCHOHAIBLHOrO 00pa3oBaHMs Ha
0a3e OCHOBHOrO OOIero oOpa3oBaHMsI C y4eToM TpeOoBaHMI (eneparbHbIX TOCYIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB M IOJIY4aeMOW CIEHHUATBHOCTH CpPEAHEro MNpodhecCHOHAIBHOTO
oOpaszoBanus (mrcbMo JlemapTaMeHTa rocyAapcTBEHHOW MOJUTHKU B cdepe MOATOTOBKH KaJpoOB U
JIIO Munobpaayku Poccum ot 17.03.2015 1. Ne06-259), ¢ yuerom IlpumepHO#l OCHOBHOI
o0pa3oBaTeNbHONM TpOrpaMMbl  CpeIHero oOmmero oOpa3oBaHUs, OJOOPEHHOM  pelieHueM
denepanbHOro y4eOHO-METOIUYECKOTO OO0bEeTUHEHUS 0 00meMy 00pa3oBaHUIO (TPOTOKON OT 28
utoHs 2016r. Ne2/16-3).

Copepxanue nmporpaMMmbl « MaTeMaTHKay HAMPABICHO HA JOCTHKEHHUE CISAYIONTUX IeJIei:

e oOecrieueHue Cc(HOPMUPOBAHHOCTH TMPEJCTABICHUA O COLMAIBHBIX, KYJIBTYPHBIX H
UCTOpUYECKHUX (DaKTOpax CTAaHOBJICHHUS MaTeMaTUKH;

e oOecnedeHrne cHOPMUPOBAHHOCTH JIOTUYECKOTO, aITOPUTMUYECKOTO M MaTeMaTH4YeCKOIo
MBIIUICHHUS,;

e oOecnedeHre cHOpMUPOBAHHOCTH YMEHHUM MPUMEHSTH MOJYUYECHHbIE 3HAHUS MPH PEUICHUU
pa3IMYHBIX 3a]1a4;

e o0OecrieueHue  CcPOPMHUPOBAHHOCTH  TPEACTABICHUH O  MareMaTHKe KaKk  YacTH
o011eueI0BeYeCKOil KyIbTYphl, YHUBEPCAILHOM SI3bIKE HaYKH, TIO3BOJISIONIEM OMUCHIBATH M U3YyYaTh
peabHbIE POLIECCH U SBJICHHS.

B mnporpammy BKIIIOUEHO cojAepXkaHHE, HalpaBlieHHOe Ha (OopMHpOBaHHE Y CTYJIEHTOB
KOMIIETCHIIMH, HeoOXoauMbIx s kKadecTtBeHHOro ocBoenus OIIOII CIIO na 6a3e OCHOBHOTIO
oOmero 0o0pa3oBaHUsI C TOJYYCHHEM CpEIHEro oO0Iero oOpa3oBaHUsI MPOTPaMMBl TOATOTOBKH
cnenranucToB cpeaHero 38eHa ([ITICC3).

B nensx 3akpernieHuss H3y4eHHOTo MaTepHaia 1 JIOTHYECKOTo €ro 3aBepIIeHHUS:

B pazuen «KopHu, cremenm u sorapudmel»y BKIIOYEHBI TeMbl: «CBolicTBa Jorapupm»,
«Jlorapudmudeckne ypaBHEHUST W HepaBeHCTBa», «lIpeoOpa3oBaHuii BBIpAKEHHUH, COJEPIKAIINX
pamgukanby, «lloka3arenpHble BBIPAKEHUS W HEPaBEHCTBa», «VIppalMoHANbHBIE YpPaBHEHUS,
«Perienue npukIagHbIX 3a/1a9»;

temMa «lIpocreiimme TpPUTrOHOMETPUYECKHE YpaBHEHMs» pasfencHa Ha: «lIpocrenmme
TPUTOHOMETPUYECKHUE YypaBHEHMs. Pemienune ypaBHeHuid sinx=a, cosx=a» u «lIpocteitmme
TPUTOHOMETPUYECKHE ypaBHEHUs. Perienne ypaBHeHUH tgx=a, ctgx=ay,;

B pazaen «OCHOBBI TPUTOHOMETPUMY BKIIFOUEHBI TEMBI «CBS3b € TpagyCHON Mepoity», «MeToabl
pElIeHUs TPUTOHOMETPUUYECKUX YPABHEHHID;

B paznen «DyHKIMH, UX CBOMCTBA U IrpadUKu» BKIIOYEHBI TeMbl: «OnpeneneHus QyHKIUW,
«uccnenoBanue Gpynkuun. MccnenoBanue GyHKIMH 1O €€ rpaduky»

B paznen «Hauana mareMaTudeckoro aHanau3ay» BKIOYeHa TeMbl: «[locimenoBarenbHOCTH U ee
cBoiicTBay, «Tabmuua mNpPOU3BOAHBIX OHIEMEHTAapHbIX (yHKUuWi», «[IpaBuna u  Qopmyisl
middepennmpoBanusy, «lIpaBuma wu  ¢Gopmbl uHTerpupoBaHus. Tabimuma HeoNpeneNeHHBIX
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uHTerpanoB. OnpeneneHHbIl HHTErpan», «BBUUCIEHHE HEONpEACIEHHOT0 W ONPEIEICHHOTO
HHTErpajiay;

B paznen «['eomerpus» BKItO4YeHbl TeMbl: «OCHOBHBIE MOHATHS», «O0BEM MHOTOIPaHHUKOBY,
«DopmyIbl 00beMa Tel BpalleHus», «lelCTBUS ¢ BEKTOPaAMI.



OBIIASI XAPAKTEPUCTHUKA YYEBHOM JUCHUILIMHBI OY]I.04 MATEMATHUKA

Marematuka sBiseTcss (yHIaMEHTaIbHOW  00mme00pa3oBaTelbHOW  JHUCHUIUIMHON €O
CIIOKHBIIUMCS yCTOWYMBBIM COJIEP’KaHUEM U OOIIMMH TPEOOBAHUSMH K TTOJITOTOBKE 00YJaIOIINXCSI.

I[Ipu ocBoenun crnenuansHocTd CIIO  TexHmueckoro mnpodmis mpodheccuoHaTLHOTO
o0pa3oBaHMsl MaTeMaTHKa U3ydaeTcs Oosee yriyOJeHHO, Kak mpoduiabHas yueOHas AMCLUIUIMHA,
yuuThIBatOU[as crenuuKy OCBAaMBAaEMOW CHEIHATbHOCTU. OTO BBIPAXKAETCS B COJEP)KaHUU
o0ydeHUs, KOJIMYECTBE YacOB, BHIICISIEMBIX HA U3YUCHHE OTACIHHBIX TEM MPOrpaMMBbI, TTyOUHE UX
OCBOEHUS CTYJEHTaMH, 00beMe U XapaKTepe MPaKTHUECKUX 3aHATUH.

OO0mue 1eny u3y4eHuss MaTEMATHKU TPATUIIMOHHO PEATH3YIOTCS B YEThIPEX HAIIPABICHUSX:

1) obmiee mpeacTaBieHUE 00 UACTX M METOJaX MAaTEMaTHKH,

2) UHTEIJIEKTYyaIbHOE PAa3BUTHE;

3) oBnazieHre HEOOXOIUMBIMU KOHKPETHBIMH 3HAHUSIMHU U YMEHUSIMU;
4) BocnUTaTENbHOE BO3/ICHCTBHE.

[Tpodunmzanus menet MaTeMaTHYeCKOro 00Opa30BaHUs OTPAXKAETCS Ha BEIOOPE MPUOPUTETOB B
opraHuzanuu  y4yeOHOW  nesTenbHOCTH  oOywaromuxcs.  Jig  TexHuyeckoro  mpoduis
npo¢eCCHOHAIBHOTO 00pa30BaHUs BBHIOOp IIE€NIeH CMeEIaeTcss B MparMaTH4ecKoM HampaBJICHHH,
MpPeIyCMAaTPUBAIOIIEM yCHIIEHHE W paCIIUpPEHHE MPUKIATHOTO XapakTepa HM3ydeHUs: MaTEeMaTHKH,
MPEUMYIIECTBEHHON OPUEHTALINY Ha aITOPUTMHUYECKUNA CTUIIb T03HABATEIBHON JAESITETbHOCTH.

W3ydenne MmaTeMaTHKH Kak MpopuiIbHOM 001eo0pa3oBaTeibHOM yueOHOW AMUCIUILINHBI,
YUYUTBIBAIOIIEH crienuduKy ocBanBaeMbIX cTyaeHTamu creruanbHocta CI1O ,00ecneunBaercs:

° BI:I60pOM PAa3JINYHBIX TOAXOA0B K BBEACHHIO OCHOBHBIX HOHHTHfI;

® (opmupoBaHMEM CHCTEMBbI y4e€OHBIX 3aJaHuii, obOecmeunBaronux dhPeKTUBHOE
OCYIICCTBJICHUC BI:I6paHHBIX HCJICBBIX YCTAHOBOK;

® 00OorameHHeM CIIeKTpa CTHIICH yu4eOHOM AEATeNbHOCTH 3a CYET COTJIACOBAHUS C BEIYIMMH
NesITeTbHOCTHBIMH XapaKTepUCTUKaMU BRIOpaHHOW Tpodeccuu.

[IpodunpHas cocraBistonmias OTpa)kaeTcss B TPeOOBaHUSX K IMOATOTOBKE OOyYaromIuxcs B
JaCTHU:

® Oo0meill cucTeMbl 3HAHWH: COJepiKaTelbHblEe IPUMEPHl HCIOJb30BAaHUS MaTEMaTHYECKUX
uael ¥ METOJIOB B MPO(ECCUOHATLHON AEATEIbHOCTH;

® yMEHHUN: pa3janyue B ypoBHE TPEOOBAHUHN K CIONKHOCTU MPUMEHSEMBIX aJITOPUTMOB;

® [IPAaKTHUYECKOTO HCIOJIb30BAaHUS TNPHOOPETCHHBIX 3HAHWNW M YMEHHWH: WHAWBUIYaTbHOTO
y4eOHOIro OmbITa B IOCTPOGHUM MAaTEMaTHYECKUX MOJEINeH, BBINOJHEHUHM MCCIE0BATENbCKUX
IIPOEKTOB.

Conepxanve y4eOHOM JIUCHUIUIMHBI pa3pabdOTaHO B COOTBETCTBUM C OCHOBHBIMU
CoZiep KaTeIbHBIMU JIMHUSAMHU 00y4eHUsI MaTeMaTHKe:

® ajreOpanyeckasl JIMHUA, BKIIOYAIOU[as CHCTEMAaTHU3alMIO CBEJACHUN O 4HWCIax; W3y4deHHE
HOBBIX M 0000IIeHHe paHee W3YyYEHHBIX orepanuii (BO3BeICHHE B CTENEHb, M3BJICUCHHE KOPHS,
Jorapu(MUpoOBaHUE, CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC U OOpaTHbIE K HUM); M3yUYE€HUE HOBBIX
BUJIOB UHUCJIOBBIX BBIPQKECHUU U (DOPMYJ; COBEPIICHCTBOBAHHE MPAKTUYECKHX HABBIKOB U
BBIUHCIUTENbHON KYJIbTYphl, PACHIMPEHHE U COBEPIICHCTBOBAaHUE alreOpanyeckoro ammapara,
cOPMUPOBAHHOTO B OCHOBHOH IIKOJIE, W €ro MNPUMEHEHHE K PEUICHHI0 MaTeMaTHYeCKHX H
MPUKJIAHBIX 3a/1a4;

® TeopeTHKO-(PYHKIMOHAIbHAS JIMHHS, BKIIOYAION[As CHCTEMATHU3AlMI0 W PACIIUPCHHE
CBEACHMIH O (PYHKIMSX, COBEpPIICHCTBOBAHHE TIpaUUeCKUX yMEHHH; 3HAKOMCTBO C OCHOBHBIMH
UIeSIMM W METOJaMHU MAaTeMaTH4YeCKOro aHaim3a B 00beMe, TO3BOJSIONIEM HCCIEeIOBATh
JJIeMEHTapHble (PYHKIMM U pellaTh MPOCTEHIINE TeoMeTpuueckue, QU3NYecKue U JApyrue
MPUKJIAIHBIC 3a/1a4H;

® JIMHUA ypaBHeHHﬁ U HCPABCHCTB, OCHOBAaHHAasA Ha IMOCTPOCHUMU W HUCCICAOBAHUU
MaTeMaTUYeCKUX MOJENIeH, MepeceKaromascs ¢ anreOpandeckod M TEeOPETHKO-(yHKIHOHATHHOU
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JUHUSMH ¥ BKJIIOYAONIas pa3BUTHE W COBEPIICHCTBOBAHME TEXHUKH  alreOpanvecKux
npeoOpa3oBaHUil Ui pelIeHUs] ypaBHEHHUH, HEPAaBEHCTB M CUCTEM; (OpPMUPOBAaHHE CIIOCOOHOCTH
CTPOUTH M HCCIIENOBATh MPOCTEHIINE MAaTeMaTHYECKUE MOETH NPH PEIICHUH NPUKIAIHBIX 3a7ad,
3a]1a4 U3 CMEXHBIX U CIIEHUAIBHBIX TUCIHILIINH;

® reoMeTpHUYecKas JMHUS, BKIIOYAIONIas HATJISAHBIC MPEACTABICHUS O MPOCTPAHCTBEHHBIX
¢durypax m mM3ydeHUE UX CBOMCTB, (OPMHPOBAHME U PA3BUTHE MPOCTPAHCTBEHHOTO BOOOpa)KeHUS,
pa3BUTHE CIOCOOOB TI'€OMETPUYECKUX H3MEPEHUI, KOOPAWHATHOTO M BEKTOPHOT'O METOAOB IS
pelIeHHs] MaTeMaTHYEeCKUX U IPUKIIAJIHBIX 33/1a4;

® croxacTHyecKas JIMHMS, OCHOBaHHas Ha pa3BUTUU KOMOHMHATOPHBIX  yYMEHHI,
MIPEJICTABICHHUI O BEPOSTHOCTHO-CTATUCTUIECKIX 3aKOHOMEPHOCTSIX OKPY KAIOIIET0 MUPA.
N3yuenne o0meoOpa3oBaTebHOW y4eOHOM AMCHUIUIMHBI «MartemaThuka» 3aBepliaeTcs
MOJIBE/ICHUEM UTOTOB B (hOpME K3aMEHA B paMKaxX IMPOMEXYTOUHOW aTTeCTaluyu O0ydyaroluXcs B
nporecce ocBoeHuss ocHoBHOUM OIIOIT CIIO ¢ momyueHueM cpemHero oOmiero oOpa3oBaHMS.
DK3aMeH 10 AUCHUIUIMHE ITPOBOJUTCA B CIICHUAJIBHO OTBECACHHOC BPCMSI.



MECTO YYEBHOU JJUCIHUILIMHBI B YYEFHOM ILVIAHE

VYuebHas nmucnumuimHa «MareMaTukay —SBISETCS Y4YEOHBIM IPEIMETOM  00s3aTelIbHON
npeameTHoi obnactu «Marematrka u nHpopmaruka»y @I'OC cpeanero oduiero oOpa3oBaHusl.

B I'BIIOY KK «KT32K», peanusyrommuii o0pa3oBaTeIbHYIO MPOrPaMMYy CpPEIHETO OOIIero
obpazoBanus B npeaenax ocsoerus OITOIT CITO na 6a3ze ocHOBHOTO 0011ero o0pa3oBaHus, yueOHas
nucnuImHa «MaTtemaTukay u3ydaercs B oOmieoOpazoBarenbHOM mukiae yueOHoro tutana OITOIT
CIIO na 6a3e ocHOBHOro oOIIero 0oOpa30BaHUS C MOJYYCHHEM CpEIHEro o0Iero oOpa3oBaHMA
(TIIICC3).

B yuebnom mmane IIIICC3 yueOnas mucruruimHa «MartemaTtrka» BXOAUT B COCTaB OOIIUX
0011e00pa30BaTeNbHBIX YUCOHBIX JUCHMIUIAH, (OPMHUPYEMBIX W3 00S3aTEbHBIX MPEIMETHBIX
obnacteit ®I'OC cpennero obuero odpazoanus, As cnenunanbHoctd CIIO TexHIMUecKoro mpoguis
po¢eCCHOHATBHOTO 00pa30BaHUS.



PE3YJIbTATBHI OCBOEHW A YYEFHOM JUCIUIIINHBI

OcBoenue comepkanuss y4eOHOW MUCHMIUIMHBI «MareMaTtnkay o0OecreunBaeT IOCTHKECHUE
00y4aroIUMUCS CIEAYIOMUX Pe3yabTATOB:

® JIMYHOCTHBLIX:
—  c(opMUPOBAaHHOCTH MPEACTABICHUI O MaTeMaTUKE KaK YHUBEPCATHLHOM SI3bIKE HAYKH, CPEIICTBE
MOJICIIMPOBAHUS SBICHUHN M MPOIECCOB, HACSIX U METOaX MAaTEMaTHUKH;
—  TIOHUMaHUeE 3HAYNMOCTH MaTeMaTUuKU TUIS Hay4YHO-TEXHHUYECKOTO mporpecca,
c(hOpPMUPOBAHHOCTh OTHOIIEHUS K MAaTEMATHKE KaK K YacTH OOIICUYEIOBEYECKOW KYIbTYpHI Yepes3
3HAKOMCTBO C UCTOPHUEN Pa3BUTHUS MATEMATUKH, BOJIIOIIUEH MAaTEMAaTUYECKUX UJICH;
—  pa3BUTHE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXEHUsS, alTOPUTMHUCCKOU
KYJIbTYPBI, KPUTUYHOCTH MBIILICHUS HAa YPOBHE, HEOOXOAMMOM ISl Oymyiied mpodeccHoHaTbHON
NEeATEILHOCTH, JIJISl IPOJIOJKEHUS 00pa30BaHuUsI U cCaMO00pa30BaHNs,
—  OBJAJCHUE MAaTEMaTUYCCKUMH 3HAHUSIMH U YMEHUSIMH, HEOOXOIUMBIMHU B TTOBCETHEBHON KU3HH,
JUISE OCBOEHUSI CMEXHBIX €CTECTBEHHO-HAYUYHBIX IUCHUIUIMH M JUCIHIUIUH MPOQEeCCHOHAIBHOTO
[UKJIA, U1 TIOJy4eHHs: oOpa3oBaHMsI B OOJACTAX, HE TPEOYIONIMX YIIIYOJICHHOW MaTeMaTHYeCKOU
IIOJITOTOBKH;
— TOTOBHOCTBH U CIIOCOOHOCTH K OOpa30BaHHIO, B TOM YHCIIE CaMOOOPa30BAHMIO, HA MPOTSIKEHUU
BCEH JKM3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO YCHEITHOU
npodeccnoHaNBEHON U OOIIECTBEHHON ACSITETFHOCTH;
—  TOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSATEIHHOM TBOPYECKOW U OTBETCTBEHHOU JEATEILHOCTH;
— TOTOBHOCTh K KOJUICKTHBHOW paboTe, COTPYJHUYECTBY CO CBEPCTHHUKAMHU B 0Opa30BaTEIbHOM,
0OIIIECTBEHHO TOJIE3HOM, YIeOHO-UCCIIeI0BATEIbCKOM, MPOSKTHON M IPYTUX BUIAX NEATCILHOCTH;
— OTHOIICHHE K TMPOPEeCCHOHATBHOW EATeTPHOCTH KaK BO3MOXKHOCTH YYacTHSl B PEIICHUU
JIUYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX MPOOJIEM;

® MeTanpeIMeTHbIX:
—  yYMEHHE CaMOCTOSITEJIbHO ONPENEIIATh LENHU ACITEIBHOCTA U COCTABIATH ILIAHBI JACSITEIBHOCTH;
CaMOCTOSITEJIBHO OCYIECTBIIATh, KOHTPOIMPOBAaTh U KOPPEKTUPOBATh ACATEIBbHOCTD; MCIOIb30BaTh
BCE BO3MOJXHBIE pECypChbl I JOCTHKEHMS IIOCTaBICHHBIX LEJIEH M pean3aluy IUIAHOB
NesTeIbHOCTH; BEIOUPATh YCHEIIHbIE CTPATETHH B PA3JINYHBIX CUTYaLHsIX;
—  YMEHHME NPOTYKTHBHO OOLIATHCSA U B3aUMOJEHCTBOBATh B IIPOLIECCE COBMECTHOM JEATENBHOCTH,
YUUTBIBATh MO3UIUH IPYTUX YUACTHUKOB JESITEIbHOCTH, 3(PPEKTUBHO pa3zpeniatb KOHPINKTHI,
—  BIIAJICHUE HABBIKAMH [M03HABATEIbHOHN, YUeOHO-HCCIEeI0BATEIbCKON M MPOSKTHON AEATENbHOCTH,
HaBbIKAMU pa3pellieHust MpoOsieM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY IIOUCKY
METOJOB pELICHUS ITPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JINYHbIX METOA0B I103HAHUS;
— TOTOBHOCTH U  CIIOCOOHOCTH K  CaMOCTOSATENBHOM  MH(OPMALMOHHO-TIO3HABATEIHHOM
NESTENbHOCTH, BKJIIOYasi YMEHHE OPHEHTHUPOBATbCA B PA3IUYHBIX HCTOYHHMKAX HH(pOpMalHuH,
KPUTUYECKH OLIEHUBaThb M HMHTEPIPETUPOBATh HWHPOPMALIMIO, TMOMYyYaeMyl0 U3 Pa3IHYHBIX
HUCTOYHUKOB;
—  BJAJCHUE S3BIKOBBIMU CPEICTBAMHU: YMEHHE SICHO, JIOTMYHO M TOYHO H3JIaraTb CBOI0 TOYKY
3pEHHs], UCIIOIb30BATh a/ICKBAaTHBIC SI3bIKOBBIE CPEIICTBA;
—  BIIQJICHUE HaBBIKAaMU TO3HABATENbHOU pe(IeKCHM KaK OCO3HAHHUS COBEPIIAEMBIX JIEHCTBUN U
MBICIIUTENIBHBIX ITPOLECCOB, UX PE3YJIbTaTOB M OCHOBAaHWM, IPAHMIl CBOECTO 3HAHMS W HE3HAHUS,
HOBBIX II03HABATEJbHBIX 33/1a4 U CPEICTB Ul UX JOCTHKCHUS;
—  LIeJeYCTPEMJICHHOCTh B TOWCKAaX W TNPHUHATUM peIIeHUl, COOOpasUTEeIbHOCTh W HHTYHLUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUN; CIOCOOHOCTh BOCIPUHUMATH KPAaCOTy M TapPMOHUIO
MUDA;

® [IpeIMeTHBIX:



— chOpMUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHKE KaK YacTH MHPOBOM KYJIbTYpbl U MeECTe
MaTEMaTHKd B COBPEMEHHOH IMBUIIM3AIMHU, CHOCO0axX OMHCAHWS SIBICHUH pealbHOTO MHpa Ha
MaTEMaTHYECKOM SI3bIKE;

— c(opMUPOBAaHHOCTH MPEJCTABICHUA O MaTEMaTUYeCKHX TMOHATHAX KaK  BaXHEUIIHMX
MAaT€MaTHUYECKUX MOZECIAX, MO3BOJIAIOLIMX OINUCHIBATH M U3y4aTh pPa3HbIE IPOLIECCHI U SBICHUSA;
IIOHUMAaHHE BO3MOKHOCTH aKCHOMAaTUYECKOI0 IIOCTPOCHUSI MATEMaTUYECKUX TEOPUH;

— BJIaJ€HHUEC MCETOJaMH JO0Ka3aTCJIbCTB MW aJI'OPUTMOB PCIICHHUA, YMCHHUC HX IIPUMCHATH,
MPOBOAUTDL NOKA3ATCIIbHBIC PACCYXKIACHUSA B XOAC PCHICHUS 3a/1a4,

— BJIaJ€HUE CTaHJApPTHBIMM IMPHUEMAMH DEIIECHHUS PALHUOHAIBHBIX U  HUPPALMOHANIBHBIX,
[IOKA3aTENIbHBIX, CTCIEHHBIX, TPUIOHOMETPUYECKUX YPAaBHEHMM M HEPABEHCTB, HUX CHUCTEM;
HCIIOIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM YHCIIE I IOMCKA IYTH PELICHUS U
WJUTFOCTPALIUK PELECHUs YPABHEHUN U HEPABEHCTB;

—  chOpMHUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHAX MAaTEMaTHYECKOrO aHallh3a U HX
CBOWCTBaX, BIAJCHUE YMEHHMEM XapaKTepH30BaTh IOBeACHUE (DYHKIUHA, HMCIONb30BaHUE
MTOJIYYEHHBIX 3HAHUH JJI OIMCAHUsS U aHAIN3a PEAIbHBIX 3aBUCUMOCTEN;

—  BIIQICHUE OCHOBHBIMHU MOHSTHUAMU O IJIOCKUX U MPOCTPAHCTBEHHBIX '€OMETPUYECKHUX (puUrypax,
UX OCHOBHBIX CBOMCTBax; c(pOPMHUPOBAHHOCTb YMEHHUS PACllO3HAaBaTh reoOMeTpuueckue (Urypsl Ha
yepTexkax, MOJICISIX U B pPealbHOM MHUPE; IPUMEHEHNE U3YUECHHBIX CBOMCTB reOMETpUYecKux (Guryp
1 GOpMYyII [T pellieHUs] TEOMETPUYECKUX 3a/1ad U 3a/1a4 C MIPAKTUYECKUM COCpKAHUEM;

— c(opMUPOBAaHHOCTH TMPEACTABICHUI O Tpoleccax U SBICHUSAX, HUMEIOIIUX BEPOSTHOCTHBIN
XapaKkTep, CTAaTUCTUYECKHX 3aKOHOMEPHOCTSAX B pEaJbHOM MHpE, OCHOBHBIX IOHITHSAX
JJIEMEHTAPHOU TEOPHUH BEPOSITHOCTEW; YMEHHMHM HAaXOAUTh U OLICHUBATh BEPOATHOCTU HACTYIUICHHUS
COOBITUH B MTPOCTEHIINX NPAKTUUYECKUX CUTYallUSX U OCHOBHBIE XapaKTEPUCTHKHU CIIy4dalHbBIX
BEJINYUH;

- BJIQJICHUE HABBIKAMHU HCIOJB30BaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM IMPU PELIECHUH

3ama4  (TEXHOJOTUYECKHH (TeXHUYECKHi) mMpoduab OpPHEHTHPOBAH Ha IPOU3BOJICTBEHHYIO,
MHXKEHEPHYI0 U HHPOPMAIMOHHYIO cephl AeITeTbHOCTH )

IIpenmeTHbIe pe3yJbTaThl OCBOCHHS Y4eOHOW IMCUMIUIMHBI «MaTeMaTHKa» YTOYHSAIOTCS B pabOYMX MpOrpamMMax Ha OCHOBE
[IpumepHoii OocHOBHOW 00pa30BaTENFHON MPOrpaMMBI cpenHero oO0Imero o0pa3oBaHUs C ydeToM Npodwis NpodecCHOHATBHOTO
oGpa3zoBanusi, ocBanBaemoii npodeccun ITITKPC nnu cnenuansHoct [TTIICC3S.
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COJIEP)KAHUE YYEBHOM JUCITATIINHBI

BBenenune
MaremMaTHKa B HayKe, TEXHUKE, SKOHOMHUKE, HHPOPMAITMOHHBIX TEXHOJOTHIX U MPAKTUYECKON
nesitensbHOCTH. Llenu u 3amaun n3ydeHus MareMaTtuku npu ocBoeHuu npodeccuu CIIO.

AJITEBPA

Pa3zBurue moHsaTuss 0 umcie. llensle U panvoHalbHBIE 4yKCia. [[eCTBUTENbHBIE YHUCIA.
Ipubnusicennvie sviuucnenus. Komniexcuoie uucua.

IIpakTHYecKkHe 3aHATHSA:

IIpakTuyeckoe 3ansitue Nel Apudmernmueckue IelCTBUS HaA 4HcIaMd. HaxoxaeHue
MPUOTMKEHHBIX 3HAYCHUH BETUYHH.

IIpakTnyeckoe 3ansaiTMe Ne 2 CpaBHEHHME YHCIOBBIX BblpakeHHH. HaxoxaeHue
MOTPEUIHOCTEN BBIYUCICHHH (a0COIIOTHON U OTHOCUTEIBHOM).

KOPHWU, CTEIIEHU U JIOTAPUDPMBI.

Kopuu u cremenu. KopHu HaTypaJlbHOM CTENEHUW M3 4YMCIIa U UX CBOMcTBa. CTENeHH ¢
palMOHANBHBIMM TIOKa3aTelIAMH, UX CBOMcTBAa. CTeneHW C JACUCTBUTEIBHBIMH MOKa3aTEISIMU.
Cesoticmea cmenenu ¢ 0elicmeumenbHblM NoKa3ameiem.

Jlorapupm. Jlorapugm umcaa. CpoiictBa sorapudmM. OCHOBHOE JIOrapH(PpMHUECKOE
ToXxaecTBO. Jlecarnunble W HartypanbHble Jorapudmel. [IpaBuna neWicTBuii ¢ JorapudMamm.
ITepexox k HOBOMY OCHOBaHHIO. JlorapudmMuyeckie ypaBHEHHs 1 HEpaBEHCTRA.

IIpeoOpa3oBanue ajaredopamyeckux BbIpaxkeHuil. IIpeoOpa3oBaHue parMOHAIBHBIX,
UppaIllMOHAIILHBIX, CTEIIEHHBIX, TOKA3aTEIbHBIX U JIOTApUMUIECKUX BhIpaxkeHuid. [IpeobpazoBanuit
BBIDOKEHUMH,  coaepkamux  pagukanbl.  [lokasaTenbHble  BBIDAKEHHWS W HEPABEHCTBA.
UppaumnonanbHble ypaBHeHHs. PerieHne NpukiIaiHbIX 3a4ay.

IIpakTuyeckue 3aHATHS:

IpakTuyeckoe 3anaTHe Ne 3. Penienre npukiaiHbIX 3aa4, COAEepPKAIINX CTEIICHHU.

IIpakTuyeckoe 3ansaTue Ne 4. [lepexoq oT 0JHOr0 OCHOBaHUA K APYTrOMYy.

IIpakTuuyeckoe 3ansitue Ne 5. JleiictBus Han sorapupmamu. JlorapudgmupoBanue u
MTOTEHIMPOBAHUE.

IIpakTnueckoe 3anaTHe Ne 6. PemeHne uppanoHaibHbIX, 10KAa3aTEIbHBIX,
Jorapu(GMUUECKUX YpaBHEHUI.

OCHOBbBI TPUTOHOMETPUH

OcHoBHble nmoHATHSA. Paguannas mepa yria, cBA3b C IpaaycHON Mepoi. BpamjarenpHoe
nerkeHne. CHHYC, KOCHHYC, TAHT€HC U KOTAHT€HC YUCIIA.

OcHOBHBIC TPUTOHOMeTPHYECKHE TokAecTBA. DopMybl puBeAcHUs. DOPMYIIbI CII0KEHHUS.
®opmyisl ynBoeHus. Popmyivl NOLOBUHHO0 Y2Id.

IIpeoGpa3oBanus mNpocTeiilIMX TPUTOHOMeTPUYEeCKMX BbIpa:keHmii. IIpeoOpasoBanue
CYMMBI TPUTOHOMETPUYECKUX (YHKLMH B NMPOMU3BEIEHHE U IPOM3BEACHUS B CyMMY. Buipaosicenue
MpUSOHOMEMPUYECKUX PYHKYUIL Yepe3 MaH2eHC NON0BUHHO20 ap2yMeHmA.

Tpuronomerpuuyeckue ypaBHeHHMsi M HepaBeHCTBa. [IpocTeiiline TPUTOHOMETPUUYECKHUE
ypaBHEHHs: sih X = a, cos X = a, tg X = a, ctg x = a. [lpocmeiiwue mpucoHomempuyecxue
Hepagéencmea. MeTopl pelleHUsl TPUTOHOMETPUYECKUX YPABHEHHUN.

OOpaTHbIe TPUTOHOMETPUYEeCKHEe (PYHKIMH. APKCUHYC, apKKOCHHYC, apKTaHT'€HC.

IIpakTuyeckue 3aHATHS:

IIpakTnyeckoe 3anaTHe NelS. OCHOBHBIE TpPUrOHOMETpUUYECKHE TOXAecTBA. Dopmyisl
CJIO’KECHHS, yIBOCHUS.

IIpakTnyeckoe 3ansaTHeNel6.IIpeoOpazoBaHne CyMMBI TPUTOHOMETPHUYECKHX (YHKIHMHA B
MPOM3BEICHNUE, U 0OpPATHO.

IIpakTnueckoe 3ansaTue Nel7. IIpocrelinie TPUroHOMETPUUECKHE YPAaBHEHNS U HEPABEHCTBA.
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®YHKINU, X CBOMCTBA U TPA®UKH

@®yukuun. Onpenenerns GyHkimu. O61acTh oNpeieICHUs  MHOXKECTBO 3HAUCHU; TpaduK
¢byHKIMHU, mocTpoeHue rpadukoB GYHKINHN, 3a1aHHBIX PA3JIYHBIMHA CLIOCOOAMH.

CroiictBa ¢pynkuuu. Uccnenopanue dynkimu. UccnenoBanue QyHkImu mo ee rpaduky.
MOHOTOHHOCTb, YE€THOCTh, HEYETHOCTh, OTPAHMYEHHOCTb, MEPUOIUYHOCTh. [IpoMexyTKu
BO3pacTaHus U yObIBaHMsI, HAUOOJIbIIIee M HAaMMEHbIIee 3HaYEHUS, TOUKU SKcTpemyMa. ['padudeckas
unTepnpetanus. [Ipumepsl QyHKIIMOHAIBHBIX 3aBHCHMOCTEH B PEAbHBIX MPOIECCaX W SBICHUSIX.
Apudmernueckue omnepanuu Haa QyHkiusaMmu. CrnoxHas (QyHkus (kommosunwus). [lowsmue o
HenpepvleHOCU YHKYUU.

Oobpatnble Qpynkuuun. Obnacmv onpedeieHus u obaacms 3HaA4eHull 0Opamuou @yHKYuuU.
I'paghux obpamuoti pynxyuu.
CreneHHble, MOKa3aTeJbHbIE, JorapupmMuyeckue M TPHUrOHOMeTpHYeckHe (YyHKIUM.
OO0paTtHble TpuroHoMerpuyeckue pynkuuu. Onpenenenus GyHKIMNA, X CBOHCTBA U TpaUKH.
[IpeobOpazoBanust rpadukoB. IlapannenpHbli TEPEHOC, CUMMETPUS OTHOCHUTEIBHO OCEH
KOOpJIWHAT U CUMMETPHS OTHOCHUTEIBPHO Hadala KOOPAMHAT, CHMMETPHUS OTHOCUTEIBHO MPSMOM y =
X, pacTsbKEHUE M C)KaTHe BAOJIb OCeil KOOpAUHAT.
[Toka3zarenbHble, JOrapuPMHUUECKUE, TPUTOHOMETPUYECKIE YPABHEHUS U HEPABEHCMEA.
IIpakTuyeckue 3aHATHS:
IIpakTnyeckoe 3ansaTue Nel8 [IpeodpazoBanus rpaduKoB.
IIpakTuyeckoe 3ansaTue Nel9.IIpumepsl GyHKITMOHAIBHBIX 3aBUCUMOCTEH MEXTy NTepEMEHHBIMU B
CMEKHBIX JUCIUILINHAX.

HAYAJIA MATEMATHUHYECKOTI'O AHAJIM3A

MocaenoBareabHocTu. [locienoBareabHOCTH U ee cBorcTBa. CIioco0BI 3a4aHus M CBOICTBA
YHCJIOBBIX TOCHeA0BaTeNbHOCTeH. [lonamue o npedene nociedosamenvhocmu. Cywecmeoganue
npeoena MOHOMOHHOLUL 02panuyeHHol nociedogamenvHocmu. CyMMUPOBaHHE MOCIIE0BATEILHOCTEH.
BeckoneuHo yObIBaroiasi reOMeTpUYecKast IpOrpeccus U ee cyMmma.

IlpousBoanas. IlonsTe o Mpou3BOAHONW (GYHKIIHH, €€ TCOMETPUUYECKHH U (U3HUECCKUN
CMBICII. YpaBHEHUE KacaTenbHOW K Trpaduky ¢yHkuuu. I[Ipou3BomHBIE CyMMBI, pPa3HOCTH,
MPOU3BEACHUA, dYacTHOTro. IIpom3BOAHBIE OCHOBHBIX JJIEMEHTapHbIX (QyHkIuid. Tabiuna
IPOU3BOJIHBIX 3JIeMEHTapHbIX (yHKIMHA. [IprMeHeHre npou3BOIHON K MCCIEAOBAaHUIO (DYHKIMHA U
MOCTPOCHUIO TpadukoB. [Ipoussoouvie obopamnou Gynkyuu u xomnosuyuu @ynkyuu. I[IpumMeps
WCIIONBb30BAaHUS TPOM3BOJHON JUISl HAXOXKJIEHUS HAWIYYILETO PELICHUs B MPUKIAAHBIX 3a/1ayax.
Bropas mpousBoanas, ee reomeTpuieckuid W (pusnueckwii cMmbici. HaxokaeHue CKOpocTH yis
nporiecca, 3alaHHOro (OpMyYJION U rpauKoM.

IpakTnyeckue 3aHATHS

IIpakTnyeckoe  3ansitue  Ne  23.0IpaBuna  auddepeHunpoBaHUs. DopmyIsl
mudepeHmpoBaHus.

IIpakTnyeckoe 3ansTueNe24. [IpuMeHeHHe MPOM3BOAHOM K HCCIENOBaHUIO (DYHKIMHA U
MTOCTPOCHUIO TPa(UKOB.

IIpakTuyeckoe 3ansaTue Ne25. VccnenoBanue QyHKIMH ¢ TOMOIIHIO TPOU3BOIHOM.

IlepBooOpa3Hasi u mHTerpaJ. Tadnuia HeonpeneaeHHBIX HHTErpasioB. [IpaBuiia u Gopmyibl
uHTerpupoBanus. OnpeneneHHbli  uHTerpan. @®opmyna Heiorona-JleiOnuia. Ilpumenenue
ONPENEICHHOr0 MHTErpajiga sl HaxOKJICHHs IUIOINAJM KPHUBOJMHEWHOM Tpamnenuu. BerumcieHue
HEOIPEICIEHHOT0 ¥ OMNpEeJIelIeHHOro MHTerpana. [Ipumepsl MpuUMEHEHUsT MHTerpajia B (hU3MKe U
TE€OMETPHUH.

IIpakTHYeckHe 3aHATHA:

IIpakTuyeckoe 3anaTue Ne26. [TepsooOpasnas. MaTerpan.

IIpakTnyeckoe 3ansitue Ne27. [IpumeHeHue WHTerpaja K BBIYHCICHHIO (PHU3UUECKUX

BEJINYWH U IJIOMIAEH.

12



YPABHEHUA U HEPABEHCTBA

YpaBHeHUs] U cHCTeMbl ypaBHeHUil. PannoHanbHble, MppalMOHaIbHBIC, I1I0KA3aTEIbHbIE U
TPUTOHOMETPUYECKHE YPAaBHEHHUS M CHCTEMBbl. PaBHOCWIIBHOCTb ypaBHEHHWI, HEPABEHCTB, CHCTEM.
OcCHOBHbBIE TIPUEMBI MX pElIeHUs (Pa3IoKEHHE Ha MHOXKUTEIH, BBEJICHHE HOBBIX HEM3BECTHBIX,
MOACTAaHOBKA, TpapuecKuil METO).

HepasencrBa. PannonanbHble, MppaloOHaIbHbIE, IOKA3aTEIbHBIE U MpuUcoOHOMempuyecKue
HepaBeHCTBA. OCHOBHBIE IPUEMBI MX PEIIECHUS.

Hcnosb3oBanue CBOMCTB ¥ rpa¢uKoB (PYHKIUI NPU pelIeHUH YPABHEHUH U HEPABEHCTB.
Merona uaTepBasioB. M300paxkeHne Ha KOOPAUMHATHON TJIOCKOCTH MHOXKECTBA PEIICHUN YpaBHEHUN U
HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM.

IIpuknagueie  3aga4yu. IIpuMeHeHme  MareMaTH4EeCKMX  METOAOB I PELICHHS
COJIep KaTeNbHBIX 3a/a4 U3 PAa3NUYHBbIX 0o0JacTeil HayKu M MpakTHKH. VIHTeprperanus pe3ysbTara,
y4eT PEAIbHBIX OTPAHUYECHUM.

IIpakTHYeckue 3aHATHSA
IIpakTuyeckoe 3ansaTue Ne29. Kopuu ypaBHeHuid. PaBHOCHIIBHOCTh YpaBHEHUI.

IIpakTnueckoe 3aHaTHeNe30 lcrnonb3oBanue CcBOWCTB M TpaduKOB (YHKIHMHA A pEIICHHS
YpPaBHEHU U HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEMN

DJjieMeHThl KOMOMHATOPUKHU. OCHOBHBIE TOHATHS KOMOMHATOPHKHU. 3ajadyd Ha TOJCYET
YyuCiia pa3MelieHUH, epecTaHOBOK, coueTannii. Pemenue 3amay Ha nmepebop BapuanToB. Dopmyna
6unoma Hriotona. ColicTBa OMHOMUHAIBHBIX KO3 uiento. Tpeyroapauk [Tackans.

IIpakTuyeckue 3aHATHS:

IIpakTnyeckoe 3ansitue Ne 10. [IpaBuia KOMOMHATOPUKHY.

IIpakTuyeckoe 3ansitue Ne 11. Pemenne komOMHATOPHBIX 3a1a4. Pa3menienus, coueTanus u
MePECTaHOBKH.

IIpakTnueckoe 3ausitue Nel2.bunom Hrerotona u TtpeyronsHuk Ilackams. IlpuknagHbie
3a/1auu.

DJjieMeHThl Teopuu BeposiTHocTell. CoObITHE, BEPOSATHOCTH COOBITHS, CIOXKECHHE U
YMHOXXEHUE BeposTHOcTeH. [lomamue o Hezagucumocmu codovimuil. J{UCKpemHas Cry4yanuHast
geUdUHA, 3aKOH ee pacnpedenerus. Hucnoevle xapakmepucmuky OUCKPEmHOU CIYYAUHOU 8eTUYUHDL.
Ilonamue o 3axone 6onbWIUX YUCE.

DJieMeHThI MaTeMaTH4ecKoii ctaTucTUKU. [IpeacraBnenue naHHbIX (TaONUIIbI, TUATPAMMBL,
rpadukn). I enepanvhas cO8OKYNHOCMb, 8b1OOPKA, cpednee apudmemuyeckoe, meouana. [lonamue o
3a0ayax mamemamuyeckou cmamucmuxu. Pewenue npakmuueckux 3aday ¢ npumeHeHuem
8EPOAMHOCMHBIX MEMOOO08.

IIpakTuyeckue 3aHATHS:

IIpakTyeckoe 3ansaTue Ne28. Briuncienue BeposiTHocTel. [IpencraBienne YMCI0OBBIX TaHHBIX.
[Ipuknagueie 3axa4un.

I'EOMETPUA

IIpsiMble M NJIOCKOCTH B NPOCTPaHCTBe. B3auMHOE pacrmojoKeHUE [ABYX IPSMBIX B
npoctpanctBe. [lapayuienbHOCT,  OpsIMOM M TUIOCKOCTU.  [lapamienbHOCTh  MIIOCKOCTEH.
[lepneHUKyYIAPHOCTD IPSIMOU U INIOCKOCTH. [lepneHauKysip 1 HaKJIIOHHAsA. YTOJI MEXKIY MPSMOHN U
IJIOCKOCTBIO. JIByrpaHHBIM yroj. YTroil MeXAy IUIOCKOCTSIMU. llepneHauKyIsipHOCTh NIBYX
iockocteil. ['eomerpuueckre nmpeoOpa3oBaHus MPOCTPAHCTBA: MAPAIICIBbHBINA TEPEHOC, CUMMETPHS
OTHOCHUTENBHO IockocTu. [lapamiensHoe mpoektupoBaHue. [110wadb opmo2oHANbHOU NPOeKyul.
N300paskeHre MpOCTPaHCTBEHHBIX (pUTyp.

IIpakTuyeckue 3aHATHS
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IMpakTnyeckoesanaTueNe7. [IpuzHakyu B3aMMHOTO PaCIONOKEHUS MPAMBIX, IPIMOUA 1
IJIOCKOCTBIO.

IIpakTuyeckoe 3ansaTue Ne 8. Teopema o Tpex nepneHIUKYJIApax.

IIpakTnyeckoe 3ausaTue Ne 9. PaccrossHue Mexxay MpOU3BOILHBIME (PUTYpaMu B TIPOCTPAHCTBE.

Mmuororpananku. OCHOBHBIE OHATHS. Bepinnsl, pedpa, rpaHl MHOTOTpaHHUKA. Passepmia.
Mmuozoepannvie yenol. Buinyknvie mnocoepannuku. Teopema Diinepa. 1lpusma. Ilpsimast u naxknonnas
npusma. IlpaBunbHas npusma. Ilapamnenenumnen. Ky6. I[upamupa. IlpaBunpHas nupammuna.
VYceuennas nupamuga. Terpasap. CumMerpun B KyOe, B Mapaijiesienuiesie, B Ipu3Me U Mupamuie.
Ceuenus ky0a, mpu3Mbl 1 upaMusl. IlpeacraBieHne o mpaBMIIBHBIX MHOTOTPaHHUKAX (TETpasape,
KyOe, OKTa’ape, A0JeKadIpe U HKOCadape).

Tesa m moBepxHocTH BpameHusi. [{uanmHap u koHyc. YceueHHbIi KoHyc. OcHOBaHHE,
BbICOTa, OOKOBas TIOBEPXHOCTb, OOpasyromas, pa3BepTka. OceBble CEUYEHHS U CEeUeHUs,
napaiensHeie ocHoBanuto. [lap u cepa, nx ceuenus. KacarenbHast miaockocTs K chepe.

HN3mepenuss B reomerpun. O6beM u ero msmepenne. O0beM MHOTOrpaHHUKOB. Dopmyiibl
oObema ten BparieHus. MuTterpansHast popmyna oobema. @opmyiibl o0bema Kyba, IpSIMOYTOJIbHOTO
napajuiefienunena, npusMbl, IMHApa. Dopmynsl obdbeMa nupamMuabl U KoHyca. DopMyIibl
IUTOIIAM TIOBEPXHOCTEH HMIIMHApPA U KoHyca. PopMyIibl o0beMa mmapa u miaomanu cepsl. [loqodue
Ten. OTHOIICHUSI TUTOIAIeH MTOBEPXHOCTEH U 00BEMOB IMOJOOHBIX TEJl.

IIpakTHYeckue 3aHATHSA
IIpakTuyeckoe 3ansaTue Ne2(). Paznuynbie BUibl MHOTOTpaHHUKOB. CeueHusi, pa3BepTKU
MHOT'OTPaHHHUKOB.

IpakTuyeckoe 3ansaTue Ne21. Buasl cummerpuii B mpoctpancTBe. CUMMETPHS TEJ BpaLICHUS U
MHOT'OTPaHHHUKOB.
IpakTuyeckoe 3ansaTue Ne 22. Beraucnenue miomanei 1 00beMoB.

Koopaunatel u BekTopsl. [IpsimoyronbHas (qekapToBa) cucTeMa KOOPAUHAT B POCTPAHCTBE.
dopmyiia pacCTOSIHUA MEXAY IBYMs TOUKaMH. YpaBHEHUs chepbl, niockocmu u npamou. BekTopsbl.
Monayns BekTopa. PaBeHcTBO BekTOpOB. [elicTBusa ¢ BekTopaMu. C0KEHHE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uucio. Pa3noxkeHue BEKTOpa IO HANpaBICHUSIM. YTOJI MEXAY JBYMS BEKTOPaMHU.
[Ipoeknua BekTtopa Ha ocb. KoopauHatel BekTopa. CKalIsIpHOE MPOU3BEICHHE BEKTOPOB.
Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU PEILIEHUU MAaTEMATUYECKUX U IPUKIIAIHBIX 3a1ad.

IIpakTuyeckue 3aHATHS

IIpakTnueckoe 3anaTue Ne 13./[exapToBa cuctemMa KOOpANHAT B IIPOCTPAHCTBE. Y paBHEHUE
OKPYKHOCTH, cepbl, MIOCKOCTH.

IIpakTnueckoe 3ansaTue Ne 14.Paccrosinue Mexxay Toukamu. BekTopsl.
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CRONESExSanELRES:

Tembl pedepatoB (10KIAT0B), HCCIAEA0BATEIbCKUX NIPOEKTOB

Anrebpa B urpax

Benukas treopema depma

EBknunoBa reomerpus. «Hauana» EBkinuna
Ku3Hb 1 BKIJIaJl B HAYKY U3BECTHBIX MaTEMaTUKOB
3HaMEHUTHIE 337]a4H IPEBHOCTH

30710TOE CeUeHUE

NppanuoHanbHbie yncia

Jleonapn Diinep

Marematuka B apeBHe ['pennn

Marematurka B IpeBHEN U cpeaHeBeKoBor MHanuu
MaremaTtuka B IpeBHEM U cpeaHeBeKOBOM Kutae
Maremaruka BOKpYT Hac

Marematuka JlpeBHero BaBunona

Maremaruka J[pesnero Erunra
Maremarnueckast UHAYKIUS

HeeBknunosa reomerpust

[lepunonusanus NCTOPUN MATEMATUKH

IIpocteie uncna

CummeTpust B MaTEMaTUKeE

TpaHCLEHAEHTHBIE YKCIa

®dunocodust MaTeMaTUKH

. Ywucaa Karanana

Yucia uboHayyn

. Unucno

OBapuct ["anya
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TEMATHYECKOE INTAHUPOBAHUE

[Ipu peanuzamum coaepkanusi oOmeoOpa3zoBaTenbHO  yueOHor muciumuimael OV [1.04
«Matematuka» B mpenenax ocBoenuss OITOII CIIO nHa 6a3e OCHOBHOTO 00IIero OOpa3oBaHMs C
noyueHueM cpeanero oomero oopazoanus (IIIICC3) mo cnenuanbHOCTIM TEXHHYECKOTO TTPOdHIIS

npodeccnoHaTbHOTO 00pa30BaHUS COCTABIISET:

00beM 00pa3oBaTeIbHON HArpy3Ku 00y4aromuxcs - 234 gac., BKIo4Yas MPaKTUIECKHUE 3aHATUS

60 yac.; koHCyabTaLMK — 6 Yac., 3K3aMeH — 6 yac.

TEMATUYECKUM IUIAH
s cnennaabHocTH 23.02.07 Texnuveckoe 00cy;>KUBaHHUE U PEMOHT JBUTraTeJieil, CHCTEM
U arperaToB aBTOMOOM e

HaunmenoBanue paznena ITo B3aumoneiictButo ¢ | IlpakTuueckue
IpenoaaBaTeieM 3aHATHS
Bsenenue 2
Pa3BuTue noHsATHSA 0 UKCIIe 12 4
Kophu, crenenu u jorapudmsl 28 8
[IpsiMble ¥ TJIOCKOCTH B IPOCTPAHCTBE 18 6
KomOunaropuka 12 6
KoopauHaTsl 1 BEKTOPBI 16 4
OCHOBBI TPUTOHOMETPUU 32 6
DyHKINU U TpaguKu 18 4
MHOrorpaHHMKHU M KpyIJIble TENa 26 6
Havana maremaTH4eckoro aHaiansa 24 6
WHTerpai u ero npuMeHeHue 14 4
DJIEMEHTHI TEOPUH BEPOSITHOCTEM M MAaTEMATUYECKOU 12 2
CTaTUCTUKHU
YpaBHEHHUsI U HEPABEHCTBA 20 4
Bcero 234 60
KoHcynpranmmn 6
[IpoMexxyTo4yHas aTTecTanus 6
HTroro 252 60

16




XAPAKTEPUCTUKA OCHOBHBIX BUJAOB JEATEJIBHOCTH OBYYAIOIIUXCA

Conep:xxanue 00y4eHust

XapakTepucTHKAa OCHOBHBIX BH/I0B /1eSIT€JIbHOCTH
o0yuarwmuxcst
(Ha YypOBHe YUeOHBIX el cTBUII)

BBenenue

O3HakoMJICHHE C POJIbKO MAaTEMAaTUKU B HAYKC, TCXHUKC,
9KOHOMHKE, HH(POPMAIMOHHBIX TEXHOJOTHIX W IPAKTUYECKOI
JACATCIIbHOCTH.

O3HakoMIJICHHE C IIeISIMHU U 3aJa4aMy W3y4YCHUs] MaTeMaTHKU TPH
ocBoernu npodeccuii CI10

AJITEBPA

Pa3BuTHe NOHATHS 0 YHCIE

Brinmonnenue apudMeTndeckux NEHCTBUI HAJl YUCTIaMHU, COYeTast
YCTHBIE U IUCbMEHHBIE MIPUEMBI.

Haxoxnenne npuOIMKeHHBIX 3HAYCHUH BETMYNH U
MOTPENTHOCTEH BRIUUCICHUH (a0COTIOTHON M OTHOCUTEIHHOMN );
CpPaBHEHHUE YUCIIOBBIX BBIPAKEHUM.

Haxoxnenne omuOOK B mpeoOpa3oBaHMSIX M BBIYUCICHHUSIX
(OTHOCHTCSI KO BCEM MMYHKTAM ITPOTPAMMBI).

Kopuu, crenenu,

O3HakoMJIEHWE C TIOHATHEM KOPHSA N-Ml CTENEHU, CBOMCTBAMH

Jorapugpmsl PaauKaIOB U IIpaBUJIaMU CPaBHEHUS KOPHEH.

DopMyIHpOBaHUE OMNpPEACICHUS KOPHS W CBOWMCTB KOpHE.
Briuucnenue u cpaBHEHUE KOpHEH, BBINOJHEHUE MPUKHUIKU
3HAYEHHUSI KOPHS.
[IpeoOpa3oBanne  YUCIOBBIX W  OYKBEHHBIX  BBIPAKCHHIA,
CoZIepXKaIIMX PaauKabl.
BrimosnHeHne pacueToB mo (GopmynaM, COIEpXKAIlUM paJuKabl,
OCYHIECTBIISIs1 HEOOXOUMBIE MTOJICTAHOBKHU U MpeoOpa3oBaHUsl.
OnpeneneHne paBHOCWIBHOCTH BBIPAKEHUH C  paJHUKalaMu.
Pemienue nppanmoHaabHbIX YpaBHEHHUI.
O3HakOMJIEHME C TIOHSATHEM CTENEHU C JIEHCTBUTEIBbHBIM
MIOKa3aTeJIEM.
Haxoxxnenune 3Ha4eHU CTENEHH, UCTIOIb3Ys PU HEOOXOIUMOCTH
WHCTPYMEHTAJIbHBIE CPE/ICTBA.
3anucpiBaHUEe KOPHS N-i CTENEHH B BUJE CTENEHU C JPOOHBIM
MoKaszaTeJieM U Ha00OpOT.
DopMyIMPOBAHUE CBOMCTB CTEICHEH. BbluncieHue creneHeu ¢
palMOHAIBHBIM TOKA3aTeNIeM, BBIITOJIHEHUE NPUKUIKH 3HAYEHUS
CTEIIEHU, CPAaBHEHUE CTEIICHEM.
[IpeoOpazoBanre  YHCIOBBIX W  OYKBEHHBIX  BBIPOKCHHI,
COAEpXKAIMX  CTEIEHW, NpPUMEHsSs  CBOMCTBA.  PemeHwne
MIOKa3aTeJIbHBIX YPaBHEHUI.
O3HakoMjieHME € TPUMEHEHHEM KOpHEH U CTENeHed Mpu
BBIYNMCIICHUM CPEIHMX, JIEJICHUU OTPE3Ka B «30JIOTOM CEUEHUN».
Pemenne npukiaaHbIX 3a/1a4 HA CI0KHBIE TIPOLIEHTHI.

IIpeoOpa3oBanue BrimonHenne nmpeoOpa3oBaHuid BRIpAKEHUH, PUMEHEHUE GOpMYIT,

aJredpanveckKux CBSI3aHHBIX CO CBOMCTBaMU CTEINEHEH U JIorapu(MoB.

BbIpasKeHH I Onpenenenne obnactu JIOITyCTUMBIX 3HAYECHUU

JOTapu(PpMHUECKOTO

BBIpaKeHMs. Penenne sorapuMudeckux ypaBHEHUM.

OCHOBBI TPUTTOHOMETPUH

OcHOBHBIE IOHATUSA

| UsyueHne pagdaHHOrO MeTOf[a M3MEPEHHUs YIIIOB BPALICHAS M HX
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CBSI3U C TpaaycHOil Mepoil. M3o0paskeHHe yIioB BpallleHUs Ha
OKPY>KHOCTH, COOTHECEHHE BEJIMYMHBI yTIjia C €70 PACIOJIOKECHHEM.
DopMyIMpoBaHUE ONPEACICHUNH TPUTOHOMETPUUECKUX (DYHKITHIA
JUIs.  YIJIOB  TIOBOPOTa M OCTPBIX YIVIOB IPSIMOYTOJIBHOIO
TPEYTOJIbHUKA M O0BSICHEHHUE X B3aUMOCBSI3H.

OcHoBHbIE [IpuMeHeHrEe OCHOBHBIX TPUTOHOMETPUYECKUX TOXKAECTB JUIS
TPUITOHOMETPHYECKHE BBIYUCIICHHS 3HAUEHUH TPUTOHOMETPUUYECKUX (DYHKIMHA MO OJHOM
TOKAeCTBA U3 HHX.
IIpeoOpa3oBanus N3yyeHnne OCHOBHBIX (OpPMYyNT TPUTOHOMETPHUH:  (HOpMyIIBI
NpocTeHIIuX CJI0KEHUS, YABOCHMUS, npeoOpazoBaHus CyMMBI
TPUTOHOMETPHYECKHX TPUTOHOMETPUUECKUX (YHKIMI B MPOU3BEIACHHUE U NIPOU3BEICHUS
BbIPasKeHH i B CyMMYy MW T[pPUMEHEHHME NIpM BBIYUCICHUU 3HAYCHHS
TPUTOHOMETPUUECKOTO BBIPAXKEHUSI U YIPOILEHHUS ETO.
O3HakoOMJIEHUE CO CBOMCTBAMHU CUMMETPHUH TOUYEK HA €IMHUYHON
OKPYKHOCTHU ¥ PUMEHEHHE UX JIJIsl BEIBOJA ()OPMYJIT IPUBEICHUSI.
IMpocreiimme Pemenne mo ¢GopmyraMm W  TPUTOHOMETPUYECKOMY  KPYTY
TPUTOHOMETPHYEeCKHe MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUH.

YPABHEHHUS U HEPAGEeHCMEaA

[IpumeHeHne OOLIMX METOJOB PELICHUs YpPaBHEHHH (NpHBEIEHHE
K

JUHEHMHOMY, KBaJIpAaTHOMY, METOJ PAa3JIOKCHHS Ha MHOXKUTEIH,
3aMEHbl IIEPEMEHHOM) IpU PpPELlIEHUH TPUTOHOMETPUUECKHUX
YpaBHEHUU.

YMeHHe oTMeuaTh Ha Kpyre PeIeHts IIPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

ApKCHHYC, apKKOCHHYC,
ApPKTAaHI'eHC YucIa

O3HakOMJICHHE C TOHSATHEM OOpATHBIX TPUTOHOMETPHYECKHUX
GyHKIHA.

N3yuenne ompenencHuil apKCHHycCa, apKKOCHMHYCa, apKTaHTEHCa
yucia, (opmynupoBaHue uX, H300paKeHHE HA CIUHUYHOUN
OKPYXHOCTH, MPUMEHEHUE MPHU PEUICHUH YPABHCHHIA.

®YHKIMU, UX CBOMCTBA U TPA®UKH

DyHKIUH.
IMousiTue o
HeNpepbIBHOCTH (PYHKIUH

O3HakoMjieHME €  TOHATUEM  IEPEMEHHOM,  IpUMEpPaMU
3aBUCHUMOCTEN MEXIY IEPEMEHHBIMH.
O3zHakoMIIeHHE c NOHATHEM  rpaduka, olpeziesieHue

NPUHAISKHOCTH TOYKM Tpaduky ¢yHkuuu. OmpepeneHue o
dbopMyne mpocTeWinedl 3aBHCHMOCTH, BHIa ee rpaduka.
Bripaxkenue no popmyiie oaHOM epeMeHHON Yepe3 IpyTrue.
O3zHakoMIieHHE ¢ ompesiesieHneM GyHKIUH, (opMyITUpOBaHUE €TO.
Haxoxnenune oOmacTu ompeneneHuss W 00JacTH  3HAYCHHI
dyHKIHU.

CaoiicTBa QpyHKIHH.
I'padpuyeckas
HHTepIpeTanms.
IIpumepsl
(GyHKUMOHAIBbHBIX
3aBHCHMMOCTEH B peajbHbIX
npoueccax U sABJICHUSIX

O3zHakoMjieHHE ¢ mpuMepaMu (YHKIMOHAIBHBIX 3aBUCUMOCTEN B
pEeaJIbHBIX MPOLIECCaX U3 CMEXHBIX TUCLHUIIINH.

O3HakoMJIEeHHE C JO0Ka3aTelIbHBIMH PACCYKIEHUSMU HEKOTOPBIX
CBOWCTB JMHEWHOW M KBaJpaTHUYHOW (YHKIUH, NpoBencHHE
WCCJICIOBAHMS JIMHEWHOW, KYCOUYHO-JIMHEWHOU, APOOHO-TUHEHHOMN
U KBaJpaTHYHOW  (yHKIHMH, MOCTpoeHHE HX  TpaduKOB.
[Toctpoenne wu wuyteHue rpadukoB ¢Gyuknmii. MccnemoBanue
dyHKIHN.

CocraBneHue BUJOB (PYHKIMHA MO JaHHOMY YCJIOBHIO, pEIICHHE
3a/1a4 Ha SKCTPEMYM.

BrinonHenne npeodbpazoBanuii rpaduka GyHKIHH.

OopartHble QyHKUMHU

Wzydyenue nouamus obpamuou gyukyuu, onpeneseHue BUIA U
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nocmpoenue 2paguxka o0pamHol @QYHKYuU, HAX0NCOeHUe ee
obnacmu onpeoenenuss u ooracmu 3HaveHuti. llpuMeHEHHE
CBOWCTB (YHKIMH TpU HCCICTOBAHUU YPAaBHEHHUH M pEIICHUH
3a1a4 Ha HJKCTpeMyM. O3HAaKOMIIEHHME C TIOHATHEM CJIOXKHOM
dyHKUIHH.

CreneHnble,
NMoKa3aTe/IbHbIe,
Jorapupmmuyeckue u
TPUTOHOMETPHYeCKHe
¢pyHkuum.
OopartHble
TPUTOHOMETPUYEeCKHUe
pyHkuun

Brruucnenue 3naueHuii GyHKIMMA 110 3HAYEHUIO apTyMEHTA.
OmnpeneneHue NOJOXKEHUS TOYKU Ha rpaduke Mo ee KOOpAHMHATAM
1 Ha00OPOT.

Hcnonp3oBanue CcBOMCTB (yHKUUI AN CpaBHEHUS 3HAYCHUMH
cTerneHen u jorapupmMoB.

[Toctpoenue rpauKoB CTENEHHBIX U JIOTapHU(PMHUUECKUX (QYHKIUHA.
Pemenne mnoka3aTeNnbHBIX W JIOTAPUPMUUYECKHX YpaBHEHUH U
HEPABEHCTB 110 U3BECTHBIM AJITOPUTMAaM.

O3HakoOMJIEHME C TIOHATHEM HENPEPBHIBHON MEPUOIUYECKOMN
¢yHkunu, QOopMyNIHpOBaHHE CBOMCTB CHHyca M KOCHHYCa,
MOCTPOEHUE UX TPadUKOB.

O3HakoMJIEeHHE C TIOHSATHEM TapMOHHMYECKHX KOJICOaHUH W
pUMepaMu FapMOHUYECKUX KOJIeOaHUH 1Ji ONMCaHUs MPOLIECCOB
B U3UKE U IPYTUX 00JacTAX 3HAHUS.

O3HakoOMJICHUE C TTOHSATHEM Pa3phIBHOM NMEPHOINYECKON (DYHKITHH,
¢opMyIHMpoBaHUE CBOICTB TaHI€HCA M KOTAHT€HCA, MMOCTPOCHHE
uX rpauKoB.

[Ipumenenne cBOWCTB (YHKIMHA A CpaBHEHHUS 3HAUYECHUH
TPUTOHOMETPUUECKUX (YHKIUHN, pEUIeHUs] TPUTOHOMETPUUYECKUX
YPaBHEHUH.

Ilocmpoenue  ecpagurxoe  obpamuwvix  MPUSLOHOMEMPUYECKUX
@yHKYull U onpedenenue no 2paguram ux c8oLcma.

BrinonHeHne npeobpa3oBaHus rpaduKkos.

HAYAJA MATEMATHYECKOT'O AHAJIM3A

ITociienoBaTe/ILHOCTH

O3HakoMJIeHHE C TOHATHEM UHUCIOBOM IOCJIEJOBATEIIbHOCTH,
crocobamu ee 3aJaHus1, BEBIYMCIICHUAMHU €€ YJIICHOB.

O3nakomnenue ¢ NOHAMUEM npeoena nocie008amenbHOCH.
O3HaKOMJICHHE C BBIYHMCICHUEM CYMMBI OECKOHEYHOI'0 YHCIOBOrO
psifa Ha MpUMeEpPE BBIYUCIECHUS CyMMBbl OECKOHEUHO YyObIBaroIei
T€OMETPUYECKOU ITPOTPECCUM.

Pemenne 3amad Ha npumeHeHue (OpMyJbl CyMMBI OECKOHEYHO
yObIBaroIIei reOMETPUUECKOI MPOTPECCHH.

IIpousBoaHnas u ee
NpUMEHeHHe

O3HaKOMJIEHUE C TIOHSITHUEM MTPOU3BOAHOM.

WUzyuenue u  ¢dopmMyIMpoBaHME €€  MEXaHHYEeCKOT0 U
FEOMETPUUECKOTO CMbICIA, HW3YYEHHE aIrOpUTMa BBIYMCICHUS
MPOU3BOJHON Ha MpPHUMEPE BBIYMCICHHUS] MTHOBEHHOW CKOPOCTU U
yIII0BOTO KO3 (puImeHTa KacareabpHOM.

CocraBieHue ypaBHEHHUs KacaTeIbHOH B 001IIeM BUE.

VYcBoenue npaBui auddepeHIInpoBaHus, TaOJUIBI TPOU3BOIHBIX
3JIEMEHTApHBIX (QYHKUIUH, nTpuMeHeHne i auddepeHupoBaHus
GyHKIHA, COCTaBICHUS ypaBHEHUS KacaTeIIbHOM.

Wzyuenue TeopeM O CBS3M CBOMCTB (DYHKLIHMH U TPOHU3BOTHOMH,
dbopmynupoBka wux IlpoBeneHre ¢ TOMOIIBIO TPOU3BOIHOM
uccienoBanus PyHKINH, 3aJaHHOU (HOPMYITOW.

VYcraHoBIEHNE CBA3U CBOMCTB (DYHKIMM M TMPOM3BOJHON MO WX
rpadukam.

[TpuMeHeHHe MPOW3BOIHON NSl peuieHHs 3a7ady Ha HaXOXJICHHE
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HaI/I6OJ'H>H_I€I‘O, HaAauMMCHBIICIO 3HAYEHUA W Ha HaXO0XICHHUC
IKCTpEMyMa.

IlepBooGpa3nas u
HHTerpaJj

O3HakoMJICHHE C TIOHATHEM HHTErpalia 1 nepBooOpa3Hoi.
W3yuenne mpaBujia BBIYHCICHHUS TIEPBOOOPA3HOM M TEOPEMBI
Hrrotona-JleliOuuma.

Pemenue 3amau Ha CBS3b MEpBOOOpPA3HOM M €€ MPOM3BOIHOM,
BBIYHMCIICHHE NIEPBOOOPA3HOM I TAaHHOM (DYHKITHH.

Pemenne 3amay Ha NOpUMEHEHHE HHTErpajga JUisl BBIYMCICHUS
(bU3HYECKUX BEIMYMH U TUIONIA/ICH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHUs M CHCTEMBI
YPaBHEHHUI.
HepaBencrBa u cucreMbl
HEPaBeHCTB C ABYMH
nepeMeHHbIMH

O3HakoMJIEHME C€ TNPOCTEUIIMMHU  CBEJIEHUSIMU O  KOPHAX
anreOpanyeckuxX  ypaBHEHHMH,  IMOHATHSAMU  HCCIEIOBaHMS
YPAaBHEHUHN U CUCTEM YPABHEHUM.

H3y4yeHne TeOpUM paBHOCUIBHOCTU YPaBHEHUM U €€ IIPUMEHEHUS.
[loBTOpEHME 3amKcH peleHus] CTaHJAPTHHIX YpaBHEHUH, IPUEMOB
npeoOpa3oBaHUsl YpaBHEHUH MJIi CBEIEHUS K CTaHJApTHOMY
YPaBHEHHUIO.

Pemienne pannMoOHaJBHBIX, MPPALMOHAIBHBIX, ITOKA3aTEIbHBIX U
TPUTOHOMETPUUECKUX YPAaBHEHUI U CUCTEM.

Hcnonp3oBaHnne CBOMCTB U TpaduKOB (DYHKIMH ISl pEIICHHS
ypaBHEeHUH. [IoBTOpeHNE OCHOBHBIX IPUEMOB PEILIEHUS CUCTEM.
Pemienue ypaBHeHUI ¢ IPUMEHEHUEM BCEX MPUEMOB (Pa3IOKEHUS
HAa MHOJUTENIH, BBEIECHUS HOBBIX HEU3BECTHBIX, IOJCTAHOBKH,
rpaguIecKoro METO1a).

Pemlenne cucreM ypaBHEHMH C IIPUMEHEHUEM PA3IMYHBIX
Croco0O0B.

O3HakomJIeHHE C OOIIMMHU BOMNPOCAMHU DPELICHHS HEPaBEHCTB H
UCIOJIb30BaHUE CBOMCTB M TIpadUKOB (YHKIMA IPU peIIeHUU
HEPABEHCTB.

Penienne HepaBeHCTB M CHCTEM HEPABEHCTB C IPUMEHEHHEM
pa3IMYHBIX CIOCOOOB.

[IpumeHeHHEe  MaTeMaTH4YeCKUX  METOAOB ISl PEIUEHUs
COJepKATENbHBIX 3a7ay M3 pa3IMYHBIX oOjacTeil Hayku W
IPAakTUKU. HTEpIIpeTHpOBaHKe pe3ysIbTaTOB C YYETOM PEATbHBIX
OTpAaHUYECHUN.

3JEMEHTbI KOMBUHATOPUKHA, TEOPUM BEPOSITHOCTEN U CTATUCTHKH

OcCHOBHBIE MOHATHS
KOMOUHATOPUKH

N3yuenne mpaBmiia KOMOMHATOPUKH U MIPUMEHEHUE MPU PEIICHUN
KOMOWHATOPHBIX 3a71a4.

Pemenne KOMOMHATOPHBIX 337a4 METOAOM TIepedopa U IO
MIPaBUIy YMHOXKECHHUS.

O3HakOMJICHHE C TIOHSATUSMU KOMOWHATOPUKHU: pPa3MEIICHUSMHU,
COUETaHUSIMHM, [€pecTaHOBKaMH U  QopMmyldamMu Uil HX
BBIYHCIICHUS.

OObsicHeHHue u  nOpuMeHeHue (opMmyn  AJs  BBIYMCICHUS
Pa3MEILEeHN, IEPECTaHOBOK U COYETAHUIM NPU PEILICHUH 3a1a4.
O3znakomieHue ¢ ouaomom HeroToHa 1 TpeyronpHuKOM [lackans.
Pemienne npakThueckux 3agad ¢ HCHOJIB30BAHUEM MOHATUUA M
paBUJ KOMOMHATOPUKH.

DJIeMeHTBI TeOpUH
BEpPOSITHOCTE

N3ydeHne KIIaCCUYECKOIO OINPENEICHUSI BEPOATHOCTU, CBOWCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccMoTpenne mpuMepoB BBIYMCICHHS BEPOSITHOCTEW. PermieHne
3aJ1a4 Ha BBIYMCICHNUE BEPOSITHOCTEH COOBITHIA.

20




IIpeacraBiieHue TaHHBIX
(TabaMubl, IMATPAMMBI,

rpaduxn)

O3HakoMJIEHME C NPEJICTaBICHUEM YMCIOBBIX JaHHBIX M HX
XapaKTePUCTUKAMHU.

Pemenune npakTuueckux 3agad Ha 00pabOTKY YHCIOBBIX TaHHBIX,
BBIUNCJICHUE UX XapPAKTCPUCTUK

I'EOMETPUA

IIpsimble ¥ MII0CKOCTH B
MPOCTPAHCTBE

@opMynMpoBKa W NPUBEICHUE  JOKA3aTeIbCTB  IPU3HAKOB
B3aMMHOT'O PACIIOJIOKEHUS NPSAMBIX U IUIOCKOCTEH. Pacrio3HaBaHne
Ha 4eprexax M MOJAENSIX pPa3jiuyHbIX CIIy4aeB B3aUMHOTO
pPacIoJIOKEHUSI MPSAMBIX U IUIOCKOCTEH, apryMEHTHUPOBAHUE CBOMX
CYXJICHUU.

@opMyJIMpOBaHUE  ONPEACICHUM,  IMPU3HAKOB M CBOMCTB
MapajuleIbHbIX U NEPHEHANKYISIPHBIX IUIOCKOCTEH, IBYTPAHHBIX U
JIMHEUHBIX YIJIOB.

BrinonHeHne noCTpoeHUs yriaoB MEXAY HPSMBIMH, OPSIMOM U
MJIOCKOCTBIO, MEXAY TUIOCKOCTSMHM IO ONKMCAHHUIO M PAClO3HABaHUE
MX Ha MOJIETISX.

[IpuMeHeHHEe NPU3HAKOB M CBOWCTB pPACIHOJIOKCHUSA NPSIMBIX H
IJTIOCKOCTEH MPH PEIICHUH 3a/1ad4.

N3o00paxkeHne Ha pPHUCYHKAX M KOHCTPYMPOBAHHE HA MOJEISIX
NMEPHNEHAUKYISIPOB M  HAKJIOHHBIX K  IUIOCKOCTH, MPSMBIX,
MapajuiebHbIX TIOCKOCTEH, YITIOB MEXY MPSMOM U IIOCKOCTHIO U
000CHOBaHUE MTOCTPOCHUS.

Pemenue 3agau Ha BBIYMCICHUE TEOMETPUYECKUX BEITUYMH.
OnunceiBaHHE PacCTOAHUS OT TOYKHM JI0 IUIOCKOCTH, OT HPSIMOM 110
MJIOCKOCTH, MEXIY IIJIOCKOCTSIMU, MEXIYy CKPEHIMBAIOIIUMHUCS
MPSIMBIMU, MEX]Ty TPOU3BOJILHBIMHU (PUTYpaMU B TPOCTPAHCTBE.
dopMynHpoBaHHE U  JIOKa3bIBAHUE OCHOBHBIX TEOpPEM O
pacCTOsTHUAX (TEOpPEM CYIIIECTBOBAHMS, CBOMCTBA).

N300paxkeHne Ha YepTexkax U MOJENSIX PACCTOSIHUS U 000CHOBaHUE
cBOUX cCyxaeHui. OnpenesieHME W BBIYUCICHHUE PACCTOSIHUNA B
npoctpanctBe. [Ipumenenue Gpopmya U TeopeM IUTAHUMETPHUH IS
penieHus 3aaay.

O3HakoMJIEHHE C TMOHITHEM MapaJUIEIbHOTO MPOEKTUPOBAHUS U €TO
CBOMCTBAaMH. QDopmynuposanue  meopembi 0 niowaou
OpPMO2OHANLHOU NPOEKYUU MHO20Y20TbHUKA.

[Ipumenenne Teopum s OOOCHOBAaHUS  TOCTPOSCHUU |
BBIYMCIICHUH.

ApPryMEHTHUPOBAaHHUE CBOMX CYKJIECHHUW O B3aMMHOM DPacCHOJIOKEHUHU
IPOCTPAHCTBEHHBIX (PUTYD.

MHoOrorpaHHuKu

Onuncanne M XapakTEpPUCTHKA Pa3IMYHBIX BUJAOB MHOTOI'PaHHHKOB,
MIEPEUUCIIEHUE UX DJIEMEHTOB U CBOMCTB.

N300paxkeHne MHOTOTPAHHUKOB M BBIMOJHEHHE IMOCTPOEHHUS Ha
M300pakeHUSIX U MOJIEIISIX MHOTOI'PaHHHUKOB.

Brluucnenue TMHEHHBIX 3JIEMEHTOB M YTJIOB B IPOCTPAHCTBEHHBIX
KOH(UTYpaIusaX, apryMEHTUPOBAHUE CBOMX CY KICHHIA.
XapakTepucTuka M H300pakeHHWE  CEUYCHHs,  pa3eepmiu
MHO202PAHHUKOG, BBIYUCIICHUE IIJIOIAEH TTIOBEPXHOCTEM.
[TocTpoenne mnpocTelmmMx cedyeHud KyOa, TPHU3MBI, MHUPAMHJIBL.
[TpumeHnenue (HakToB U CBEICHUH U3 IIAHUMETPHUH.

O3HakomyieHUE C BHJAaMU CUMMETPUM B  IPOCTPAHCTBE,
dbopMyIHUpOBaHWE ONPENCICHUH ¥ CBOWCTB. XapaKTePUCTHKA
CUMMETPHH TEJ BPALLEHUs U MHOTOTPaHHUKOB.
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IIpuMeHeHne CBOMCTB CUMMETPUHM IIPH PELICHUH 3a1a4.
Hcnonb3oBaHne NpUOOPETEHHBIX 3HAHUM JUIsl HCCIEAOBAaHUS H
MOZICIIMPOBAHUsS HECIIOKHBIX 3a1a4.

N300pakeHre OCHOBHBIX MHOTOIPDAaHHMKOB M BBINOJIHEHUE
PUCYHKOB I10 YCJIOBUSAM 3a4a4.

Tena u moBepxHOCTH
BpalleHHsA

O3HakOMJIEHHE C BHUJAMU Tell BpalleHus, (HOpMyJIHpPOBAHHE HX
ONPEACIICHUN U CBOWCTB.

@opMyIMpPOBAHHE TEOPEM O CEYEHUH IIapa IUIOCKOCTBIO U
TJIOCKOCTH, KacaTenbHOM K cepe.

XapakTepucTuka U H300pa’keHUE TeJ BpalIeHHUs, UX Pa3BEpTKH,
CCUCHHS.

Pemienne 3amad Ha MOCTPOEHHUE CEUECHHWH, BBIYMCIEHUE JUIUH,
paccrosaHui, yrioB, Iwomaaeil. IlpoBeneHue oka3aTesbHBIX
paccyXJIeHHI NpY PEIICHUH 3a7a4.

IIpuMeHeHHEe CBOWCTB CHUMMETPUU IIpU PELICHUH 3aJad Ha Teja
BpallleHUs, KOMOMHALIUIO TEJ.

N300paxkeHre OCHOBHBIX KPYTJIBIX TEN U BBIMOJTHEHHE PUCYHKA TIO
YCJIOBHIO 3a/1a4H.

I/I3MepeHm[ B reoMeTpumn

O3HakOMJICHHE C TMOHSATUSMHU IUIOMAAN U O00beMa, aKCMOMaMU M
CBOMCTBAaMH.

Pemenne 3amau Ha BBIYHCICHHE IUIOMIANCH TUIOCKUX (GUTYp C
MPUMEHEHUEM  COOTBETCTBYHOIIMX Gopmynl ©  (HakToB U3
MJIAHUMETPUH.

N3yyenue TeopeM O BHIYHCIEHUU 00BEMOB IPOCTPAHCTBEHHBIX TEII,
pelieHre 3a1a4 Ha IpuMeHeHre ()OpMYJT BEIYUCIICHHS 00HEMOB.
Nzyuenne QopMyn s BBIYHCICHHS TUIOMIAACH TOBEPXHOCTEH
MHOT'OTPaHHUKOB U TE€J BPAILLECHUS.

O3HakOMJIEHHE C METOAOM BBIUMCIICHUS IUIOUIAM MOBEPXHOCTH
cepsl.

Pemienne 3amay  Ha  BBIYMCICHHE IUIOMIAAEH MOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJ

KoopanHaTthl 1 BEeKTOPHI

O3HakomJIeHME C TIOHSATHEM BekTopa. M3ydeHuwe JaeKkapTOBOM
CUCTEMBI KOOPIMHAT B INPOCTPAHCTBE, IOCTPOEHUE MO 3aJaHHBIM
KOOpJAMHATaM TOYEK M IVIOCKOCTEH, HAaX0XKACHUE KOOPANHAT TOYEK.
Haxoxxnenue ypaBHEHMH  OKPY)KHOCTH, CQepbl, IUIOCKOCTH.
BrrunciieHue pacCTOSHUN MEXIY TOUKaAMU.

N3ydyeHne CBOMCTB BEKTOPHBIX BEJIWYMH, IPAaBUJ Pa3IOKEHUs
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, IPABHI HAXOXKICHUSA
KOOpPAMHAT BEKTOpa B IPOCTPAHCTBE, IIpaBUI JEUCTBUU C
BEKTOPAaMH, 3aJaHHBIMH KOOPAUHATaAMH.

IIpuMeHeHHe TEOpUM MpPHU pELIEHWH 3a4a4 Ha JEHCTBHUS C
BEKTOPaMH.

N3ydyeHue cKaJsgpHOrO IPOU3BEIACHUS BEKTOPOB, BEKTOPHOIO
ypaBHEHUA TIPSAMOM U TIUIOCKOCTH. [IpuMeHeHue Teopun IMpu
pelIeHnN 3a/1a4d Ha JAEUCTBUS C BEKTOpPAaMH, KOOPAMHATHBIM METOJ,
IIPUMEHEHHE BEKTOPOB Ul BBIYMCIICHHS BEIMYUH YIJIOB U
PacCTOSTHUM.

O3HakOMJICHME C [IOKa3aTeNbCTBAMH TEOPEM CTEPEOMETPHH O
B3aMHOM  pacloOJOKEHUU  NOpsSIMBIX M IUIOCKOCTEH ¢
HCIIOJIb30BaHUEM

BEKTOPOB.
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YYEBHO-METOJANYECKOE H MATEPUAJIBHO-TEXHHYECKOE OBECIIEYEHHE
ITPOI'PAMMBI YYEBHOU JUCHUIIJIMHBI OY 1.03 <MATEMATHKA: AJITEBPA U
HAYAJA MATEMATHYECKOI'O AHAJIM3A; TEOMETPUS

OcBoeHne mporpamMmbl y4eOHOW IUCHMIUIMHBI «MaTeMaTHKa» OCYIIECTBIACTCS B y4eOHOM
KaOMHeTe, B KOTOPOM HMMEETCSl BO3MOXKHOCTb OOECIeYUTh OOydYaroUIMMCcs CBOOOTHBINA JOCTYH B
WuTtepHeT Bo BpeMsi y4eOHOT0 3aHATHS U IIEPHO]T BHEYUEOHOH JIESITETbHOCTH.

[Tomemenne xabuneTa yaoBieTBOpseT TpeOoBaHUAM CaHUTAPHO-3MHUIEMHOIOTUYECKIX
npaBunl U HopMatuBOB (CanlluH 2.4.2 Ne 178-02) m ocHameHO THIOBBIM O0OOPYIOBAaHHUEM,
yYKa3aHHBIM B HACTOSAIIMX TPEOOBAHUSAX, B TOM YHUCIIE CICHUATU3UPOBAHHON y4eOHOW MeOelbio U
cpencTBaMu OOYYEHHS, TOCTaTOYHBIMH JUIS BBIMOJNHEHHS TpPeOOBaHWI K YPOBHIO MOJTOTOBKH
00ydaromuxcs.

B kabunere mMeercs MyInbTHMEAWITHOE O0OpYIOBaHHUE, MOCPEICTBOM KOTOPOTO YYaCTHHKH
00pa3oBaTeNBHOrO Mpollecca MOTYT MPOCMATPHBATh BU3YalbHYI0O MH(POPMALMIO MO MaTeMaTHKE,
CO371aBaTh MPE3CHTALNH, BUICOMATEPHAIIbI, HHBIC JOKYMEHTBHI.

B cocraB y4eOHO-METOAMYECKOTO M MaTepHAIbHO-TEXHUYECKOT0 00eCHeueHHs MpOorpaMMbl
y4eOHO! ANCIMIUTNHBI «MaTeMaTHKa» BXOIAT:

MOCaJOYHBIC MCCTA IO KOJIMYCCTBY OGy‘-IaIOH_II/IXCH;
MHOTO()YHKIIHOHAIBHBIH KOMILIEKC IPETojaBaTels;
pabouee MeCTO IpenogaBaTers;

HOYTOYKH JIJIsl UH/IMBU/TyaTbHOTO MOJTb30BaHUS;

MH(POPMAIMOHHO-KOMMYHHUKATUBHBIE CPE/ICTBA;

KOMIUICKT y4eOHO-HATJISHBIX MTOCOOMH (KOMITJIEKTHI y4eOHBIX TabJHII, IJIaKaTOB, MOPTPETOB
BBLAAIOMUXCA YUCHBIX-MATCMATHUKOB U I[p),

o pa3laTouHble MaTepHaibl C AITOPUTMAMU PEIICHHs, CAMOCTOATENBFHBIMH paboTaMu,
KOHTPOJIbHBIMHU paboTaMu;

o HArJIAJHbIE TOCOOHS [0 TEOMETPHH — KOMITJIEKTHI CTEPEOMETPUIECKUX TelT;

° JTUIAKTUYECKUN MaTepuai, TEXHOJIOTHUYECKUE KapThl, y4eOHUKY;

B mpomecce ocBoeHusi mporpammbl y4yeOHOW AMCHMIUIMHBI «MaTeMaTukay oOydaromuecs
MOJyYar0T BO3MOXKHOCTh JOCTyHa K OJCKTPOHHBIM YYEOHBIM MaTepuaiaM II0 MaTeMaTHKe,
UMEIOIIMMCST B CBOOOJHOM JlocTyne B ceTd VHTepHeT (9IEKTPOHHBIM KHHUTaM, NPaKTHKyMaM,
TectaM, Matepuaiam EI'D u np.).
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06 obpazoBannu B Poccuiickoit @enepanmn: denep. 3akoH ot 29.12. 2012 Ne273-D3 (B pen.
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[Tucemo [lenaprameHTa TOCy1apCTBEHHOM MOJIUTHKHA B Cpepe MOATOTOBKH pabOounX KaJIpoB U
JIIO MunucrtepcrBa oOpazoBanust u Hayku P®D or 17.03.2015 Ne(06-259 «PexomeHmanuu 1o
OpraHM3aly MOJyueHUsl CpelHero o0iero oOpa3oBaHUs B Mpejesiax OCBOSHUS 00pa3oBaTENbHBIX
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[IpumepHass ocHOBHas oOpa3oBaTenbHas TWporpamMma cpeaHero oOmero o0Opa3oBaHMS,
omoOpeHHass pemieHUEM (GeAepaTbHOr0 Y4eOHO-METOAMYECKOTO OOBEAMHEHHUS 1O  O0IeMy
oOpazoBanmuto (mpoTokoa oT 28 utons 2016 1. Ne 2/16-3).

bammakoB M. . MaTtemaruka: KH. JUIsl IIpenogaBaTelis: MeTo. mocodue. — M., 2015.
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www.school-collection.edu.ru (Eannas xomnekunu nudpoBbIX 00pa30BaTENbHBIX PECYPCOB).
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