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Pabouass mporpamma yueOnov mucuummasl OJAI1.02 MartemaTuka (BK/IOYasi: ajirebpa M Hayaja
MATeMaTHYEeCKOI0 aHA/IN3a, TeOMeTpHs) pa3paboTaHa B COOTBETCTBHHU C TPEOOBAHUSIMH:

- ®ezmepadbHOTO TOCYAAPCTBEHHOTO 00pa30BATENBbHOTO CTaHAApTa CpeaHero oduiero oOpa3oBaHus,
YTBEPKACHHOTO IpukazoM MuHoOpHayku Poccuu ot 17 mast 2012r. Ne 413.

- ®emepanbHOTO TOCYAAPCTBEHHOTO 0O0pA30BATENBHOTO CTaHAApTa CpeaHero oomero oOpa3oBaHUS,
YTBEPKJACHHOTO TMpukazom MunoOpHayku Poccuu ot 17 mas 2012r. Ne 413 ¢ wu3MeHEHUSAMH U
nonojiHeHussMu OT: 29 nexadps 2014 r., 31 nexadbps 2015 r., 29 urons 2017 r.

- ®epepaIbHOTO TOCYIapCTBEHHOTO oOpa3oBaTebHOro crapaapra mo npodeccuu 09.01.03 Mactep mo
obpaboTke mHdpoBo WHPOPMAIMKU, BXOIANICH B YKpyImHEHHYIO rpynny npodeccuit 09.00.00
WudopmaTnKa U BEIYHUCIHUTENbHAS TEXHUKA, YTBEPKIECHHOTO MPHUKAa30M MUHHCTEPCTBA OOpa30BaHHS H
Hayku Ne854 ot 02.08.2013 1. (B pex. ot 09.04.2015)

- [IpumepHO#l OCHOBHOM 00pa30BaTEIBLHON MPOTpPaMMBI CpelHero oobiiero oOpa3oBaHMs, OJ0O0pEHHON
peuieHreM (¢eaepanbHOro y4eOHO-METOUUEeCKOro oObeAMHEHNs N0 00meMy 00pa3oBaHHIO0 (IIPOTOKOJ
Ne 2/16-3 ot 28 utonst 2016 1.).

- IlpumepHoit nporpammoil o01eoOpa3oBaTeNbHOM yU4e€OHOW JTUCHUILIMHBL «MareMaTuka» ams
pohecCHOHATBHBIX 00pa3oBaTeNbHBIX OpraHu3aIuii, PEKOMEHIOBAHHOM denepanbHbIM
rOCyJapCTBEHHBIM aBTOHOMHBIM yupexaeHueMm «denepaibHblii WHCTUTYT pa3BUTHS OOpa30BAHUS»
(PrAY «®UPO») B KauecTBe MPUMEPHOH MPOTPaMMBbl JIJIsl pealn3aliii OCHOBHOW MPOodeccHoHaNbHON
oOpazoBatenbHOi nporpamMbl CI1O Ha 6a3e ocHOBHOTrO 0011ero 0Opa3oBaHMsl ¢ MOJYYEHUEM CPETHETO
obuiero obpazosanus (mpotokos Ne 3 ot 21 wutons 2015 r.) ¢ yrounenusimu 2017 r (OI'AY «DdUPO»
npotokos Ne 3 ot 25 mas 2017).

Opranmzanus-pa3padéorunk: ['ocynapcTBeHHOe OFOJDKETHOE TPOQecCHOHaTbHOE 00pa3oBaTeIbHOE
yupexaeaue HoBocubupckoit oomactu «HoBocnbupckuit mpodeccroHambHO -TTeIaroru4eckKuii KOJIC K
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1. HIOACHUTEJIbHASA 3AITNCKA
[Iporpamma o0rieoOpazoBaTenbHON Y9eOHOH MUCIUILTHHBI «MaTreMaTukay SIBISICTCS YaCThIO
OCHOBHOH npodeccruonanbHoi obpazoBarenbhoit mporpammsl CITO (OITOIT CITO) Ha 6a3e 0CHOBHOTO
o0miero oOpa3oBaHMs MO MOATOTOBKE KBAIM(UIIMPOBAHHBIX paboumX, CIyKalux Juis mpodeccuu
cpeanero mpogeccuoHanbHoro ooOpaszoBanus:  09.01.03  Macrep mo o6paboTke 1HQpOBOI
nHbOpMaNKY, BXOAAIMIEH B cocTaB yKpymHeHHOH rpynmnbl mpodeccuit 09.00.00 Mudopmarnka u
BBIUMCIIATENbHAS TEXHUKA.

[Iporpamma pa3zpabotana Ha ocHoBe TpebOoBanuiit OI'OC cpennero oOmiero o6pa3oBaHus,
NPEObABISIEMBIX K CTPYKType, COJCpPKAHUIO M pPE3ylbTaTaM OCBOCHHS YYEOHOW UCIMIUINHBI
«MareMaTnkay, B COOTBETCTBUH ¢ PekoMeHIanusiMu 1o OpraHu3ainy MOJYyYeHUsT CPETHET0 0011Iero
o0Opa3oBaHusl B Ipeaesiax OCBOSHHS 00pa30BaTENbHBIX MPOrPaMM CPEIHEro Mpo(ecCHOHAIBHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOrO 00miero oOpa3oBaHMs C y4dyeToM TpeOoBaHul (enepaabHbIX
rOCyJapCTBEHHBIX O00pa30BaTENbHBIX CTAaHAAPTOB M TIOIydaeMOn CHENHUATBHOCTH CPEIHEro
npodeccuoHaNbHOrO0 00pa3oBaHusl (MUChMO JlemaprameHTa rocynapcTBEHHOW TOJUTHUKH B cdepe
moAroToBKH padouunx kaapos u JIITO Munoopuayku Poccun ot 17.03.2015 Ne 06-259).

Coneprxanue mporpammbl «MaremaTHKa» HaIlpaBIeHO Ha IOCTHYKEHUE CIISTYIONINX HeJIe:
obecrieyeHrne CHOPMHUPOBAHHOCTH TIPEACTABICHUI O COIHMAIBHBIX, KYJIBTYPHBIX M HCTOPHUYECKUX
(akTOpax CTaHOBJICHUS] MATEMATHKH;
obecrieyeHne  CPOPMHPOBAHHOCTH  JIOTHYECKOTO, AITOPHUTMHUYECKOTO W  MaTeMaTHYECKOTO
MBIIILICHHS;
obecrieyeHne CHOPMHPOBAHHOCTH YMEHHH NPUMEHSTH TOJYYCHHBIC 3HAHUS TPU PEIICHUN
pa3MYHBIX 337ay;
obecrieueHre CHOPMHUPOBAHHOCTH TPEACTABICHUA O MaTEeMaTHKE KaK YacTH OOIIeUYeI0OBEUYECKOM
KYJIbTYpbI, YHUBEPCAIBHOM SI3bIKE HAYKH, ITO3BOJISIOIIEM OMUCHIBATh U U3y4aTh peajbHbIe MPOLIECCHI
U SIBJICHUSI.

B nmporpammy BKJIIOYEHO COJEp)KaHUE, HalpaBlieHHOe Ha (OpPMUPOBAaHHE Yy CTYAEHTOB
KOMIIETEHIINHN, HeoOXoauMbIx it kadectBeHHoro ocsoenust OIIOII CIIO ma 6a3e OCHOBHOTO
obmero 0o0pa3oBaHHUs C TOJIYYCHHEM CpPEIHEro OOIIero 0oO0pa30BaHUS, MPOTPaMMBbI MOATOTOBKH
KBaTU(HUIIMPOBAHHBIX pabounx, cayxamux (ITITKPC).

[IporpamMma yueOGHOM AUCHUTUIMHBI «MaTteMaTuka» SBJISETCS OCHOBOM AJsl pa3paboTku paboumx
porpaMM, B KOTOpBIX MpodeccruoHallbHble 00pa3oBaTelbHbIE OpraHu3ally, peaTU3yIoNIe
00pa3oBaTeNIbHYIO MPOrpaMMy cpeaHero oomero oopasoBanus B npezaenax ocsoeHnus OIIOIT CITO
Ha 0a3e OCHOBHOro oO0mero oOpa3oBaHus, YTOYHSIOT COJEp)KaHHE Y4eOHOro Mmarepuana,
MOCJIEIOBATENILHOCTh €r0 M3YUeHUs, pacipeneieHre y4eOHbIX 4acoB, TEMATHKy pedepaToB, BUIbI
CaMOCTOSITENIbHBIX paboT, yU4UThIBasl creluuKy MporpaMM MOJArOTOBKH  CIIELIMATIUCTOB CPEIHETro
3B€Ha, OCBAUBAEMOI CHEIHATbHOCTH.

[IporpaMma MOKET HCIOJIB30BAThCA JAPYTUMHU  MPOPECCUOHAIBHBIMU  00pa30BaTEIbHBIMU
OpraHU3aIUsIMH, PEaTU3yIOIIUMHU 00pa30BaTENbHYIO MPOTrpaMMy CpeAHEro o0miero oOpa3oBaHUs B
npenenax ocBoenus ocHoBHo¥ OIIOII CITO na 6a3e ocHoBHOTro 061Iero oopazoBanus (IITICC3).

2. OBIIASI XAPAKTEPUCTUKA YYEFHOM JUCIHUATLINHBI «MATEMATHKA »

MaremaTtka  gBisieTcs — (QyHAAMEHTaJbHOM  00IIeoOpa3oBaTeNbHOM  AUCHUILIMHOW €O
CJIO’KUBIIMMCS YCTOWYHMBBIM COJEP)KaHUEM U OOIMMH TpeOOBAHUSAMU K MOATOTOBKE 00YUAIOIIUXCS.

B npodeccronanbHbIX 00pa30BaTENbHBIX OpPraHU3alUAX, pEaTU3YIOMMUX 00pa30BaTeIbHYIO
nporpammy cpenHero oouiero odpasosanus B npeaenax ocBoenus OIIOIT CITO na 6a3ze 0CHOBHOTO
oOrmiero oOpa3oBaHusl, U3y4eHHE MaTEMAaTUKU UMEET CBOM OCOOEHHOCTH B 3aBUCUMOCTH OT MpOpuiIs
npodeccruoHaIbHOTO 00pa30BaHMsL.

ITpu ocBoenun  cnenuanbHocTe CIIO TEXHMYECKOTO M COLMAIBLHO-IKOHOMUYECKOTO Mpoduien
npoeccuoHaTbHOr0 00pa30BaHUsl MaTeMaTHKa U3ydaeTcss Kak Nnpo¢uibHas yueOHas AUCHUILIMHA,
YUUTBHIBAIOIIAsA CENM(PUKY OCBauBAaEMbIX IPOGECCUil MITH CIIEUATbHOCTEH.



OT0 BBIpaXaeTcs B COACPKAHUM OOY4YEHMsI, KOJIMYECTBE YACOB, BBIJICISAEMBIX Ha H3y4CHHE
OTIENBHBIX TEM MPOrpaMMbl, TIyOMHE WX OCBOCHHMA OOydarolMMuCsA, Oo0beME M XapakTepe
MPAKTUYECKUX 3aHATUH, BUIaX BHEAYJAUTOPHON CaMOCTOSTEIbHOM pabOThl 00YyJarOIIUXCSL.

OOm1re neny N3y4eHns MaTeMaTHKU TPAJAUIIUOHHO PEATH3YIOTCS B UETHIPEX HAIIPABIICHUSX:

1) obmree npencraBieHne 00 HISIX U METOIaX MATCMATHKH;

2) MHTEIJICKTYaIbHOE PA3BUTHCE;

3) OBJIa/IcHUE HEOOXOJUMbIMUA KOHKPETHBIMH 3HAHUSMH U YMCHUSIMH;
4) BOCIIUTATEIHLHOE BO3ICHCTBHE.

N3ydyenne wmareMatuku Kak mpoduibHONW 00meo0pa3oBaTeIbHON y4eOHOW AWCIHUILINHEI,
YUUTHIBaIOIIECH crenn(uKy ocBamBaeMbIx oOydaromumucs npodeccuii CIIO mnm cnenuanbHOCTH
CIIO, obecrieunBaeTcs:

* BBIOOPOM Pa3IMYHBIX MOJXO0/I0B K BBEIEHNUIO OCHOBHBIX MOHSTHIA;

(dhopMupoBaHHEM CHCTEMBbI Y4eOHBIX 3afaHuil, oOecreuyuBaOmMKUX 3PHEKTUBHOE OCYIIECTBICHHE
BBIOpAHHBIX II€JIEBBIX YCTAHOBOK;

oOoraiieHleM CHeKTpa CTWiIeH yueOHOM JAeATeNbHOCTH 3a CYET COIJIaCOBaHHUS C BEIyLUIUMU
NeSITEIbHOCTHBIMU XapaKTEpUCTUKAaMU BbIOpaHHOM Mpodeccuu / criennanbHOCTH.

[IpodunpHas cocTaBisonas OTPaXKaeTCs B TPEOOBAHUAX K TTOJATOTOBKE OOYYAIOIINXCS B YaCTHU:
oOuieil cuctembl 3HAHMI: colep)KaTelbHble MPUMEPHI HCIOJIb30BAHMS MaTeMAaTUYECKUX HACH U
METO0/I0B B IPO(eCCHOHATLHON AESITEIbHOCTH;

* YMEHHUM: pa3juyure B ypoBHE TPEOOBAaHUH K CI0KHOCTH MPUMEHSIEMBIX aJITOPUTMOB;
MPAKTUYECKOI0 HCMOJIb30BaHUS MPUOOPETEHHBIX 3HAHUN W YMEHMH: MHAMBUAYyaJbHOTO Y4eOHOTO
OTIbITa B TIOCTPOEHUH MaTEMAaTUYECKUX MO/IEJIeH, BHIIOJHEHUH UCCIIEI0BATEIbCKUX TPOEKTOB.

Takum oOpazoM, peanu3anus CoAepKaHHS y4eOHOW  TUCHUIUIMHBI OpPUEHTHUPYET Ha
MIPUOPUTETHYIO POJIb MPOILECCYAbHBIX XapaKTEPUCTHK y4eOHOM paboThl, 3aBUCSAIIMX OT MpOoduis
npodeccuoHaIbHOTO  00pa30BaHMsl, TMOJY4YEHHUS  OMNbITa  HCIOJIB30BAHHUS  MaTEeMaTHKU B
COJIep)KaTelNbHBIX U MNPO(ECCHOHATBFHO 3HAYMMBIX CHUTYalMsIX [0 CPaBHEHUIO C (OpPMabHO-
YPOBHEBBIMU PE3YJIbTaTUBHBIMHU XapaKTEPUCTUKAMU OOydEHUSI.

Copepxanue y4yeOHOW AMCHUIUIMHBI pPa3padOTaHO B COOTBETCTBUM C OCHOBHBIMHU COJIEP-
KaTeJbHBIMU JIUHUSAMHU 00y4eHHs] MaTeMaTUKe:
anredpanyveckasi JIMHUS, BKJIIOYAONIAs CUCTEMATH3alMI0 CBEICHUN O 4YMCIaX; W3Y4EHHE HOBBIX U
0000IIeHne paHee M3YYCHHBIX onepauuid (BO3BEACHHE B CTENEHb, H3BJICYCHHE KOPHS,
Jorapu(MUpoOBaHUE, CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC M OOpaTHble K HUM); MU3y4CHHE HOBBIX
BUJIOB UHWCJIOBBIX BbIpaXEHUH U (OpPMyJT; COBEPIICHCTBOBAaHHE MPAKTUYECKHX HABBIKOB U
BBIYMCIUTEIBHON KyJIbTYphl, pacIIUPEHHE M COBEPIICHCTBOBAHHME aNreOpanyeckoro amnrmapara,
chOpMUPOBAHHOTO B OCHOBHOW IIIKOJE, M €ro MPUMEHEHHE K PEIICHHI0 MaTeMaTHYecKuxX U
MIPUKJIAIHBIX 33]1a4;

TEOPETUKO-(YHKIIMOHATIbHAS JIMHUS, BKJIIOYAIONIAS CHUCTEMATHU3AlMI0 M PACIIUPEHHE CBEICHHH O
(GYHKIHSAX, COBEPIICHCTBOBAHWE TpaHUUeCKUX YMEHHH; 3HAKOMCTBO C OCHOBHBIMH HJAEIMU H
METO/JIaMHi MaTeMaTH4YeCKOro aHalu3a B OOBeMe, TMO3BOJIAIONIEM HCCIEIOBATh 3JIEMEHTApHBIC
(GYHKIMH U peliaTh MpoCcTeiire reoMeTpudeckue, Gu3ndeckue 1 Jpyrue MpuKiIagHble 3a/1a4H;
JUHUS ypaBHEHUH U HEPABEHCTB, OCHOBAHHAS HA MOCTPOCHHM M HCCIEAOBAHUU MaTEeMAaTHYECKUX
MoJieNiel, TMepecekaroiascsd ¢ anreOpandyeckol U TEeOpeTHKO-(DYHKIHOHATBbHOW JIMHUSAMH U
BKJIIOYAIOII[Asi pa3BUTHE M COBEPILIEHCTBOBAHUE TEXHHMKH anredOpanyeckux IMpeoOpa3oBaHUN JUIs
peleHusl ypaBHEHHUH, HEPABEHCTB U CHCTEM; (POPMUPOBAHUE CIIOCOOHOCTH CTPOUTH M MCCIIEIOBAThH
IpocTelle MareMaTHYeCKHe MOJENU IpH PEUIeHWH MPHUKIAAHBIX 3a/ad, 33/7a4 U3 CMEXHBIX U
CHeIHalbHbIX JUCIUILINH;

reoMeTpHuecKas JIMHUS, BKIIOYAIOIIas HATJIsHbIC MPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax U
U3yueHHe UX CBOMCTB, (popMUpOBaHHE U pa3BUTHE MPOCTPAHCTBEHHOTO BOOOpPAKEHUS, Pa3BUTHE
CocOo0OB TE€OMETPUYECKUX H3MEPEHUH, KOOPAMHATHOIO M BEKTOPHOTO METOAOB JJIsl peIleHUs
MaTeMaTHYeCKUX U MPUKIAAHBIX 33134,

CTOXaCTHYECKasi JMHMS, OCHOBAaHHAs Ha Pa3BUTUM KOMOWHATOPHBIX YMEHHUH, INpEICTaBICHUU O
BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX OKPYKAIOIIEr0 MHUPA.
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Paznener (Tembl), BKIIOUEHHBIE B COJEp)KaHHWE y4eOHOM AMCIUIUIUHBI, SBISIOTCS OOIIMMHU IS
Bcex mpodmielt mpodeccHoHaTbHOrO O0pa30BaHUS W TMPU BCEX O0bEeMax y4eOHOrO BpeMEHHU
HE3aBUCHMO OT TOTO, SABJISICTCS JIM ydeOHasi TUCIMIUTNHA «MaTemaTnukay 6a30Boi MM PO (UIbHOI.

B mpumepHBIX TeMaTW4YecKHX IUIaHAX MPOTrpaMMbl Y4eOHBI MaTepuai MpeACTaBlIeH B (Gopme
YepenyIoIerocsi pa3BepThIBAHUS OCHOBHBIX COJAEPKATENbHBIX JTUHUNA (aJreOpanyeckon, TEOPETHKO-
(GyHKIMOHATBLHON, YpaBHEHUH M HEPABEHCTB, TE€OMETPUYECKOH, CTOXACTHYECKOW), YTO MO3BOJISET
riuOKO MCIOJIB30BATh MX PACIIOJIOKEHHE M B3aMMOCBS3b, COCTABJIATH PadOUMii KaJCHAAPHBIN IUIaH,
Mo-pasHOMYy uepenys ydeOHble TeMbl (TJIaBbl y4eOHHMKA), YIUTBIBas MPOQHIb MPodecCHOHAIBHOTO
oOpa3zoBanus, cneunuky ocBamBaemoit  crnenuanbHoctH CIIO, royOuHy M3ydeHHs] MaTepuala,
YPOBEHb MMOATOTOBKH CTYJCHTOB TI0 TIPEAMETY.

[Ipemyiaraembie B IPUMEPHBIX TEMAaTHUYECKHX IUIaHAX pa3Hble O0BEMBI Y4€OHOTO BPEMEHH Ha
W3ydeHHe OJHOW M TOH e TeMbl PEKOMEHIYeTCS WCIOJB30BATh JUISL BBIOJHEHHS Pa3JIMYHBIX
yueOHbIX 3amaHuid. TeMm cambIM pa3nuuus B TPeOOBaHUSAX K pe3ylnbTaTaM OOYYEHHUS MpPOSBATCS B
YpOBHE HaBBIKOB 0 PEHICHUIO 3a/1a4 U OIIBITE CAMOCTOSITEIIbHON paboTHI.

N3yuenune oOmeoOpazoBarenbHOl  y4eOHOW  JAUCHMIUIMHBI — «MaTemaTuka»  3aBepliaeTcs
MOJIBEJICHHEM HUTOTOB B (OpMe JK3aMEeHa B paMKaxX MPOMEXYTOYHOH aTTeCTallid CTYJCHTOB B
npouecce ocBoeHust ocHoBHo OIIOII CIIO ¢ mnomydeHuem cpeaHero ooOmero o0pa3oBaHUs
(TIITKPC).

3. MECTO YYEBHOM JUCIUIIJIMHBI B YYEBHOM IIJIAHE

YueOHas AucnuILInHA «MaTeMaTHKa SBIISICTCS YIeOHBIM MPEAMETOM 0053aTeIbHON MPEeIMETHOM
obnactu «Maremartuka u uapopmatuka» ®I'OC cpeanero odmero 06pazoBaHusl.

B mpodeccnoHambHBIX  00pa30BaTENBHBIX OpPraHHU3AIMAX, PEATH3YIONIUX 00pa30oBaTeIbHYIO
porpaMmmy cpeaHero oomero oopazoanus B npenenax ocsoenus OITOIT CITO na 6a3e 0CHOBHOTO
obmero obpazoBaHms, ydyeOHas AUCHHUIUITMHA «MaremaThka» Hu3ydaeTcs B 0O0IIeo0pa3oBaTeIbHOM
nukie ydeobnoro turana OITOIT CIIO na 6Ga3ze ocHOBHOTO 00IIero oOpa3oBaHMs C TOJydYEeHHUEM
cpeanero obrrero oopasosanus (ITITKPC).

B yuebnpix mmanax IMIICC3 ydeOHas aucuuruimHa «MaremaThka» BXOJUT B COCTaB OOMIUX
0011e00pa3oBaTeIbHBIX YUCOHBIX AWCIHHUIUIMH, (DOPMUPYEMBIX M3 00s3aTEeIbHBIX MPEAMETHBIX
obmacteit ®I'OC cpeanero obmiero obdpazoBanus, i cneruaibHocTet CIIO cooTBeTCTBYIOIIETO
npoduist mpodeccuoHaTLHOTO 00pa30BaHMSL.

4. PE3YJIbTATHI OCBOEHUSI YUEFHOM JUCHUATLIAHBI

OcBoeHue conepxkaHus y4eOHOW aucHUIUIMHBL «MaremaTtuka» o0ecleuuBaeT JOCTH)KEHHE
00y4aroUMH CIEAYIOLUX pPe3y1bmanmos:
*  JIUYHOCHMHBIX:
c(OPMHUPOBAHHOCTh MPEACTaBICHUN O MaTeMaTHKE KaK YHHBEPCAJIbHOM S3bIKE HAyKH, CPEICTBE
MO/IETIUPOBAHUS SIBJIIEHUH U MPOLIECCOB, UAEAX U METOJAaX MaTEMaTHKH;
NIOHMMaHUE 3HAYMMOCTU MaTeMaTHKM Ui HaydyHO-TEXHHYECKOro mporpecca, chOpMHPOBAHHOCTh
OTHOILIEHMsSI K MaTeMaTHKe KaK K 4aCTH OOLIeUeI0BeYeCKOi KyIbTyphl Yepe3 3HAKOMCTBO C HCTOpUEH
pa3BUTHS MaTEMaTHKHU, 3BOJIIOLIMEN MaTeMaTUYECKUX UJIeH;
pa3BUTHE JIOTUYECKOTO MBIIUIEHUS, MPOCTPAHCTBEHHOTO BOOOpPa)XX€HHs, aITOPUTMHUECKON
KYJIBTYpbl, KPUTUYHOCTH MBIIUIEHUsI Ha YpOBHE, HEOOXOIMMOM i Oyaymied npodeccnoHaabHON
NeATeNbHOCTH, AJIS POJODKEHHs 00pa30BaHus U caMO0Opa30BaHuUs;
OBJIaZICHUE MaTeMaTHUECKUMH 3HAHUSAMHU U YMEHUSAMHU, HEOOXOMMBIMH B 110 BCETHEBHOM JKHU3HU, JJIS
OCBOEHMS CMEKHBIX €CTECTBEHHO - HAYYHBIX JUCLUMIUIMH M AUCHUIUIMH MPO(ECCHOHATBHOTIO IUKIIA,
U ToJlydyeHust oOpa3oBaHMs B 0O0nacTsAX, He TpeOyroUMX yriIyOJeHHOW MaTeMaTH4ecKoi
MIOATOTOBKH;
TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIE caMOOOpa30BaHUIO, HA TPOTSXKEHUU BCEH
KHU3HHU; CO3HATENbHOE OTHOLICHHE K HENpPEephIBHOMY OOpPa30BaHUIO KaK YCJIOBMIO YCIEUIHON
npoeccuoHaTbHON M 00IIECTBEHHOU /1€ TEIbHOCTH;
TOTOBHOCTb U CIIOCOOHOCTD K CAMOCTOSATEIBHOM TBOPUECKOM U OTBETCTBEHHOM JIEATEIbHOCTH;
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TOTOBHOCTh K KOJUIEKTHBHOW paboTe, COTPYAHHYECTBY CO CBEPCTHHUKAMH B 00pa30BaTEIbHOM,
0O0IIeCTBEHHO TOJIE3HOH, ydeOHO-HCCIe0BATENbCKOM, TPOSKTHON M JPYTrUX BUAAX JIEATEIbHOCTH;
OTHOIIEHHE K MPO(ECCHOHATBHON JEATEIBHOCTH KaK BO3MOXHOCTH Y4acTHSl B PEIICHUU JIMYHBIX,
0O0IIeCTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX MPOOIIEM;

JIP 17 CIIOCOOHBII TE€HEPUPOBATH HOBBIE uaeu JUTSt peLeHust
npoheccHOHaTBHBIX 3ajad, nepecTpanuBaTh CJIOKUBIIHECS CIoCco0bI
WX pEUICHHS, BBIJBUTaTh aJbTEPHATUBHBIC BApUAHTHI JIEHCTBHH C LENbIO BHIPAOOTKH HOBBIX
ONTUMAIIGHBIX ~AJTOPUTMOB; TO3UIMOHHUPYIOIINA KaK pPe3yJbTaTUBHBIA W TPUBJICKATEIbHBIN
YYaCTHHK TPYAOBBIX OTHOIICHUN

*  MemanpeoMemHbvlxX:

YMEHHE CaMOCTOSTEIbHO OIPEAEATh LEIU JEATEIIbHOCTH U COCTaBJATh IUIaHbl AEATEIbHOCTH;
CaMOCTOSITENIBHO OCYIIECTBIIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATh JESITEIBbHOCTD; HUCIOJIb30BATh
BCE BO3MOXKHBIE pECYpChl ISl JOCTH)KCHHUsS IIOCTABICHHBIX MEJNed M pealn3alid IUIaHOB
JeATeTbHOCTH; BEIONPATh YCTICITHBIE CTPATETHH B PA3JIMYHBIX CHUTYaIlUsX;

yMEHHE NPOIAYKTUBHO OOIIAThCsl M B3aWMOJEWCTBOBATH B IPOLIECCE COBMECTHOM JAESTEIbHOCTH,
YUUTBIBATH TIO3UIIUH IPYTUX YYACTHUKOB AEATEIBHOCTH, 3()(HEKTUBHO pa3peniaTb KOH(PINKTHI,
BJIaJICHUE HAaBBIKAMM IO3HABAaTENIbHOM, y4eOHO-HCCIEN0BATEIbCKON M MPOEKTHOM JesTEeNbHOCTH,
HaBbIKaMU pa3peleHus NpooeM; CIoOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MIOUCKY METOJIOB
pelIeHus MPaKTHYECKUX 3a1a4, TPIMEHEHHIO Pa3IMIHBIX METOJO0B TTO3HAHUS;

TFOTOBHOCTbh U CHOCOOHOCTH K CaMOCTOSITENIbHON HMH(OPMAIMOHHO-TI03HABATEILHOU JESTENbHOCTH,
BKJTIOYAsi yMEHUE OPHUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HHPOPMAIINN, KPUTHIECKH OIIEHUBATh
¥ MHTEPIPETUPOBATH HH(POPMAIHIO, TTOTydaeMyI0 U3 PA3IMIHBIX HCTOUHUKOB,

BJIQJICHHE S3BIKOBBIMU CPEACTBAMHU: YMEHHE SICHO, JJOTMYHO M TOYHO HM3JIaraTh CBOIO TOYKY 3pEHUS,
UCIOJIb30BATh a/IeKBATHBIE SI3bIKOBBIE CPEJICTBA;

BJIaJICHHE HaBbIKAMU I103HABATEIbHOM pEPIEKCUM KaK OCO3HAHMs COBEPIIAEMBIX JAEHCTBUM U
MBICIIMTEIBHBIX IPOLIECCOB, UX PE3YJbTaTOB M OCHOBAaHWI, I'PaHMIl CBOErO 3HaHMs W HE3HaHUS,
HOBBIX [TO3HABATEJIBHBIX 337a4 U CPEICTB Ul UX JOCTHKCHMUS;

LEJICYyCTPEMJIEHHOCTh B IIOMCKaX W MPHUHATUM PEUIEHUH, COOOpa3sUTENbHOCTh M HHTYUIUS,
Pa3BUTOCTh NMPOCTPAHCTBEHHBIX MPEICTABICHUN; CIIOCOOHOCTh BOCIIPUHUMATE KPAacOTy U FapMOHHUIO
MUDA;

. npeomemHuvix

1) chopMHpOBaHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK 4acTH MHUPOBOW KyJIbTYpbl U O MecCTe
MaTeMaTUKd B COBPEMEHHOHN IIMBWIM3AIMM, O CIIOCO0ax ONUCAaHUS HAa MaTEeMaTUYECKOM SI3bIKE
SIBJICHUN PEeaJbHOTO MUPA;

2) cGopMHUpPOBAaHHOCTH TMPEJICTABICHUM O MAaTeMAaTUYECKUX TMOHATHUSAX KaK O BaKHEUIIMX
MaTeMaTHYEeCKUX MOJENAX, MO3BOJISIONIMX ONKCHIBATH M HM3Y4aTh pPa3HbIe MPOILIECCH U SBIICHUS;
MMOHMUMAaHHE BO3MOKHOCTH aKCHOMAaTUYECKOTO MMOCTPOCHHSI MaTEMAaTHUYECKUX TEOPHIA;

3) BJIaAICHUC MCTOJaMH NOKAa3aTCJIbCTB U AJITOPUTMOB PCHICHUS; YMCHHUC UX NPUMCHATH, IPOBOAUTH
AOKAa3aTCJIbHBIC PACCYKACHHUA B XOAC€ PCUHICHUA 3a1aY;

4) BJIaJICHUC CTaHJApTHBIMU npueMamMmn pClICHUA  pallMOHAJIBHBIX U HppaluOHAJIbHBIX,
MOKa3aTCJIbHbIX, CTCIICHHBIX, TPHUTIOHOMETPHUYCCKUX ypaBHeHPII’I U HCPABCHCTB, HUX CUCTCM;
HCIIOJIb30BAHNUE TOTOBBIX KOMIIBIOTCPHBIX IPOTrpaMM, B TOM UYHUCIIC JId IOHWCKA IIYTH PCHICHHUA U
HIUTIOCTpAal PCIICHUSA ypaBHCHI/Iﬁ N HCPABCHCTB,

5) C(bOpMHpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX HNOHATHUAX, UACAX U METOJaX MAaTCMAaTHYCCKOT'O
aHajin3a,

6) BJIAICHUC OCHOBHBIMH MNMOHATHAMHA O IIJIOCKHUX U MPOCTPAHCTBCHHBIX 'COMCTPUICCKHUX (I)I/Il“yan, ux

OCHOBHBIX CBOﬁCTBaX; C(I)OpMI/IpOBaHHOCTL YMCHUA PACIIO3HABATL HaA YCPTCIKAX, MOACIAX U B

pCaJIbHOM MUPC T'COMCTPUYICCKUC (I)I/Il"ypbl; NPUMCHCHUC N3YYCHHBIX CBOMCTB TCOMETPUUCCKUX (pI/Il“yp
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1 (hopMyI ISl pEeIIeHUsI TEOMETPUUSCKUX 3a/1a4 M 33]1a4 C MIPAKTUICCKUM COJICPKAHUEM;

7) chOpMUPOBAHHOCTb MPEACTABICHUNA O Tpoleccax MW SBICHHUIX, HMEIOIUX BEPOSTHOCTHBIN
XapakTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B pEaJbHOM MHpE, 00 OCHOBHBIX TOHSTHSAX
JJIEMEHTAPHOW TEOPUU BEPOSTHOCTEW; YMEHMM HAaXOJWUTh U OLEHHUBAThb BEPOSTHOCTH HACTYIUICHMS
COOBITUH B MPOCTEHIINX MPAKTUYECKHX CHTYyallUsX W OCHOBHBIC XaPAKTEPUCTUKH CIy4alHBIX
BEJINYUH;

8) BiIaZieHNEe HaBBIKAMU HCIIOJIB30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPAaMM IIPH PEIICHUH 33]1ay;
9) s cnenbIX U CIa0OBUASIIUX 00yUaOIIUXCS:

*  OBJIQJICHHE MPaBWJIAMHU 3allMCH MAaTeMaTU4YecKUX (pOpMys M CHEeIHabHBIX 3HAKOB PeIbe(HO-
TOYEYHOU cucTemMbl 0003HaueHuii JI. bpaiins;

* OBJQJICHHE TaKTUJIBHO-OCS3aTEIbHBIM CIIOCOOOM 00CIeOBaHHUS M BOCIPUSATHS pelibe(HbIX
n300paKeH MpeAMETOB, KOHTYPHBIX U300paXKeHUI reOMEeTpUUEeCKUX GUTYp U JPYroe;

* HAJIMYME YMEHUS BBITIOJHATH T€OMETPUUECKHE TTOCTPOCHHUS C MTOMOIIBIO IUPKYJS U JIUHEHKH,
yuTaTh penbedHble TpadhuKH dIEMEHTApHBIX (DYHKIMA Ha KOOPAWHATHOW TUIOCKOCTH,
MPUMEHSTHh CHENUaNIbHBIE TpHUcTocoOaeHuss st penbedroro uvepuenus ("padrcmen",
"[konpHUK");

* OBJI3JICHHE OCHOBHBIM (DYHKIIMOHAJIOM MPOTPaMMbl HE BH3YyaJIbHOTO JOCTYyNa K MHPOpMaLUU
Ha DOKpaHe TIEPCOHATBHOTO  KOMIBIOTEpA, YMEHHE  HWCIOJB30BaTh  IEPCOHAIBHEIC
TUQIIOTEXHHUECKHE CpPEACTBa HMH(POPMAIMOHHO-KOMMYHUKAITMOHHOTO JOCTYIA CJICTBIMU
00yJaroIMMUCS;

10) ans oOyyaromuxcs ¢ HapyIeHUsIMUA OTIOPHO-BUTATEIHHOIO arnapara:

¢ OBJIaJCHHUC CIICHUAJIbHBIMU KOMIIBIOTCPHBIMH CPCACTBAMH MPEACTABJICHUA W aHAJIW3a JaHHBIX
U YMCHHEC HCIIOJB30BAaTh IMNEPCOHAJIBHBIEC CPEACTBA OOCTYyIIa C YUYCTOM JOBUIaTCIbHBIX,
peUYCABUTATCIIBHBIX U CCHCOPHBIX HapyH.ICHHfI,

¢ HaJIW4YM€ YMCHHUA HCIIOJb30BaTh ICPCOHAIBHBIE CPEACTBA JOCTYIIA.

Beinenstores Tpu HanpaBiieHust TpeOOBaHUN K pe3ysibTaTaM MaTeMaTHYeCKOro 00pa3oBaHMs:
1) IpakTUKO-OPUEHTUPOBAHHOE MaTeMaTHYecKoe 00pa3oBaHue (MaTeMaTHKa JUIsl KU3HH);
2) MaTeMaTHKa JUlsl HCIOJIb30BaHUs B Mpodeccuu;
3) TBOpuUeckoe HampaBiIeHHE, HAa KOTOPOE HalelleHbl Te O0O0ydaromuecs, KOTOpbI€ IUIAHUPYIOT
3aHUMAaTbCs TBOPUYECKON U UCCIIE0BATENILCKOM paboTOM B 001aCTH MaTeMaTHKH, (PU3UKH, SKOHOMUKHI
U IPYTUX 00JacTax.
OTH HampaBlieHHs] peau3yloTcss B JABYX OJIokax TpeOOBaHUM K pe3yjabTaTaM MaTeMaTH4YeCKOTO
o0OpaszoBaHwUsI.
Ha 6a3oBoM ypoBHe:
— BbINyCKHUK HAYYHMTCA: JUI UCIIOJIb30BAHUS B IOBCEHEBHOM )KM3HU U 00ecriedeHusi BO3MOXKHOCTH
YCIEIIHOTO MPOJOJDKEHHUsT 00pa3oBaHMs IO CIELUATbHOCTSAM, HE CBS3aHHBIM C TPHKIAIHBIM
HCII0JIb30BAHNEM MAaTEMAaTHUKH.
dnemenmol meopuu MHOHCECE U MAMEMAMUYECKOU NOZUKU
- OmnepupoBaTb Ha 0a30BOM YpOBHE IOHATUSAMH: KOHEYHOE MHOKECTBO, 3JIEMEHT MHOXKECTBA,
MIOJIMHOXECTBO, IepeceyeHue U 00beTMHEHNE MHOXKECTB, YHCIIOBBIE MHOXKECTBA Ha KOOPAWHATHOMN
MPSIMOM, OTPE30K, UHTEPBAI,
- ONepUpoBaTh Ha 6a30BOM YpPOBHE MOHATHAMMU: YTBEpP:KJIECHHE, OTPUIIAHNE YTBEPXKICHHS, HICTUHHbBIE U
JIOXKHBIE YTBEPXKICHUS, IPUYNHA, CIIEACTBUE, YACTHBIHM cydail 00IIero yrBepkaeHus, KOHTPIPUMED;
- HaXOJUTh TlepeceyeHrne U 00beMHEHUE JIBYX MHOXKECTB, MTPEICTABICHHBIX I'paueCcKH Ha YHCIOBOM
MIPSIMOM;



- CTPOUTH HA YMCJIOBOW MPSIMON MOJMHOKECTBO YHMCIOBOTO MHOXECTBA, 3aJaHHOE IMPOCTEHIIMMHU
YCIIOBUSIMU;

- paclo3HaBaTh JIOKHBIC YTBEPIKIACHHSI, OMIUOKU B PACCYKICHHUSIX, B TOM YHUCIE C UCIOJIB30BAHUEM
KOHTPIPUMEPOB.

B nmoBceaHeBHOM KU3HU U NPH U3YICHUH PYTUX TPEIMETOB:

- UICTIOJTH30BAaTh YMCIIOBBIC MHOXKECTBA HA KOOPIUHATHOW MIPSIMOM ISl ONTUCAHUS PEaTbHBIX MPOIIECCOB
U SIBJICHUM;

- IIPOBOJTUTH JIOTHYECKUE PACCYKICHHSI B CUTYAIHSIX TOBCEIHCBHON KU3HMU.

Yucna u evipasricenus

- OnepupoBaTh Ha 0a30BOM YPOBHE TOHSATHUSAMU: IIE€JIOC YHCIO, ISIUMOCTh YHCEN, OOBIKHOBCHHAS
Ipo0b, JecATUYHAs JAPOOb, PANMOHAILHOE YHCIIO, MPHOIMKCHHOE 3HAYCHHE YHWCIA, 4acTh, JOJIS,
OTHOIIICHHE, TIPOIICHT, MOBBIIICHUE U MOHKEHUE HA 3a/IaHHOE YUCJIO TIPOIICHTOB, MacITal;

- OIepUpPOBATH Ha 0A30BOM YPOBHE MOHATHIMH: JIOTApU(PM YHCIIA, TPUTOHOMETPUIECKask OKPYKHOCTb,
rpaaycHas Mepa yrija, BEIMYMHA YIJIa, 33JaHHOTO TOYKOW Ha TPUTOHOMETPHYECKOU OKPYKHOCTH,
CUHYC, KOCUHYC, TAHTE€HC ¥ KOTAHTCHC yTJIOB, UMEIOIIHNX MPOU3BOJIBHYIO BEJIMYNHY;

- BBITIOJTHATH apU(PMETHUECKUE ACUCTBHS C ISJILIMA U PAIIMOHATBHBIMU YHCIIAMH,

- BBITIOJTHATH HECJIOKHBIE TIPe0Opa30BaHUs YUCIOBBIX BEIPAKEHUH, COACPKAIINX CTEIICHH YHCe, OO
KOPHH M3 YUCEI, JIUOO JIOTapr(Mbl THCET;

- CpPaBHUBATH PAIMOHAIBHBIC YUCIIa MEXKTy COOOM;

- OIICHUBATh W CPAaBHUBATH C PAIMOHATHHBIMU YMCIIAMH 3HAUEHUS IEJBIX CTENEeHEH 4ucel, KopHei
HATypaJIbHOW CTETICHH W3 YHUCEIl, JIOTAPHU(PMOB YHCEIT B MTPOCTHIX CIIyUasX;

- m300pakaTh TOYKaMHU Ha YMCIOBOH MPSIMOH IeJble U PaIMOHAbLHBIC YNCIIa,

- U300pakaTh TOYKAMHU HA YMCIIOBOM MPSIMOM IIEJIbIe CTEIIEHU YHCel, KOPHH HATypaIbHOW CTCIICHH U3
qrcell, JIOTapU(MBI YUCEIT B TIPOCTHIX CIydasx;

- BBITIOJIHATH HECJIOKHBIE MPe0oOpa30oBaHus LETbIX U IPOOHO-PAIHOHATIBHBIX OYKBEHHBIX BBIPAKCHMUIA;
- BBIpaXXaTh B MPOCTEHIINX CIy4yasiX U3 paBEHCTBA OJIHY MIEPEMEHHYIO Yepe3 ApyTue;

- BBIUUCIIATH B IPOCTHIX CIy4dasXx 3HAYEHMs] YHUCIOBBIX M OYKBEHHBIX BBIPAXKEHUH, OCYILIECTBIISSA
HEO0OXOMMBIE MOJICTAHOBKH M MPEe0Opa30BaHUS;

- n300pakaTh CXeMaTHYECKH YTOJ1, BETMYMHA KOTOPOTO BBIPAXKEHA B rpajaycax;

- OLIEHUBATh 3HAKU CUHYCA, KOCUHYCA, TAHT'€HCA, KOTAHI€HCa KOHKPETHBIX YIJIOB.

B noBceaHeBHOM KU3HU U NIPH U3YYEHUH IPYTUX YYEOHBIX MTPEIMETOB:

- BBIMIOJIHATH BBIUMCIICHHS IIPU PELICHUU 3a/1a4 MPAKTUUYECKOIO XapaKTepa;

- BBINOJHATh NPAKTUYECKUE paCueThl C HCIOJIb30BAHHEM IPU HEOOXOJUMOCTH CIPABOYHBIX
MaTepHUaIOB U BHIYUCIUTEIBHBIX YCTPOUCTB;

- COOTHOCHUTH pealbHble BEJIMYMHBI, XAPAKTEPUCTHKU OOBEKTOB OKPYKAIOLIEr0 MHpa C HX
KOHKPETHBIMU YHCIIOBBIMU 3HAYCHUSIMU;

- HCII0JIB30BAaTh METObl OKPYIJICHUS, TPUOIIKEHHS U MPUKUJIKA TIPU PEUICHUH MPAKTHYECKUX 3a/1au
MTOBCETHEBHOM KH3HHU.

Ypasenenus u nepasencmea

- Pemiate nuHeliHble ypaBHEHUS U HEPABEHCTBA, KBAJJPaTHBIC YPABHEHUS;

- pemats Jorapupmuueckue ypasuerus Buia 10ga (bx + ¢) = d u nmpocreiiiue HepaBeHCTBa Buaa loga
x<d;

- peliath MokasarelbHbie ypaBHeHus, Buaa ab*+C = d (rae d MOXHO MPEICTaBUTh B BHJC CTCIIEHH C
OCHOBaHHUEM a) U IpocTeime HepaBeHcTBa BUaa ax< d (rae d MoKHO MpeACTaBUTh B BUIE CTEIIECHH C
OCHOBaHUEM a);

- IPUBOJNTH HECKOJBKO MPUMEPOB KOPHEH MPOCTEHIIEro TPUrOHOMETPUUECKOTO ypaBHEHUS BUIA: Sin
X = a €0S X = a, tg x = a, ctg X = a, rAe a - TaOIMYHOE 3HAYEHHE COOTBETCTBYIOIIEH
TPUTOHOMETPUUECKON (YHKIIUH.

B noBceaHeBHOM KU3HU U IPH U3YYSHUH IPYTUX TPEIMETOB:

- COCTaBJISTh U pellaTh YPaBHEHHS M CUCTEMbl YPABHEHUU MPU PEIICHUU HECIOKHBIX MPAKTHYECKUX
3a/aq

Dyukyuu

- OnepupoBaTh Ha 0a30BOM ypOBHE MOHSTHUSMHU: 3aBUCUMOCTh BEIHYWH, (DYHKIUS, apryMEHT U
3HaueHUe (PYHKIMHU, 00IaCTh OMpeeNieH!s] 1 MHOKECTBO 3Ha4eHHH (QDyHKIHH, TpaduK 3aBUCUMOCTH,
rpaduk QyHKIUUA, HYIH (QYHKIHH, MPOMEKYTKH 3HAKOTIOCTOSIHCTBA, BO3pPAcCTaHHE HA YHCIOBOM
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MIPOMEKYTKE, YObIBAaHHE Ha YHCIOBOM MPOMEXKYTKE, HauOoJbliee U HaUMEHbIIee 3HaUeHHE (HYHKIIUU
Ha YUCIIOBOM IPOMEXYTKE, IepHoarIecKast (PyHKIHS, IEPUOT;

- OnepupoBaTh Ha 0A30BOM YpOBHE MOHATUSAMU: NpsiMasi U 0OpaTHas MPOMOPLUUOHATBHOCTD JTMHEWHAS,
KBaJ[paTH4HAas, JJorapuMuieckas U nmokazaresibHas QyHKIHMH, TPUTOHOMETpUYecKue (QyHKINY;

- pacrio3HaBaTh TpaQUKH SIEMEHTAPHBIX (YHKUMH: NMPSAMONH M OOpaTHOW NPOMOPIHOHAIBHOCTH,
JUHEWHOW, KBAJPATUYHOH, JOTapu(PMHUYECKOW M TOKa3aTeNbHOW (YHKIUH, TPUTOHOMETPUYECKHX
(b yHKIIHIA;

- COOTHOCUTH TpaUKd 3JIEMEHTapHBIX (YHKIUI: NMpsAMOH M OOpaTHOW MPOMOPIUOHATBHOCTH,
JMHEWHOW, KBAJPATUYHOH, JOTapu(PMHUYECKOW M TOKa3aTeNbHOW (YHKIUH, TPUTOHOMETPHUYECKHX
¢bynkuuii ¢ popmynamu, KOTOPEIMU OHH 33JaHBI;

- HaXOAMTh 10 TpauKy MPUOIMKEHHO 3HAYeHUST QYHKIMH B 3aJaHHBIX TOYKAX;

- OIpeAeNATh 1Mo rpaduky cBoWCTBa (PyHKIHMH (HyJIH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, TPOMEKYTKU
MOHOTOHHOCTH, HauOOJIbIIINE ¥ HAUMEHBIIINE 3HAYECHUS U T.I1.);

- CTpPOUTh OCKHU3 Trpaduka (yHKIUH, YIOBJIETBOPSIOUICH MpHUBEIEHHOMY Habopy ycIoBUI
(mMpoMeXyTKH BO3pacTaHus/yObIBaHUs, 3HaueHUEe (QYHKUMU B 33JaHHON TOYKE, TOUKH IKCTPEMYMOB U
T.J.).

B noBceaHeBHOM KU3HU U IPU U3YUEHUH IPYTUX IPEIMETOB!

- ompenensATh MO rpaduKaM CBOWCTBA PEATbHBIX MPOILIECCOB W 3aBUCUMOCTEH (HauOOJIbIINE U
HauMEHBIINE 3HAYCHHs], IPOMEXKYTKH BO3PACTAHUS M yOBIBAHMS, IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA U
T.1L.);

- UHTEPIIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYalUH.

Inemenmolr mamemamuuecko2o aHalu3a

- OmnepupoBaTh Ha 0a30BOM ypOBHE MOHSATHSMH: MPOU3BOJHAS (QYHKIMU B TOUYKE, KacaTellbHas K
rpaduky GyHKIIUH, TPOU3BOIHAS (QDYHKIIUH;

- OIpPEAEATh 3HAUCHHE MPOU3BOJAHON (DYHKIMU B TOUKE IO M300PAXKEHMIO KacaTelbHOM K rpaduxy,
MPOBEICHHOM B 3TON TOYKE;

- pemiatb HECJOXKHBIE 3aJa4d Ha IPUMCHEHHE CBA3M MEXKIY IPOMEXKYTKAMH MOHOTOHHOCTH H
TOYKAMHU SKCTpeMyMa (PyHKIMH, C OJAHOM CTOPOHBI, M MPOMEXYTKAMH 3HAKOINOCTOSIHCTBA U HYJISIMU
MTPOM3BOTHOM 3TOM (DYHKITUH - C APYTOH.

B noBceaHeBHOM KU3HU U NIPH U3YYCHUH IPYTHX IPEIMETOB!

- MIONB3YSCh TpauKaMy, CPABHUBATh CKOPOCTHU BO3pacTaHus (pocTa, MOBBIICHUS, YBEIUUCHHS U T.I1.)
WA CKOPOCTH YObIBaHMsI (I1a/IeHUs], CHYPKEHUS], yMEHBIIECHUS U T.I1.) BEJIMYMH B PealbHbIX Ipolieccax;
- COOTHOCUTH I'paMKH pPEaJbHBIX MPOLIECCOB M 3aBUCHUMOCTEH C UX ONMCAHUSAMM, BKIIOYAIOLIUMU
XapaKTepUCTUKHU CKOPOCTHU U3MEeHEHHUs (OBICTPBII POCT, IJIaBHOE MOHUKEHHE U T.I1.);

- UCHOJIb30BATh IPapUKU peanbHbIX MPOLECCOB sl PELIEHHs HECIO0KHBIX NMPUKIAAHBIX 33/1a4, B TOM
qucie onpeaessis no rpaduky CKopocTb Xoa Iporecca.

Cmamucmuka u meopus 6epoamuocmei, 102uKa 4 KOMOUHAMOpuUKa

- OmnepupoBath Ha 0a30BOM YPOBHE OCHOBHBIMU OINMCATENbHBIMU XapaKTEPUCTUKAMH YHCIOBOTO
Habopa: cpeaHee apupmMeTHIECcKoe, MelaHa, HauboJIbIllee U HaUMEHbIIIee 3HaYEeHUS;

- OIepUpOBaTh Ha 0A30BOM YPOBHE MOHITUSMH: YaCTOTA U BEPOSITHOCTb COOBITHS, CITy4ailHbIil BBIOOD,
OIIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMUY;

- BBIYUCIIATH BEPOSITHOCTH COOBITUI HAa OCHOBE MOJICUETA YHCIIa UCXOA0B.

B noBceHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX IPEIMETOB!

- OLICHMBATh U CPABHUBATH B IPOCTHIX CIIy4asiX BEPOSTHOCTU COOBITUN B peaIbHOM KU3HH;

- YUTaTh, COINOCTABIISITH, CPABHMBATh, MHTEPIPETUPOBATh B IIPOCTBIX CIy4dasiX pEalbHbIE JTAHHBIE,
IpeJCTaBJICHHbIE B BUJIE TaOIULl, JUarpamMm, rpadukos.

Texcmoegvie 3a0auu

- Pemrate HECIIO)KHBIE TEKCTOBBIE 3a/1a4M Pa3HBIX THIIOB;

- aHaJM3MPOBATh YCIOBHE 3aJau, IPU HEOOXOIUMOCTH CTPOUTH JISl €€ PEIICHUS MaTeMaTHYECKYIo
MOJEIIb;

- IOHUMATh U UCHOJB30BATh Ul pELISHHs 33/1a4 HH(POpPMAIHIO, IPEICTABIEHHYIO B BU/I€ TEKCTOBON
Y CUMBOJIBHOM 3aIucH, cxeM, Tablull, JuarpaMmm, rpa)ukoB, pUCYHKOB;

- IeCTBOBATH 110 AJITOPUTMY, COJEPKAIIEMYCSI B YCIIOBUH 3a]1a4H;

- HCTIOJIb30BAaTh JJOTUYECKUE PACCYK/IEHUS IIPH PELICHUH 33]1a4H;

- paboTaTh ¢ U30BITOUYHBIMH YCIOBUSMH, BEIOMpast U3 Bceil MHPOpMAaLIUK, JaHHbIE, HEOOXOUMBbIE IS
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pelIeHus 3a/1a4H;
- OCYILECTBJIATh HECIOXKHBIA TepeOOop BO3MOXKHBIX PEHICHHWH, BBIOMpas M3 HUX ONTUMAIBHOE IO
KPUTEPHIM, CHOPMYIUPOBAHHBIM B YCIIOBUHY;

- aHAIM3UPOBATH M HHTEPIPETUPOBATD MOJTYyUCHHBIC PEIICHUS B KOHTEKCTE YCIOBHS 3a/1a4, BHIOMpATh
pelIeHNs, HE IPOTUBOPEYALUE KOHTEKCTY;

- peliarth 3a/1a4y Ha pacyeT CTOMMOCTHU NOKYIOK, YCIIYT, TO€30K U T.IL.;

- pewaTb HECJIOXKHbIE 3aJauyd, CBS3aHHbIE C JOJEBBIM Y4YacTHEM BO BJIaJA€HUU (UPMOH,
MPEANPUITHEM, HEABUKUMOCTBIO;

- pelaTh 3aJaud Ha MPOCThI€ MPOLIEHTHI (CUCTEMBl CKUIOK, KOMHCCHN) U HAa BBIUHCIEHHE CIIOKHBIX
IIPOLIEHTOB B Pa3JIMYHbIX CXEMaX BKJIa/I0B, KPEAUTOB U UIIOTEK;

- pemiath NpakTUYECKHUE 3a/1a4M, TPEOYIOIINE UCII0Ib30BaHMsI OTPULIATEIbHBIX YMCEIl: HA ONpeeICHUE
TEMIIepaTypbl, Ha OINpEJEJICHUE I0J0XKEHUsI Ha BPEMEHHOM OCH (10 Hamled 3pbl M IOCJE), Ha
JBUKEHHE IEHEKHBIX CPEJCTB (MPUX0J/pacXxo/), Ha ONpe/ieieHHe ITyOUHBI/BBICOTHI U T.I1.;

- HCIOJIb30BaTh MOHATHE MacmiTada A HaXOXKJIEHUS pPACCTOSHUM M JJIMH Ha Kaprax, IUIaHax
MECTHOCTH, TJIaHaX [MOMEIIEHUH, BBIKpOIKax, Mpu paboTe Ha KOMIIBIOTEPE U T.II.

B noBceaHeBHOM KU3HU U PU U3YYEHUH IPYTHX MPEIMETOB:

- peliaTh HeCI0XKHbIEe IPAKTUUECKUE 3a]a4l, BO3HUKAIOIINE B CUTyallUsIX TOBCETHEBHOM JKU3HH.
T'eomempus

- OmnepupoBaTh Ha 0a30BOM YpOBHE MOHATUSAMHU: TOYKA, NpsAMas, IJIOCKOCTb B IPOCTPAHCTBE,
MapajuIeIbHOCTh U MEPIEHIUKYISIPHOCTD NMPSMBIX U MJIOCKOCTEH;

- pacrmo3HaBaThb OCHOBHBIE BHJbl MHOTOIPDaHHUKOB (MpU3Ma, MNHpaMUAa, PSIMOYrOJIbHBIN
napajuienenumnesn, Kyo);

- u300pakath u3yyaembie GUTYpBl OT PYKH U C TPUMEHEHUEM IPOCTHIX YEPTEHKHBIX HHCTPYMEHTOB;

- 1enaTh (BBIHOCHBIE) MIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX GUTYp: BUJ CBEPXY, COOKY,
CHM3Y;

- W3BJIEKaTh MH(OpPMAIMIO O MPOCTPAHCTBEHHBIX I€OMETPUYECKUX (PUrypax, NMpeICTABICHHYI Ha
qyepTekax U pUCYHKax;

- IPUMEHATH TeopeMy [Iudaropa npu BEIYNUCIEHUN 2IEMEHTOB CTEPEOMETPUIECKUX (PUryp;

- HaxoIuTb OOBEMBbI M IUIOIIAJM INOBEPXHOCTEH MPOCTEHIIMX MHOIOIPAaHHUKOB C IPUMEHEHUEM
(opmyu;

- pacro3HaBaTh OCHOBHBIC BHJIBI TEJI BpalieHus (KOHYC, ITMIUHADP, cdepa U 1m1ap);

- HaxoJUTh OOBEMBI M IJIOLIAJU MOBEPXHOCTEH MPOCTEHUIIMX MHOTOIPAaHHUKOB M TE€J BPAILEHUS C
IpUMEHEeHHEeM GOpMyIL.

B noBceHEeBHOM JKU3HU U IIPU U3YYEHUU JPYTUX MPEIMETOB!

- COOTHOCHUTb a0CTPAaKTHbIE T€OMETPUYECKHE IOHATUA M (AKTBI C pPEANbHBIMU >KU3HCHHBIMU
00BEKTaMHU M CUTYaLUSIMU;

- HUCII0JIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (UTYp AJIS PELICHUs TUIOBBIX 3a/a4
IIPAKTUYECKOTO COJCPIKAHUS;

- COOTHOCHUTb IIJIOIIAN TOBEPXHOCTEN Tel OAMHAKOBON (POPMBI PA3IMYHOTO Pa3Mepa;

- COOTHOCUTb 00BEMBI COCYZI0B OJIMHAKOBOM (POPMBI Pa3IMYHOIO pa3Mepa;

- oueHuBaTth (opMy MPaBUIBHOIO MHOTOTPAHHHMKA IIOCJIE CIWJIOB, CpPe30B M T.I. (ONpeAessTh
KOJIMYECTBO BEPIIMH, pedep U IrpaHel NOJy4eHHbIX MHOTOTPAaHHUKOB).

Bekmopul u koopounamut 6 npocmparncmaee

- OnepupoBath Ha 6a30BOM YpOBHE MOHATUEM JIEKApPTOBBI KOOPIUHATHI B IPOCTPAHCTBE;

- HaXOJMUTh KOOPJIMHATHI BEPILIUH Ky0a U MPSMOYTOJIBHOTO Mapasulesenunesa.

Hcmopus mamemamuxu

- OnMchIBaTh OTIENBHBIE BBIJAIONINECS PE3YJIbTAThI, IOJyYEHHBIE B XOA€ Pa3BUTUS MAaTEMAaTHKHU Kak
HayKH;

- 3HaTh MPUMEPHI MATEMAaTUYECKMX OTKPBITUI M UX aBTOPOB B CBSI3M C OTEUECTBEHHOM M BCEMHUPHOMU
HUCTOPUEN;

- IOHUMAaTh POJIb MaTEMATUKH B pa3BUTUU Poccun.

Memoovt mamemamuxu

- IIpuMeHsATh N3BECTHBIE METO/IbI IIPU PELIEHUH CTAaHAAPTHBIX MATEMAaTUYECKUX 3a/1a4;

- 3amMedaTh M  XapaKTepu30BaTb  MAaTEMAaTUYECKUE  3aKOHOMEPHOCTM B  OKpyXKarouien
NEVCTBUTEIBHOCTH;
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- IOpPUBOAUTH INPUMEPHl MATEMaTHUYECKUX 3aKOHOMEPHOCTEW B TIpPUPOJE, B TOM 4YHUCIE
XapaKTEepPU3YIOIINX KPACOTY U COBEPLIEHCTBO OKPYKAIOIIET0 MUPa U MPOU3BEACHUN HCKYCCTBA.

— BLIHyCKHI/IK MOJYYUT BO3MOKHOCTD HAYUYUTHLCH: JII pa3BUTUA MBIINJIICHHA, WCIIOJIL30BAHHA B
HOBCCHHCBHOﬁ JKU3HH U 00ECICUCHHUS BO3MOXKHOCTH YCIICIIHOTO MPOJO0JIKCHUS 06pa3013aH1/151 110
CIICHUAJIBHOCTAM, HC CBA3AHHLIM C IMTPHUKJIAAHBIM HCIIOJIb30BAHUCM MATCMAaTHUKU.

5. COAEPXKAHUE YUYEFHOM JUCITATLIAHBI
Bsenenue
MaremaTka B HayKe, TEXHHUKE, SKOHOMHKE, WH(POPMAIIMOHHBIX TEXHOJIOTHSIX U MPAaKTHYECKOU
JEeSATeITbHOCTH.
Henu u 3amaun u3ydeHust MareMatuku npu ocsoennu npodeccuit CI1O u cnennansHocreit CIIO.

AJITEBPA

Pa3BuTre noHsTHs 0 UKCIIe

Lensie wu panuwoHanmpHble uyucia. JleiicTBuTenbHbIEe uucia. [IpuOIMKeHHbIE BBIYUCICHUS.
KomruiekcHbie uncna.

Kophu, crenenu u orapudmsr

Kopun wn crenenn. KopHm HarypanpHOM cTeneHM W3 4uciaa W ux cBoiictBa. CremneHn ¢
palMoOHATBHBIMHM TIOKa3aTeNISIMU, WX CBOMCTBA. CTEeNeHHW C JCHCTBUTEIBHBIMH ITOKa3aTEIISIMU.
CBOMCTBA CTEINEHH C JSHCTBUTEILHBIM IT0Ka3aTEIEM.

Jlorapucpm. Jlorapubm umcrna. OcHoBHOE JoTapu(MHUECKOE TOXKAECTBO. JlecsaTHuHble W
HaTypayibHble orapudmel. [IpaBuna aeiicteuii ¢ norapudmamu. Ilepexos Kk HOBOMY OCHOBAHHUIO.
[Ipeobpa3zoBanue anredbpanyeckux BeIpakeHuid. [IpeoOpazoBanue parmoHaIbHBIX, HPPAITHOHATBHBIX
CTETIEHHBIX, TOKA3aTENbHbBIX U JTOTapu(PMUUIECKIX BbIPAKEHUH.

Apudmernueckue ACUCTBUS HAJ YHUCIaMH, HaXOXKJIEHUE MPUOIMKEHHBIX 3HAYCHHH BENUYHH U
MOTPEITHOCTEN BRIUMCICHUH (aOCOTIOTHON M OTHOCUTEILHOM ), CPABHEHHUE YHCIIOBBIX BHIPKCHUM.
Brrunciienue u cpaBHeHHE KOpHEH. BeINoTHEHHE pacyeTOB € paguKaIaMHu.

Pemienne wuppanvoHaNbHBIX ypaBHEHHMI. HaxokiaeHue 3HaYeHHW CTENeHEeW C palMoHaIbHBIMHU
nokaszarensimu. CpaBHeHue crerneHed. [IpeoOpa3oBaHust BbIpaXXEHHUH, COJEpKAIIUX CTEHCHHU.
Pewrenne nokasaTenbHbIX ypaBHEHU.

Pewrenne npukinagHeix 3a1a4.

Haxoxpaenue 3Hauenuit goraprudma mno npous3BoIbHOMY OcHOBaHUIO. [lepexon oT 0JHOTO OCHOBaHUS
K gapyromy. Berumcnenume u cpaBHeHue jorapudmoB. JlorapupmMupoBaHue U MNOTEHIMPOBAHUE
BBIPAKCHUM.

[TpubnkeHHbIe BBIYUCICHUS U PEUICHUS MPUKIAJAHBIX 3a/a4.

Pemenne norapumMuueckux ypaBHEHHIA.

[IpakTuueckue 3aHATUS

OCHOBbBI TPUTTOHOMETPUM

OCHOBHBIE IOHATHS

Paguannas mepa yria. BpamarensHoe asuwkenne. CUHYC, KOCUHYC, TAHT€HC M KOTAHT'€HC YMCIIA.
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA

®opmyinsl npuseaeHus. Popmyisl cnoxeHus. PopMyiiel yaBoeHus. PopMyIibl IOJOBUHHOTO YITIA.
[IpeoOpa3oBaHus NPOCTEHIINX TPUTOHOMETPUYECKHUX BBIPAKEHHH

IIpeoOpa3oBaHue CyMMBbl TPUTOHOMETpPHUYECKMX (YHKIMHA B NpOU3BENEHHE M IPOU3BEJICHUS B
cymMMy. BelpaskeHue TpUroHOMETpUUECKUX (QYHKIHUN Yepe3 TAHT'€HC IMOJIOBUHHOTO apryMEHTa.
TpuronomeTpruueckue ypaBHEHHsI 1 HEPaBEHCTBA

IIpocreiimme TpuroHoMeTpuueckue ypaBHeHus. IIpocreiime TpUroHoMeTpu4eCKue HEPaBEHCTBA.
OO6patHble TpUroHoMeTpuyeckre QyHKIUU. APKCUHYC, apKKOCHHYC, apKTaHT€HC.

Panuannslii METO U3MEPEHHUS YIJI0OB BPALEHHsI U CBA3b C IPAyCHON MEPOIl.
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OCHOBHBIE TPUTOHOMETPHUECKUE TOXAECTBA, (OPMYIBI CIOXKEHHUS, YABOCHHUSA, IMPeoOpa3oBaHHE
CYMMBl TpPUTOHOMETPUYECKHX (YHKIMIA B TpoU3BENEHHE, NpeoOpa3oBaHUE MPOU3BEICHHS
TpUTOHOMETpUYeCKHX (GyHKUUHA B cymmy. [lpocreifiine TpPUTOHOMETPUYECKUE YpPaBHEHUS U
HEPaBEHCTBA.

OOpatHble TPUTOHOMETpHUYECKHE (DYHKIIMU: apKCUHYC, apKKOCHHYC, aPKTaHTeHC.

[IpakTrueckue 3aHATHS

®OVHKIIUU, NX CBOMCTBA U TPAGUKU

Oynkiuu. O0JIacTh ONpeIeICHUSI U MHOXKECTBO 3HaUCHU; rpaduk QyHKIHUU, TOCTPOCHHE rpaduKOB
GbyHKIUH, 3a1aHHBIX PA3JIMYHBIME CIIOCOOAMHU.

CaoiictBa (¢yHKIIMH. MOHOTOHHOCTH, YETHOCTh, HEYETHOCTh, OTPAHWYCHHOCTb, IEPHOTUIHOCTS.
[TpomexxyTkH BO3pacTaHusi U YObIBaHHUS, HAUOOJIbIIEe U HAUMEHbBIIIEE 3HAUCHUS, TOYKH IKCTPEMyMa.
I'paduueckas naTepnperanus. [Ipumepsl QyHKIMOHATBHBIX 3aBUCUMOCTEH B pealIbHBIX TpoIieccax 1
ABIEeHUAX. Apudmernueckue omnepauuu Hajx (yHKousMU. CroxHas GYHKUMS (KOMIO3HULIMS).
[TonsiTne 0 HETIPEPBIBHOCTH (YHKITUH.

ObpatHble pyHkuuu. OOmacte ompeneneHus M oOnacTe 3HaueHUM oOpaTHOW (yHkuuu. ['paduk
o0paTHOM (YHKIHH.

CreneHHbIC, TOKa3aTeNbHBIC, JOTapu(MUUECKHe W TpUroHOMeTpuueckue (yakmun. OOpaTHBIC
TPUTOHOMETpHUYECKHE (PyHKIIMH

Onpenenenus QyHKIUMN, X CBOMCTBA U IpadUKH.

[IpeobOpazoBanus rpadukos. [lapannensHbIid TIEpEeHOC, CHMMETPHUSI OTHOCHTEBHO OCei KOOpAWHAT U
CHMMETpPHSI OTHOCHTEJIBPHO Havyajia KOOPAWHAT, CHMMETPHSI OTHOCHTEIIBHO MPSIMOH Y = X, pacTsDKEHHUE
U C)KaTHE BIOJIb OCEN KOOPANHAT.

[Ipumepsl 3aBUCMMOCTEN MEXIy MEPEMEHHBIMH B PEAJbHBIX MPOIIECCaX M3 CMEXKHBIX JUCIMILINH.
Omnpenenenue ¢ynkumii. [loctpoenne u ureHue rpadukoB (yHkui. MccnemoBanue (QyHKIHH.
CBoiicTBa JHMHEHHOW, KBaIpPaTHYHOW, KYCOYHO-IMHCHWHOW W JpOOHO-JIMHEWHOUW (QyHKIHIA.
HenpepriBabie 1 nepuoanyeckue ¢yHkuuu. CBoiicTBa U rpaduKu CHHYyca, KOCHHYCa, TaHTE€HCa U
kotanrenca. OOpatHbie (QyHKIMU W uX Tpaduku. OOpaTHbIE TPUTOHOMETPHUYECKHE (PYHKITHH.
[IpeobOpazoBanus rpaduka pyakuuu. ["apmonnueckue kosnedanus. [Ipuknaaaeie 3a1aun.
[TokazarenbHble, TorapudmMudeckie, TPHrOHOMETPUYECKUE YPAaBHEHHS 1 HEPABEHCTBA.
[IpakTueckue 3aHATHS

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

ITocnenoBarensHocTH. CrocoObl 3aaHusl M CBOMCTBA YMCIOBBIX IoOcienoBaTeabHOCTeH. [loHsaTHE O
npenene  nocienosarenbHocTd.  CyllecTBOBaHME — Ipefeila  MOHOTOHHOW — OIPaHUYEHHOMU
nocienoBareabHocTH.  CymmupoBaHMe — mociiefoBarenbHOcTell.  beckoHeuHo — yObIBaromias
reOMETpHUYECcKas IPOrPeCCUs U €€ CyMMa.

IIpousBosanas. IloHsTHE O NPOM3BOMHOW (YHKLIMH, €€ I'€OMETPUYECKUH M (PU3NYECKUH CMBICI.
VYpaBHeHue kacaresnbHOM K rpaduky ¢yHkuuu. IIpou3BojHBIE CYyMMBI, Pa3HOCTH, IPOHU3BEICHUS,
yacTHble. [IpoM3BOJHBIE OCHOBHBIX 3J€MEHTapHbIX (yHKUMH. IlpuMeHeHHEe NPOU3BOJHONH K
HCCIIeIOBAaHUIO (QDYHKIMHA U IOoCTpoeHHIo rpadukoB. [IponsBoanbie 0OpaTHON (PyHKIMU U KOMIO3ULIUU
GyHKIHH.

IIpuMepsl UCIOJIB30BaHUSA INPOU3BOJHOM I HAXOXKACHWS HAMWIIYy4YIIErO pELIeHUs B IPUKIAIHBIX
3amauax. BTopas mpousBonHas, ee reoMeTpudeckuil U ¢uszndeckuil cMmbicia. HaxoxkJeHue cKopocTH
IS TIpoliecca, 3aJJaHHOTO (OpMYIIOi U TpauKOM.

IlepBooOpa3nas u uHTerpai. llpumeHeHue ompeneNeHHOro MHTErpana s HaXOKJICHUs IUIOLIaTu
KpuBOJIMHEWHOU Tpaneuunu. @opmyna Heiorona—IJleitOnuma. Ilpumepsl npumMeHeHHs HMHTErpajia B
¢u3nKe U reoMeTpun.

YucrnoBasi 1Mociie0BaTeNbHOCTh, CHOCOOBI €€ 3aJaHus, BBIYMCICHHS YJICHOB IOCIIEI0BATEIBHOCTH.
[Ipenen nocnenoBarenbHOCTU. beckoHeuHO yObIBaroIasi reoMeTpuyeckast porpeccusl.

IIponsBogHasA: MEXaHUYECKUM U T€OMETPUUECKUI CMBICII IIPOU3BOAHOM.
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VYpaBHenue kacatenbHOW B oOmiem Buzae. llpaBuna u dopmynsl auddepennupoBanus, Tadmuna
MPOU3BOJHBIX 3JeMEHTapHbIX (yHKkuuid. MccnenoBanne (yHKIMM C TMOMOIIBIO POM3BOJIHOM.
Haxosxnenne HanOoJIbIIero, HAMMEHBIIETO 3HAYCHUS U SKCTPEMAJIbHBIX 3HAaUeHUH (PyHKIIHH.
WNurterpan u mnepBoobpasnas. Teopema Heiorona—IJleitOnuna. IlpumeHeHne uHTErpana K
BBIUMCIICHUIO (PU3UUECKUX BETMYUH U TUIOIIAICH.

[IpakTrueckue 3aHATHS

YPABHEHUA 1 HEPABEHCTBA

VYpaBHEHHsT M CUCTEMBl YypaBHEHUH. PanpoHnanbHble, HWPpAaLMOHAIBHBIE, II0KA3aTelIbHbIE U
TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCWIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHbIE TpPUEMBI UX pelieHus (pa3lokKeHHEe Ha MHOXUTENM, BBEJACHHE HOBBIX HEHU3BECTHBIX,
MOJICTAaHOBKA, TpauecKuii METOI).

HepaBencrBa. PanmoHanbHbBIE, MppalMOHAIbHBIE, TOKA3aTEIbHbIE W  TPUTOHOMETPUYECKHE
HepaBeHCcTBa. OCHOBHBIE TPUEMBI UX PELICHUS.

Hcnonb3oBanue cBoiicTB U TrpadukoB (YHKIUI NpU pelIeHUH YpaBHEHMHW W HepaBeHCTB. MeToj
uHTepBasioB. 300pakeHne Ha KOOpPAMHATHOM IUIOCKOCTH MHOXECTBA PEUICHUH YpaBHEHUH U
HEPABEHCTB C JIByMs IEPEMEHHBIMU U UX CHCTEM.

[Tpuknagneie 3a1aun

[IppuMeHeHne MaTeMaTMYEeCKMX METOJOB U PEIICHUS COJAEpKATEeNbHBIX 3aJad W3 Pa3JIMYHBIX
obrnactell HayKH U MPaKTUKU.

WNHTtepnperanus pe3yapTara, yueT pealbHbIX OTpaHUYCHUI.

Kopnu ypaBHenuii. PaBHocunbHOCTh ypaBHeHUH. [IpeoOpa3oBanue ypaBHeHuid. OCHOBHBIE NPUEMBI
pemenusi ypapHeHui. Pemenne cucteM ypaBHeHui. Mcmonp3oBaHue CBOMCTB M TpaduKoB (PyHKIIHI
JUIA PEILICHUS] ypaBHEHUN 1 HEPaBEHCTB.

[IpakTnueckue 3aHATHS

KOMBHUHATOPHKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEN

DneMeHTbl KOMOMHATOPUKH

OcHOBHbIE MOHATHS KOMOMHATOPUKU. 3aqaud Ha MOJACYET YHUCIAa DPa3MEIICHUH, MepecTaHOBOK,
coueranuii. Pemenue 3amau Ha mnepebop BapmanToB. PDopmyna OumHoma Hprorona. CpoiicTBa
OMHOMHUHANBHBIX KOdhdunreHToB. TpeyronpHuk [1ackars.

DJIEeMEHTBI TEOPUH BEPOSTHOCTEH

CoOblITHE, BEpOSTHOCTH COOBITHS, CIOKEHUE U YMHOKEeHHE BeposiTHOCTel. [loHsTHe 0 He3aBUCUMOCTH
coObITHii. JluckpeTHas ciydaiiHas BeIMUYMHA, 3aKOH €€ pachpeesieHus. UncioBble XapaKTepUCTUKU
JMICKPETHOM cityyaiiHo# BennuuHbl. [loHsATHE 0 3aKOHE OOJIBIINX YHCEIL.

DneMeHThl MaTeMaTUYeCKOM CTaTUCTUKU

[IpencraBienue AaHHBIX (TaOMUIBL, AUArpaMMbl, rpaduKu), TeHEepalbHas COBOKYIIHOCTb, BHIOODKA,
cpenHee apupmeTnieckoe, meauana. [lonstue o 3a1auax MaTeMaTHUECKON CTATUCTUKH.

Pemenne npakTuyeckux 3aaad ¢ MPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB.

Uctopus pa3BuTHs KOMOMHATOPUKH, TEOPUU BEPOSATHOCTEH M CTATUCTHKH U UX POJIb B Pa3IMYHBIX
chepax uenoBeueckol kuzHenesTeNbHOCTH. [IpaBuna xomOuHaTtopuku. PereHre KOMOMHATOPHBIX
3amauy. Pa3memienusi, couetaHus U nepectaHoBKU. buHom Hprorona u TtpeyronsHuk Ilackans.
[Tpukmnanueie 3a1a4.

Kiaccuueckoe onpenenenne BeposiTHOCTH, CBOMCTBA BEPOSITHOCTEN, TEOPEMA O CyMME BEPOSITHOCTEH.
Boruucnenue BepostHoctel. [Ipuknaansie 3agaun. [IpencraBienne yncinoBbiX AaHHbIX. [IpukinaaHbie
3a/1auu.

[IpakTuueckue 3aHATUS

I'EOMETPUA
IIpsiMbI€e U TUIOCKOCTHU B IIPOCTPAHCTBE
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B3anmHoe pacnosioxkeHrne ABYyX NPSMBIX B MpocTpaHcTBe. [lapajuienbHOCTh MPAMOW M IUIOCKOCTH.
[TapamtenpHOCTE IUIOCKOCTEH. IlepneHauKyIApHOCTH HpSAMON M IUIOCKOCTH. llepneHnukynsap u
HAaKJIIOHHAs. YTOJ MEXIy NPAMOW M IIOCKOCTBIO. [IByrpaHHBIN yroia. Yroi MexIy IUIOCKOCTSMH.
IlepneHIUKYISIPHOCTD IBYX IUIOCKOCTEH.

I'eomerpuueckue npeodpazoBaHus MPOCTPAHCTBA: MapaJUICIbHBIN MIEPEHOC, CHMMETPHS OTHOCHTEIHHO
IIJIOCKOCTH.

[TapannensHoe  mpoektupoBanue.  Ilnomaap  oproronHanmpHOM — mpoekumu.  M3o0pakenue
[IPOCTPAHCTBEHHBIX (QUTYD.

MHororpaHHuku

Bepmunbl, peOpa, rpaHu MHororpaHHuka. Pa3sBeprka. MHororpanuble yriel. Belmykiibie
MHOTOrpaHHuku. Teopema Ditnepa.

[Ipusma. Ilpsamas u HaknoHHas npusma. [IpaBunbHas npusma. [lapamnenenunen. Kyo.

[Mupamuna. IlpaBunpHas nupamuaa. YceueHHas nupamuga. Terpasap. Cummerpun B KyOe, B
napajuienenunese, B npusme u nupamuae. Cedenus Kyoa, Ipu3Mbl U TUPAMUIBL.

[IpencraBieHnre o NpaBWIBHBIX MHOTOIPAaHHUKax (TeTpajape, KyOe, OKTadape, HoAeKasape MU
HKOCAdIPe).

Tena u MOBEpXHOCTH BpalleHUs

Hunuaap u koHyc. YcedeHHBIM KOHyc. OCHOBaHHWE, BBICOTAa, OOKOBas MOBEPXHOCTh, OOpasyromias,
pa3BepTka. OceBble CeueHHUs M CeueHus, mapaienbHble ocHoBaHuto. [llap u cdepa, ux cedenus.
KacarenbHas minockocTs Kk cgepe.

N3mepenus B reoMmeTpun

O6bvem u ero usmepenue. arerpanbHas Gopmyina oobema.

®opmynsl 00bemMa Kyda, IpSIMOYTOJIBHOTO MapaieNienumnena, Npu3Msl, MumHApa. PopMyisl 0obemMa
nupamMuabl ¥ KoHyca. @opmynbl IIOMAAN MOBEPXHOCTEW IUIMHApa U KoHyca. dopmynsl oObema
mapa o riotaau chepsl.

[Tomo6ue Ten. OTHOMIEHUS MJIOMIAEH TOBEPXHOCTEH M 00BEMOB TTOI0OHBIX TEI.

KoopauHatsl 1 BEKTOpBI

[IpsimoyrosnbpHas (IeKkapToBa) CHUCTEMa KOOPAMHAT B MpocTpaHcTBe. DopMmyna pacCTOSHHUS MEXIY
JBYMSI TOUKaMU. YpaBHEHUS c(Hephl, TIIOCKOCTH U MPSIMOM.

Bekropel. Moayns BekTopa. PaBeHCTBO BekTOpoB. ClOKEHME BEKTOPOB. YMHOXXEHUE BEKTOpa Ha
yncio. Pa3noxkeHue BeKTopa Mo HalpaBiICHUsIM. YTOJ MEXAy AByMs BekTopamHu. [Ipoekuus BekTopa
Ha ocbk. KoopauHatel BekTopa. CKajasipHOE POU3BEICHUE BEKTOPOB.

Hcnonp30BaHyre KOOpAUHAT U BEKTOPOB MPU PEILICHUH MaTEMATUUECKUX U MIPUKIIAAHBIX 3a]a4.
[IpakTuueckue 3aHATUS

[Ipu3Haky B3aMMHOIO PAacHOJIOKEHHS MPSAMBIX. YTOJ MEXAy HNpsAMbIMU. B3anMHOe pacronoxeHue
NpsAMBIX W IJIOCKOCTEH. IlepneHauKynssp M HakJIOHHAsA K IUIOCKOCTH. YTOJ MEXIAy NpAMOA M
IJIOCKOCThIO. TeopemMbl O B3aUMHOM DAacIOJIOKEHUM NpsIMOM M IUIOCKOCTU. Teopema O Tpex
NepHEHANKYIIApax.

[Ipu3Haky u CBOMCTBA NMapajuieIbHbIX U NEPIEHANKYISPHBIX 1710 CKOCTEH.

Paccrosnue oT TOYKM A0 MJIOCKOCTH, OT MPSMOM /10 IIOCKOCTH, PACCTOSIHUE MEXIY IUIOCKOCTSIMH,
MEXIY CKPELIUBAIOIIUMUCS IPSIMBIMU, MEXKIY TIPOU3BOJIBHBIMU (PUTYpPAMU B IPOCTPAHCTBE.
[TapannenpHO€ MPOEKTUPOBAHME M €ro CBoilcTBa. Teopema O MIOIIA[M OPTOTOHAIBHOM MPOEKUUU
MHOTOYTOJIbHUKA. B3aMHOE pacroioskxeHue MpoCTpaHCTBEHHBIX (PUTYD.

Paznuunble BuAbl MHOTOTrpaHHUKOB. Mx wn3o0paxenus. CeueHHs, pa3BEpPTKU MHOTOTPAHHHKOB.
[Inomans mnoBepxHOCTH. Buapl cummerpuii B mnpocTpaHcTBe. CHUMMeETpHsi Tel BpallleHHus U
MHOTOI'PaHHUKOB. Bbruncnienue miomaseit 1 o0beMoB.

Bekropsl. JlelicTBus ¢ BekTopamu. JlekapToBa cucreMa KOOpAUHAT B IIPOCTPAHCTBE.

VYpaBHeHHE OKPY)KHOCTH, c(epsl, INIOCKOCTH. PaccTosHue Mexay Toukamu. JIeHCTBUS C BEKTOpaMH,
3aJaHHBIMM KoopauHaTamu. CKaJspHOE NPOU3BENECHUE BEKTOPOB. BEKTOpHOE ypaBHEHHE NPSIMON U
10ckocTy. Mcnonb3oBaHue BEKTOPOB IIPH JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHH.
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Jlnsi BHEAyAWTOPHBIX 3aHATUN OOydyalomIMMCs Hapsgy C pelmeHHeM 3aJad U BBIIOJTHEHUS
MPAKTUYECKUX 33JaHUH MOXKHO MPEUIOKUTh TEMBI MCCIEJOBATEILCKUX U pedepaTuBHBIX paboT, B
KOTOPBIX BMECTO CEpUN OTACIBHBIX MEJKUX 3aJa4 U YIPAXHEHUN MPEUIararoTcs CIOKETHbIE 3a/1aHMs,
TpeOyroIKe JUTMTETLHOW paboOThl B paMKaX OJHOW MaTeMaTHYeCKON CUTYaIlMH. ITH TEMBI MOTYT OBITh
KaK MHAMBUAYAJIbHBIMU 3aJaHUSMH, TaK M TPYNIOBBIMM JJ COBMECTHOI'O  BBINOJIHEHUS
HCCIEN0BaHUS.
[TpumepHubie TemMbl pedepaToB (JOKIAI0B), HCCIETOBATEIBCKIX IIPOSKTOB

* HenpepsiBHbIE 1p0o0H.

* IIpuMeHEeHHE CIOKHBIX POLEHTOB B )KOHOMUYECKUX pacyeTax.

* IlapamnenpHO€ MPOEKTUPOBAHUE.

* CpenHue 3HaYEHMS U UX IPUMEHEHHUE B CTATUCTHKE.

* BexTopHOE 3a1aHHE NPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.

* CrnoxeHue rapMOHUYECKUX KOJIeOaHuM.

* I'papuueckoe penieHue ypaBHEHUN 1 HEPABEHCTB.

* IlpaBuibHBIE U MOJTYIPABUIBHBIE MHOTOIPAHHHUKH.

* KoHMuecKHe CeYeHHs U X IPUMEHEHUE B TEXHUKE.

* ITlonstue quddepenunana u ero NpUIOKEHUS.

* (CxeMbl NOBTOPHBIX UCTIBITAHUN bepHyIn.

* HccnenoBaHue ypaBHEHHI M HEPABEHCTB C MapaM

6. TEMATHYECKOE IIJIAHUPOBAHUE

[Ipu peanmuzamuu cojepkaHus o0meoOpa3oBaTeIbHON  Yy4eOHOW  JAMCIMIUIMHBI
«Matematuka» B mpexaenax ocBoenus OIIOII CIIO na 6Ga3e OCHOBHOTro 00IIIETO
oOpa3oBaHus ¢ noxydeHuem cpennero oomero oopazoanus (IIIKPC) makcumanbHas
yueOHasi Harpy3ka oOyuwatomuxcsi mo mnpodeccusim CIIO TtexHuueckoro mpodus
npodeccuoHaIbHOTr0 00pa30BaHuUsl COCTABIISET:

- 497 yacoB, U3 HUX ayauTopHas (0Os3aTenabHas) ydeOHas Harpyska oOydJarouiuxcs,
BKJTIOUasi pakTudeckue 3aHatus — 331 4gac (teopusi - 105, npakTuyeckue 3aHATHS
156), BHeayOUTOpHas CaMOCTOSATEIbHAas paboTra CTyaecHTOB — 166 w4acos.
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TemaTnueckuii IiIaH y4eOHON JUCHUIIMHBI «MaTeMaTHKa»

HaunmeHoBanue Coaepikanue yueOHOro MaTepuaJa, JJadopaTopHble U MPaKTHYeCKHe PadoThl, CAMOCTOSITEIbHAS Oobem Yposenn
Pa3aesioB U TeM paboTra o0y4awIuXcs, KypcoBasi padoT (IpoeKT) 1acos 0CBOCHHUS
Beenenne MaremaTiika B HayKe, TEXHHKE, SKOHOMHUKE, WH(POPMALMOHHBIX TEXHOJOTHSIX W MPAKTUYECKON 2 1
nestenpHOCTH. llemm w 3amaum w3ydyeHHWs] MareMaThku 1pu  ocBoeHuu mnpodeccuit CIIO wm
cnenuanbHocter CIIO.
Tema 1. ConepxaHue yaeOHOTro MaTepralia 6 2
Pasputne nonsatusa o | 1. Lenble n panuoHanbHbIe Yncia. JledCTBUTEIbHBIC YHCTIA.
4quCIIe 2. IlpubnuxeHHbIE BBIYUCIICHUS.
3. KoMmmekcHele uncna.
IIpakTnueckoe 3ansaTne Ne 1. Apudmernyeckue neHCTBUS HAJ YUCIAMU. 2 2
IIpakTnueckoe 3anaTue Ne 2. HaxoxneHue npuOIMKEHHBIX 3HAYEHHM BEIMYMH M MOTPEIIHOCTEN 2
BbIYHCIIEHUH (a0COJIOTHOM U OTHOCUTENBHOM). CpaBHEHHE YUCIIOBBIX BbIPAXKEHHM
KontpoJubsHnas padora Ne 1. BXo1HO! KOHTPOJIb 2
KonTposbHasi padora Ne 2. PazBuTue noHATHs 0 YUCe 2
Tema 2. Coneprkanue y4eOHOTo MaTepuasa 2
Kopumy, crenesnu | 1. Kopuum u crenenn. (KopHm HaTypanbHOW CTENEHM W3 4YHMCiIa W WX CBoicTtBa. CTemeHH ¢ 10
sorapudmbl palMOHANBHBIMU TIOKa3aTEIsIMH, UX CBOMCTBA. CTEMEHH C JEHCTBUTEIbHBIMU MOKa3zaTtessiMu. CBOMCTBa
CTENEHHU C JeHCTBUTEIbHBIM [TOKA3aTEIeM. )
2. Jlorapupm. Jlorapudm umcma. (OcHOBHOE JorapuMuYecKoe TOXKIECTBO. JlecaTuuHbie U
HaTypayibHble orapudmel. [IpaBuna aeiictBuii ¢ norapudmamu. Ilepexos Kk HOBOMY OCHOBAHHUIO. )
3. [Ipeo6pazoBanue anredpanveckux BBIpAKEHUH. (ITpeobpazoBanue palMOHaIbHbIX,
HppallMOHAJIbHBIX, CTETIEHHBIX, IOKA3aTEeIbHBIX U JIOTapU(PMUUYECKUX BhIPAKECHHIL. )
IIpakTuyeckoe 3ansitue Ne 3. BplunciieHME M CpaBHEHHE KOpHEH. BpInosiHeHHE pacueToB C 2 2
paauKagamu.
IIpakTuyeckoe 3ansaTHe Ne 4. Penienre uppaiuoOHaJIbHBIX YPaBHEHUMN. 2
IIpakTuyeckoe 3ansaTue Ne 5. HaxoxjaeHue 3Hauye€HUM CTEMEHEW C palMOHaJbHBIMHM TOKa3aTEIsSMH. 2
CpaBuenue creneneil. [IpeoOpa3zoBaHus BRIpaXXEHUHN, CONEPIKAIINX CTETICHU.
IIpakTnueckoe 3ansaTue Ne 6. Perenne noka3aTebHbIX YPaBHEHU. 2
IIpakTnueckoe 3ansaTue Ne 7. Pemenne npukiIagHbIX 3a1a4. 2
IIpakTuuyeckoe 3ansitne Ne 8. HaxoxxeHue 3HaueHUWil jorapu¢ma 1o Nnpou3BOJIBHOMY OCHOBAHHIO. 2

[lepexo OT 0THOTO OCHOBAHUSI K APYTOMY.
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IpakTnyeckoe 3ansatHe Ne 9. Bprumcnenwe u cpaBHeHue Jorapudmon. JlorapupmupoBanue u
MOTEHIMPOBAHNE BBIPAKECHUM.

IpakTuyeckoe 3ansitue Ne 10. [IpuOirkeHHbIE BHIYUCICHUS U PEIICHHS TPUKIIAIHBIX 33/1a4. 2
IIpakTuyeckoe 3ansitue Ne 11. Pemenne norapuMuyecKnx ypaBHEHUH. 2
Kontpoabnas pa6ora Ne 3. KopHu, cTenenu u gorapu@mel. 2
CamocTosiTe/IbHAsA padoTa 00y4YaroIIMXCs 30
1. Pabora ¢ yaeOHUKOM, KOHCTICKTOM ypOKa.
2. PaboTa co cripaBouHUKaMuU
3. Pemenue ynpaxunenuii no reme «KopHu, cTeneHu u jorapupmei»
Tema 3. Coneprxkanue yaeOHOro MaTepuasa
[IpsimMble n 1. B3aumHoe pacrosiokeHue ABYX MPSAMBIX B MpocTpaHcTBe. [lapanienbHOCTh NpsIMOM M MIIOCKOCTH. 8

IJIOCKOCTH B [TapanienbHOCTH MIOCKOCTEN.

MIPOCTPAHCTBE 2. IlepneHUKYJIAPHOCTD NPSAMON M IJIOCKOCTH. [leprieHauKymnsp ¥ HakiIoHHas. llepnenaukynsipHOCTb
JBYX INTOCKOCTEH.
3. Yron Mex 1y NpsIMOU U IJIOCKOCTBIO. JIByrpaHHBIM Yrojl. YTOJI MEXKy IIIOCKOCTSMHM.
4. Teomerpuueckue mpeoOpa3oBaHUS MPOCTPAHCTBA: MapaJJICNIbHBIA  MEPEeHOC, CHUMMETPHS
OTHOCHUTEIILHO TJIOCKOCTH.
5. TlapannenbHoe mpoekTupoBaHue. Ilmomane  opToroHanmpHOM — mpoekuuu.  M3o0paxeHue
MIPOCTPAHCTBEHHBIX QUTYD.
IIpakTuyeckoe 3anaTre Ne 12, [Ipr3Haku B3aMMHOTO PacHoJIOKEHHS TPSAMBIX. YTOJ MEXKIY MPSIMBIMH. 2
B3anmHoe pacnosiokeHue npsAMbIX U MITOCKOCTEM.
IpakTuyeckoe 3ansitue Ne 13. [lepneHauKynsap ¥ HAKIOHHAS K IUIOCKOCTH. YTOJ MEXAY MPSMON U 2
IUIOCKOCTBIO. Teopembl O B3aMMHOM DACIOJIOKEHMHM HpsIMOM UM IUIOCKocTH. Teopema o Tpex
NIEPIECHIUKYJIIIpax. 2
IIpakTuyeckoe 3ausitue Ne 14. [Ipu3Haku W CBOWCTBA NapaUICIbHBIX W TEPICHAUKYISIPHBIX
IJI0CKOCTEH. 2
IIpakTuueckoe 3ansitne Ne 15. PaccrosiHue OT TOYKM A0 IUIOCKOCTH, OT MPSAMON /0 IUIOCKOCTH,
PacCTOSHUE MEXIy IUIOCKOCTSIMH, MEXIY CKPEIIMBAIOLIMMMCA NPSIMBIMU, MEXIY INPOU3BOJIBHBIMU
¢burypamu B IpOCTPAHCTBE. 2
IIpakTuuyeckoe 3ansaTue Ne 16. [TapamienbHoe NpoeKTUPOBaHUE U €ro cBoiicTBa. Teopema o momau
OpPTOrOHAJILHOM MPOEKIIMH MHOTOYroJIbHUKA. B3auMHOe pacnonioskeHue NpoCcTpaHCTBEHHBIX UTYD.
KonTpoabHnas pabora Ne 4. [IpsimMble 1 TUIOCKOCTH B TPOCTPAHCTBE. 2
CamocrosiTesibHast padoTa 00y4aromMXxcst 21

1. PaboTa ¢ yueOHUKOM, KOHCIIEKTOM YpOKa.
2. PaboTa co cripaBOUHUKaMU
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3. Pemenue ynpaxunenuii no reme «lIpsiMble ¥ IIIOCKOCTH B IPOCTPAHCTBE»

Tema 4. Conepxanme yueOHOTO MaTepuaa
DIIeMEHTEI 1. OcHOBHBIE TIOHATHS KOMOMHATOPHKH. 9
KOMOWHATOPHUKHU 2. Pemenue 3aaau (3agaun Ha MOACUET YMCIIa pa3MEILCHU, IEpecTaHOBOK, coueTaHuil. Pemenue 3amnau
Ha iepe0op BapuaHTOB).
3. bunom Herortona (Popmyna OwHoma Hprorona. CBoiicTBa OMHOMUHAIBHBIX KOA(PQMUIIUCHTOB.
Tpeyronbauk Ilackains).
IpakTuueckoe 3ansitue Ne 17. Vcropusi pa3BUTHS KOMOHMHATOPHKH, TEOPHH BEPOSTHOCTEH U 2
CTaTUCTHKH M UX POJIb B PA3ITUYHBIX c(hepax deIoBEUECKOM KUZHENCATEILHOCTH.
IpakTuueckoe 3ansitme Ne 18. IlpaBuna komOuHaTOpuku. PemeHne KOMOWHATOPHBIX 3ajad. 2
Pasmernienns, coueTaHusl ¥ IEPECTaHOBKH.
IIpakTuyeckoe 3ansitue Ne 19-20. bunom Herorona u tpeyronsruk [ackans. [Ipukinanaeie 3agaun. 4
KonTtpoabHnas padora Ne 5. DiieMeHTsl KOMOMHATOPUKH. 2
Tema 5. Conepkanne yaeOHOTO MaTepuasa
Koopaunats! u 1. IlpsmoyronpHas (AekapToBa) cUcTeMa KOOpAMHAT B mpocTpaHcTBe. Dopmyrna paccTOSHUS MEXIy 16
BEKTOPBI JIBYMsI TOYKaMU. Y paBHEHUS cepbl, MIOCKOCTH U MPSMOM.
2. Bekropsl. (Moayns BekTopa. PaBeHCTBO BekTOpoB. CI0KEHHE BEKTOPOB. YMHOKEHHE BEKTOpa Ha
yuciio. Pa3nokeHue BeKTOpa 1o HampaBleHUsIM. YTOJI MeXy IByMs BekTopamu. [Ipoekius BekTopa Ha
ock. Koopaunater BekTopa. CrajasipHOE MPOU3BEACHUE BEKTOPOB. )
3. Ucnosib30BaHre KOOPAMHAT U BEKTOPOB MPU PEIICHUU MAaTEMAaTUYECKUX U MPUKIATHBIX 3a7a4.
IpakTuyeckoe 3ansaTHe Ne 21-22. Bektopsl. JleiicTBus ¢ BekTopamu. JlekapToBa CUCTEMa KOOPIUHAT 4
B IIPOCTPAHCTBE.
IpakTHyeckoe 3ansaTHe Ne 23-24. YpaBHEHHE OKPY)KHOCTH, C(HEphI, MIIOCKOCTH. 4
IpakTuyeckoe 3ansaTue Ne 25-26. Paccrosinue mexay Toukamu. J{elicTBHS C BEKTOpaMH, 3aaHHBIMU 4
KOOpJIMHATaMH.
IIpakTnuyeckoe 3ansitue Ne 27-28. CkanspHoe Mpou3BeIEHHUE BEKTOPOB. BekTopHOE ypaBHEHHE 4
MPSIMOM U TIIIOCKOCTH.
IIpakTtuyeckoe 3ausitue Ne 29-30. Mcmonp3oBaHHE BEKTOPOB IIPH  JIOKA3aTEIIbCTBE TEOPEM 4
CTEpEOMETPUH.
KonTpoabHnas padora Ne 6. KoopauHarts! 1 BEKTOPBI 2
CamocrosiTesibHast padoTa 00y4arommXxcst 20

1. PaGoTa ¢ yueOHUKOM, KOHCIIEKTOM YpOKa.
2. PaboTa co cripaBOUHUKaMU
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3. Pemenue ynpaxunenuii no reme «KoopauHaThl U BEKTOPBI»

Tema 6. CopepxaHue yaeOHOTo MaTepualia
OcHOBBI 1. OcHoBHble noHsTHs. (Pagnannas mepa yria. BpamarensHoe aBuwkenue. CUHyC, KOCUHYC, TAHT€HC U 26
TPUTOHOMETPHUH KOTaHI'€HC YHCJIa.)

2. OcHOBHBIE TpUTOHOMETpUYecKue TOoXAecTBa. (DopMynsl npuBeACHUS, (OPMYIBI CIOKEHHUS,
(dopmynbl yaBoeHus1, GOpMYIIbl TOJIOBUHHOTO YITIa)
3. IlpeoOpa3oBaHme MPOCTEHIINX TPUTOHOMETpUYECKUX BhIpakeHuil. (IIpeoOpazoBaHme CyMMBI
TPUTOHOMETPUYECKHX (DYHKIMH B TPOW3BEICHWE ¢ MPOU3BEACHUS B CYMMY, BBIpaXCHUE
TPUTOHOMETPUUECKUX (PYHKIIMI Yepe3 TAaHI€HC MTOJIOBUHHOTO apryMeHTa)
4. TpuroHomeTpuyeckue ypaBHeHusi U HepaBeHcTBa. (IIpocTeiliine TpuroHoMeTprueckue ypaBHEHUS,
MpocTeNIIe TPUTOHOMETPUUYECKUE HEPABEHCTBA)
5. O6paTHbIe TpUroHOMeTpUyecKne GyHKIMH (APKCUHYC, apKKOCHHYC, apKTaHT'€HC)
IMpakTnyeckoe 3ansitue Ne 31-32. PamuanHblii MeTOJ HM3MEPEHUS YIJIOB BpPAIICHUS W CBS3b C 4
rpagyCHON Mepoil.
IMpakTuuyeckoe 3ansaTHe Ne 33-34. OCHOBHBIE TPUTOHOMETPUIECKHE TOXKIECTBA, POPMYIIBI CIIOKEHHS, 4
YIBOEHUS.
IpakTuueckoe 3ansitme Ne 35-37. IlpeoOpazoBaHWe CYMMBI TPUTOHOMETPHUYECKHX (YHKIHHA B 6
Mpou3BeIeHNE, peoOpa3oBaHUE MPOU3BEACHUS TPUTOHOMETPUUECKUX (PYHKIUN B CyMMY.
IIpakTHyeckoe 3ansaTue Ne 38-40. OOpaTHbIe TPUTOHOMETPUUECKHE QYHKITUN: aPKCUHYC, ADKKOCHHYC, 6
apKTaHTeHC.
IIpakTHueckoe 3ansaTue Ne 41-42. [IpocTeiinme TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBRA. 4
KoutpoabsHas pa6ora Ne 7. [IpeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKCHHUH. 2
KonTposbHast padora Ne 8. TpuroHomeTpuyeckre ypaBHEHUsI 1 HEPABEHCTBA. 2
CamocrosiTeJibHasi padoTa 00y4aroIuXxcst 38
1. PaboTa ¢ yaeOHMKOM, KOHCIIEKTOM ypOKa.
2. Pabora co cnpaBoYHUKaMHU
3. Pemenue ynpaxuenuii no reme « OCHOBBI TPUTOHOMETPUUY

Tema 7. Conepxanue yueOHOro Marepualia

Hauana 1. [locnenoBarensHOCTU. (CHIOCOOBI 33JaHUS U CBOICTBA YMCIIOBBIX MOCIEAOBATEIBHOCTEH, MMOHSITHE O 8

MaTeMaTHYeCKOro | mpefene  IOCIeA0BAaTENbHOCTH,  CYHIECTBOBaHHME  IpeAela  MOHOTOHHOW  OrpaHMYEHHOM
aHaJn3a IIOCJIEOBATEIBHOCTH, CYMMUPOBaHHE MOCJIEI0BATENBHOCTEN, 0eCKOHEYHO yOBbIBaro1as

reoMeTpuYecKasi IpOrpeccus U ee CyMMa).

2. IpousBonnas. (IlonsTHe o mpou3BoAHOM (YHKIMH, €€ TeOMETpHUECKHl M (PU3NYECKUN CMBICI,
ypaBHEHHE KacaTelbHON K TrpaduKky (GYHKLIMH, MPOU3BOJHBIE CYMMBI, Pa3HOCTH, HPOM3BEICHUS,
YacTHOTO, MPOMU3BOJIHBIE OCHOBHBIX JIEMEHTAPHbIX (DYHKUMH, NPOU3BOAHBIE 00paTHOM (yHKUMH U
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KOMMO3HUIINU (PYHKIIHH).

3. [IpumeHeHre TPOU3BOTHOM K HCCIEIOBAHNIO (DYHKIUN U TIOCTPOCHUIO TpadUKOB.

4. Ilpumepsl MCHOJIB30BAHUS NPOU3BOJHON JJIi HAXOXICHMSI HAWIYYLIEro pElIeHHs B IMPUKIAJHBIX
3amauax. (Bropas npousBoaHas, ee reoMeTprUIecKiil U Gpuanueckuil cmbici. Haxoxienne cKopocTH s
rporecca, 3a1aHHOTO GOPMYIIOi 1 rpaduKom).

IpakTnuyeckoe 3ansaTe Ne 43. YucnoBas mocieqoBaTeIbHOCTh, CIIOCOOBI €€ 3a/IaHUs, BBIYMCICHHUS 2
YJIEHOB IOCJIE10BATEIbHOCTH.
IIpakTnueckoe 3anatume Ne 44, [Ilpenen mnocienoBarenbHOoCcTH. beckoHeuHo — yObIBaroIas 2
reoMeTpHuuecKas porpeccusi.
IIpakTnueckoe 3ansitme Ne 45. [lpousBojgHas: MeXaHMYECKHMI M TE€OMETPUYECKHI CMBICH 2
MIPOU3BOIHON. YpaBHEHHE KacaTelbHON B OOIIEM BH/IE.
IpakTuyeckoe 3ansitue Ne 46. [Ipasuna u popmynst auddepenimpoBanus, TadbIMIIa TPOU3BOIHBIX
3JIEMEHTapHBIX PYHKIUH. 2
IpakTuueckoe 3anatue Ne 47. VccnenoBanue (QPyHKIMU C MOMOIIBIO MPOU3BOIHON. Haxoxmenue
HanOOJIBIIIET0, HAUMEHBIIIETO 3HAYEHUS M SKCTPEMaJIbHbIX 3HAYECHUIN (QYHKIUU. 2
KonTpoabHast padora Ne 9. [locnenoBarenbHOCTH 2
KonTpoabHast padora Ne 10. [TpousBoanas 2
CamocrosiTesibHasi padoTa 00y4arouuXxcsi 30
1. PaGoTa ¢ yueOHMKOM, KOHCIIEKTOM YpOKa.
2. PaboTa co cnpaBoYHUKaMHU
3. Pemenue ynpaxHeHnuil no reme «Havana MaremMaTH4eCcKoro aHajimsa»
Tema 8. Conepxanue yueOHOro Marepuaiia
@ynkunu v rpadukn | 1. dyuknuu. (O0IaCTh ONPEaCICHNS K MHOXKECTBO 3HAYCHUH; rpadK GyHKIIUH, TOCTPOCHHE IpaduKoB 10

(YHKIMHA, 3aJaHHBIX PA3TMYHBIMU CITIOCOOAMM)

2. CpoiictBa (pyHKMU. (MOHOTOHHOCTB, YETHOCTh, HEYETHOCTh, OTPAHHYCHHOCTb, TICPHOJUYHOCTH;
MIPOMEXYTKH BO3pACTaHUS U yObIBaHUS, HANOOJIBIIICE U HAUMEHBIIIECE 3HAUCHHS, TOYKH KCTPEMYyMa;
rpadudeckas HHTEPIPETALus; IPUMEpPbl QYHKIIMOHABHBIX 3aBUCUMOCTEH B pealibHBIX MpoIieccax u
SIBIICHUSIX; apU(METHICCKUE OTepauy HaJl PYHKIUAMU; CIOXKHAs PyHKIUS (KOMIIO3HIINA).

3. O6parubie Gynkuu. (O6nacTh onpeneneHus U o01acTb 3HaUYeHUI 00paTHO# PyHKINU; TpaduK
oOpaTtHO# GyHKIINN)

4. CreneHHble, TOKa3aTelbHble, JorapupMuueckue H TpUroHoMeTpuueckue QyHkuuu. OOpaTHbIE
TpuroHoMmerpuyeckue pyHkuuu. (OnpeneneHust GyHKIMNA, UX CBOWCTBA U TpadHKH)

5. IIpeobpazoBanus rpacpukos. (IlapamienbHslil mepeHoC, CHMMETPHS OTHOCUTENBLHO OCe KOOPAMHAT U
CUMMETpPHsI OTHOCUTEIBHO Hayaja KOOPAMHAT, CHMMETPHsI OTHOCUTENIBHO MPSAMOH Y = X, pacTsHKeHUE U
C)KaTHe BJIOJIb OCEil KOOpMHAT)
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IIpakTuueckoe 3ansaTHe Ne 48. Ilpumepsl 3aBUCHMOCTEH MEXAy INEPEMEHHBIMH B peajbHbBIX 2
nporeccax U3 CMEXHBIX AUCHUILTHH. OnpeaeneHne GyHKIUi.
IIpakTnueckoe 3ausiTue Ne 49. [loctpoenue u urenue rpadukoB Gpynknuii. MccnenoBanue GyHKIHAH. 2
IpakTnuyeckoe 3ansatue Ne 50. CBoiicTBa JTMHEHHON, KBaPATUIHON, KYCOYHO-JIMHEUHOW U JpOOHO- 2
JTMHEHHOW QYHKINH.
IpakTuueckoe 3anaTHe Ne 51. HenmpepoiBHble U nepuonuveckue (ynkuuu. CBoiicTBa M TrpaduKu 2
CHUHYCa, KOCHYCa, TAHI'€HCA U KOTAaHI€HCa.
IIpakTuuyeckoe 3ansitue Ne 52. O6patapie QpyHKIMH 1 uX rpadgukn. OOpaTHBIE TPUTOHOMETPUIECKUE 2
(GyHKIMH.
IIpakTuueckoe 3ansitue Ne 53. IlpeoOpasoBanusi rpaduka ¢yHkuuu. ['apmMoHHMYeckne KoJieOaHUsI. 2
[TpuxnagHeie 3a1a4uu.
IIpakTnueckoe 3ansTue Ne 54. TlokazarenbHble, TOrapupMUUIECKHE, TPUTOHOMETPUYECKUE YpaBHEHUS 2
1 HEPABEHCTBA.
KonTpoabHas padora Ne 11. dyHximu u rpapuku. 2
Tema 9. Conepxkanne yaeOHOTo MaTepuasa
Mmuororpanauku 1 | 1. Bepmmnbl, peOpa, rpaHd MHOTOTpaHHHKA. Pa3BepTka. MHOTOTpaHHBIE YIJBL. BBIMTyKITbIC 4
KpyIJIble TeJla MHororpanHuku. Teopema Ditnepa.

2. [Tpusma. (Ilpsimast u HakmoHHas npusMma. [IpasunbpHas npusma. [lapamnenenunen. Kyo6.)
3. Ilupamuna. (ITpaBunbpHas nupamuga. Y cedeHHas nupamuaa. Terpasp)
4. Ceuenust KyOa, MPU3MBI U IAPAMU/IBI.
5. [IpencraBnenue o NpaBUIbHBIX MHOTOI'PAaHHUKAX (TETpa3p, KyO, OKTa3p, N0JEKa’Ap U UKOCAIP)
6. Humuaap u konyc. (Yceuennoiii konyc. OCHOBaHME, BbICOTa, OOKOBAsl MOBEPXHOCTh, 0Opa3yromas,
pa3BepTka. OceBble CEUEHUs U CEYEHUs, MapajuleIbHble OCHOBAHUIO)
7. ap u chepa, ux ceuenus. KacatenpHas miockocTs K chepe.
8. N3mepenus B reomerpun. (O0beM u ero msmepenue. @opmyinasl o0beMa KyOa, MPSMOYTOJIBHOTO
napajiesnenunesa, npusMsl, nuiauHapa. Popmynsl 06beMa nupamMuabl 1 KoHyca. PopMysibl MioLa u
NOBEpXHOCTEN IMINHIpa U KoHyca. DopmMyibl 00beMa 11apa 1 iomaau cgepsl)
IIpakTuueckoe 3ansatue Ne 55. Paznuunble BHJBI MHOrOrpaHHukoB. Mx uzoOpaxenus. CedeHus, 2
pa3BepTKU MHOIOI'PAaHHHUKOB.
IIpakTuuyeckoe 3ansitue Ne 56. Ilnonaae noBepxHOCTH. 2
IIpakTnyeckoe 3ansiTue Ne 57. Brrunicnenue miomasneit 1 00beMoB. 2
KonTposabHas padora Ne 12. MHOTOrpaHHUKH U KPYTJIBIE TENA. 2
CamocrosiTesibHast padoTa 00y4aromMXxcst 27

1. PaGoTa ¢ yueOHUKOM, KOHCIIEKTOM YpOKa.
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2. Pabota co cripaBoUHUKaMu
3. Pemenue ynpaxHenuil no reme « MHOIrOrpaHHUKH U KpPYIJIbIE TEJIa»

Tema 10.
WNuterpai u ero
IIPUMEHEHHE

Conepkanue yqaeOHOTO MaTepuaia

1. ITepBooOpa3Hast U MHTETpaJl.

2. Omnpenenennplii unrerpan (IIpuMeHeHne ompeneneHHOTr0 MHTErpaja Il HAaXO0XACHUS IUIOIAIU
KpuBoMHEWHON Tpaneuun. Popmyna Herorona—IJleiiOnuna. IlpuMepbl nmpuMeHeHHs HMHTErpajga B
(bu3MKe ¥ TEOMETPUN)

IIpakTuyeckoe 3ansitue Ne 58. Hrerpain u neppooOpasHasi.

IMpakTnuyeckoe 3ansaTue Ne 59. Teopema Herorona—JleiiOauIIa.

IIpakTnueckoe 3ansitne Ne 60. I[IpriMeHeHne MHTErpajlia K BBIYMCICHUIO (DPU3MUECKUX BEJIWYUH U
IIJIOIIAIEH.

NN

KonTpoabHnas padora Ne 13. MHTerpan u ero npuMeHeHuUe.

Tema 11.
YpaBHeHud u
HEpPaBEHCTBA

Cosiepkanme yaeOHOTO MaTepuaa

1. YpaBHeHus u cuctemsbl ypaBHeHUH. (PaimonanbHble, nppalnoHalbHbIE, TOKa3aTeNbHbIE U
TPUTOHOMETPUYECKUE YPABHEHUS U CHCTEMbI). PABHOCHIILHOCTh YpaBHEHHIA, HEPABEHCTB, CHCTEM.
OcHOBHBIE IPUEMBI UX pelieHus (pa3ioKeHHe Ha MHOYKUTENHN, BBEJICHHE HOBbIX HEM3BECTHBIX,
MOJICTAHOBKA, TPaPUIECKUN METO).

2. HepaBenctsa. (PannonanbHbIe, HppallMOHATIBHBIC, IOKA3aTEIbHBIC H TPUTOHOMETPUUIECKIE
HepaBeHcTBa. OCHOBHBIE TPUEMBI UX PELICHUS)

IIpakTuyeckoe 3ansitue Ne 61. Kopau ypaBHeHuii. PaBHocuibHOCTH ypaBHeHuid. IIpeoOGpasoBanue
YpaBHEHUH.
IIpakTHyeckoe 3aHsaTHe Ne 62. OCHOBHBIE MpPUEMBbI pEIICHUs] YypaBHEHUW. PemieHune cucrem
YpaBHEHUH.

KonTpoabHasi padora Ne 14, YpaBHeHUs1 1 HEPABEHCTBA.

Tema 12.
DIIEeMEHTHI TEOpUHU
BEPOATHOCTEU U
MaTeMaTHYECKOU
CTaTUCTUKHU

Conepxanue yueOHOro Marepuaia

1. Dnementsl Teopuu BeposTHOCTEH. (CoObITHE, BEPOSITHOCTH COOBITHS, CIIOXKCHHE U YMHOMCHHUE
BeposTHOCTEH. [IOHATHE O HE3aBHCUMOCTH COOBITHH. JIMCKpETHas cilydaiiHas BEJIMYMHA, 3aKOH €€
pacnpenenenus. YnCIoBbIE XapaKTEPUCTHKK IUCKPETHOW ClydaiHoi BenuuuHbl. [loHSTHE O 3aKOHE
OOJIBIIINX YHCEN)

2. DnemeHtbl Marematuueckoil cratuctukd. (IIpencraBieHue AaHHBIX (TaOJHIBI, JIHArPaAMMBI,
rpaduku), TeHepajbHas COBOKYITHOCThb, BBIOOpKa, cpeaHee apudmeTnyeckoe, Menuana. [loHsTHE O
3a7a4aX MaTeMaTHYCCKON CTAaTHCTHKH)
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IIpakTuuyeckoe 3ansaTue Ne 63. Knaccuyeckoe ompeneneHre BEpOSTHOCTH, CBOWCTBA BEPOSITHOCTEH,
TeopeMa 0 cymMe BeposiTHocTel. [IpencraBieHre YuciaoBbIX TaHHBIX.

KonTpoabHnas padora Ne 15. DieMeHThl TeOpHU BEPOATHOCTENH U MAaTEMATUYECKON CTATUCTUKU

Bcero:

497
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7. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM JEATEJIbHOCTH CTYJIEHTOB

Coaepixkanue 00yueHHst

XapaKkTepucTHKAa OCHOBHBIX BH/I0B J1eSITeJIbHOCTH CTYJAEHTOB (HAa YPOBHe Y4eOHbIX AeiicTBH)

Beenenne O3HaKOMJIEHHE C POJIbIO MAaTEMATUKH B HAyKe, TEXHUKE, SJKOHOMUKE, NH()OPMALMOHHBIX TEXHOJOTUAX U MPAKTUYECKOM
nesTenbHOCTH. O3HaKOMIIEHHE C LEeJIMU U 3aJayaMy W3Y4eHUsT MareMaTuKu Ipu ocBoeHun npodeccuit CIIO u
cnenuansHocrert CI1O

AJITEBPA

Pa3BuTHe NOHATHS 0 YHCTIE

Brimonnenue apupmMeTndeckux IeMCTBUN HaJl YUCIIaMH, COUETasi YCTHBIC U MIUChMEHHBIE TPHEMBI.

Haxoxnaenne npuOInKeHHBIX 3HAYEHHM BEJIMYMH U MOTPEHIHOCTEH BbIYMCICHUN (20COJIIOTHOM M OTHOCHUTEIBHOMN);
CpPaBHEHME YMCIIOBBIX BBIPAXKECHU.

HaxoxpaeHnue omubok B npeoOpa3zoBaHUSIX U BBIUUCIECHUAX (OTHOCUTCS KO BCEM MYHKTaM MPOrPaMMBbI)

KopHu, crenenu, jorapupmbi

O3HakoMJIEHUE C TIOHATHEM KOPHS N-if CTETICHH, CBOMCTBAMU PAIMKAJIOB U MPAaBUJIAMU CPAaBHEHHUS KOPHEH.
@opMyMpOBaHUE ONPENEICHNS KOPHS U CBOMCTB KOpHEW. BbhlunucieHne u cpaBHEHUE KOPHEH, BHITIOJTHEHUE MTPUKUIKH
3Ha4eHHs KOpHs. [IpeoOpa3oBaHue YMCIOBBIX U OYKBEHHBIX BBIPAKEHUN, CONEPIKALIUX PATUKAIIBI.

Brimonnenue pacdetoB 1o GopmynaMm, COACPKAIINM PaJAUKaIbl, OCYIIECTBIISSI HEOOXOJAMMBIE TIOJICTAHOBKH U
npeoodpazoBanus. OnpenerneHne paBHOCHIBHOCTH BRIPAKECHHUM ¢ pagukaiaMu. Perenne nuppaoHalbHbIX YpaBHEHUH.
O3HaKOMJIEHHUE C TIOHATHEM CTETICHH C JIEHCTBUTEILHBIM TTOKA3aTEJIeM.

HaxoxaeHue 3HaueHU CTENEeHU, UCTIOJIb3Ys TPH HEOOXOAUMOCTH HHCTPYMEHTAJIbHBIE CPECTBA.

3anuchIBaHUE KOPHSA N-U CTENEHH B BHJIE CTETIEHU C IPOOHBIM MOKa3aTesleM U Ha000poT.

®opMyIMpOBaHUE CBOMCTB CTENEHEW. BrIunciieHne cTeneHei ¢ paioHalbHbIM MOKA3aTeIeM, BBIITOJTHEHUE MTPUKUIKH
3HAQYEHMS CTEIIEHU, CPABHEHUE CTEIICHEN.

[IpeoOpa3oBanre 4YHUCIOBBIX M OYKBEHHBIX BBIPRKEHHM, COJEp)KallUX CTENEeHU, NPUMEHAS CBoWcTBa. Pemienue
NOKa3aTeJIbHBIX YPAaBHEHUM.

O3HakoMJIEeHME C NPUMEHEHUEM KOPHEH M CTENEeHEH INpU BBIUUCICHUM CPEAHMX, JEJICHUU OTpe3Ka B «30J0TOM
ceyeHumn». PellieHne npukIiiagHbIX 3a/1a4 Ha CJIOKHBIE POLEHTHI

IIpeoOpa3oBanne ajredpamveckux
BbIpasKeHU i

Boinmonnenue mpeoOpa3oBaHUl BBIpRXKEHUH, NpUMEHEHHE (GOpMYJ, CBS3aHHBIX CO CBOMCTBAMM CTEMEeHEW U
agorapudmoB. Ompenenenue o00nacTH JONYCTUMBIX 3HAYEHHUN JIOrapu(MUYECKOro  BbIpaxeHUs. Pemienue
Jorapu(pMUUECKUX YpaBHEHUN

OCHOBbBI TPUTTOHOMETPUHN

OcHOBHBbIC MOHATHSA

I/I3yquI/Ie paAuaHHOIO0 METOAa U3MCEPCHUA YIJIOB BPALICHUA W HUX CBA3U C Fpa,I[YCHOﬁ Mepoﬁ. I/I306pa)KCHI/IC YIJioB
BpalICHU HAa OKPYKHOCTH, COOTHCCCHHUC BCIIMYNHEBI yIJid C €Ir0 PpaCIIOJIOKCHUCM.

Coaepsxkanue 00yueHHust

XapaKkTepucTHKA OCHOBHBIX BH/I0B J1eSITeJIbHOCTH CTYJACHTOB (HA YPOBHE Y4eOHBIX AeiicTBHI)

@opMynupoBaHUE ONpEACICHUNH TPUTOHOMETPUYECKUX (YHKUIUI i YIJIoB TMOBOPOTa M OCTPHIX  YIJIOB
PSIMOYTOJIBHOTO TPEYroJIbHUKA U 00BSICHEHHE UX B3aUMOCBS3U
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OcHoBHBbIe TpHUroHOMeTpUYeckue | [IpuMeHeHNe OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB JUIS BBIUMCIICHUS 3HAYEHUH TPUTOHOMETPHUYECKUX (PYHKIUN
TOXKAECTBA 110 OJJHOM U3 HHUX
IIpeoGpazoBanus npocreiiux | MI3ydeHne OCHOBHBIX (OPMYNI TPUTOHOMETpUH: (OPMYIBI CIOXKEHHUS, YABOCHHUS, MpPeoOpa3oBaHUsS CYMMBI

TPUTOHOMETPUIECCKHUX Bblpa)l(eﬂl/lﬁ

TPUTOHOMETPHUYECKNX (DYHKIUH B TPOU3BEICHHIE U MMPOU3BEICHUS B CYMMY M IPUMEHEHHE MTPH BBIYUCICHUH 3HAYCHHSI
TPUTOHOMETPUYECKOTO BBIPAKEHUSI U YIIPOLIEHHUS €TO0.

O3HaKOMIIEHHE CO CBOMCTBaMH CUMMETPHUU TOYEK HA CMHUYHON OKPY)KHOCTH M MPUMEHEHHE WX JIJIs BHIBOJA (OPMYIT
IIPUBEICHUS

IIpocreiimme TpuroHo- | Pemenne no opmynaMm u TpUTOHOMETPUIECKOMY KPYTY MPOCTEHIINX TPUTOHOMETPHUECKIX YPaBHEHUH.

MeTpHYecKue YPaBHEHUs! u | [IpumeHeHne oOUIMX METOJIOB pellIeHUs] YpaBHEHUH (MpUBEJEHNUE K JIMHEHHOMY, KBaJpaTHOMY, METOJ] Pa3jokKEeHHs Ha

HepaseHcmea MHO>KMTEJIM, 3aMEHbl NEPEMEHHON) MpU PELIEHUH TPUTOHOMETPUYECKUX ypaBHEHHI. YMeHHE OTMedaTh Ha Kpyre
pelIeHNs IPOCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB

ApKcuHyc, apKKocuHyc, | O3HaKOMJIEHHE C TIOHATHEM OOPATHBIX TPUTOHOMETPUUECKUX (PYHKIIUM.

APKTAHI€HC YUCJIa

W3ydyenne ompeneneHWi apKCHHyca, apKKOCHHYCa, apKTaHTeHca ducia, (GopMyTupoBaHHE WX, H300pakeHHE Ha
€IMHUYHOM OKPY>KHOCTH, IPUMEHEHUE TIPH PEIICHUN YPaBHEHUH

®YHKIIMHU, UX CBOVCTBA U TPA®UKH

DyHKIUMN. O3HakoOMJIEHUE C OHATHEM EPEMEHHON, TPUMEPAMH 3aBUCUMOCTEN MEKTy IEPEMEHHBIMH.

IHonsiTue 0 HenpepbIBHOCTH | O3HAKOMIIEHHE C MOHSATHEM rpaduka, OnpejaeieHre NPUHAIIEKHOCTH TOUKU Trpaduky dyHkuuu. OrnpeneneHue Mo

byHkuun (dhopmyrne mpocreiiniei 3aBUCUMOCTH, BU1a ee rpaduka. Beipaxkenue no gopmyne oqHON nepeMeHHO uepe3 Apyrue.
O3nakoMmieHue ¢ ompeneneHneMm (pyHkuum, dhopmynupoBaHue ero. HaxoxaeHue o0acTh onpenesieHus U 00JIacTh
3HAYCHHUH (QYHKITIU

CpoiicTBa ¢ynkuouu. | O3HakoMJIeHHE ¢ npuMepaMy (YHKIIMOHAJIbHBIX 3aBUCUMOCTEH B peaibHBIX IMPOLIECCAX U3 CMEXKHBIX UCIMILINH.

I'padpuyeckasn uHTepnpeTanus. | O3HAKOMJIGHHE C JI0Ka3aTelIbHBIMU PACCYKICHUSIMU HEKOTOPHIX CBOICTB JIMHEHHOW W KBaApaTUYHOU (YHKIIHM,

Ipumepbl (GYHKIMOHAIBHBIX 3a- | IPOBEACHUE UCCIIEIOBAHUS JIMHEWHOM, KyCOUHO-JIMHEHHOM, POOHO-TMHEHHON 1 KBaApAaTUUHON (QYHKIUH, TOCTPOCHUE

BHCHMOCTeH B peanbHbIX | uX rpadukoB. [loctpoenue u urenue rpadukos Gpynkuumii. MccnenoBanue GpyHkuu.

npouneccax u ABJICHUAX

CocrapneHue BUA0B GYHKIUH 110 TaHHOMY YCIIOBHIO, PEIICHUE 3a/1a4 Ha DKCTPEMYM.
Brinmonnenue npeoodpa3oBanuii rpaduika GyHKIUMA

OopartHble GyHKUMHT

Wsyduenue nowamus obpamuou ¢yHxyuu, OTpeNeieHHE BHAA U HOCMpoeHue 2epaguxka obpamHou GyHKyuu,
HaxooicoeHue ee obnacmu onpeoenenus u obnacmu s3xaverui. IIpuMeHeHne CBOMCTB (YHKIMI TpHU HCCIEAOBAHUU
ypaBHEHUH U pEIICHUH 3a/1a4 Ha SKCTpeMyM. O3HAKOMIJICHHE C TIOHSTUEM CIIOKHON (QYHKIINH

Crenennsie, NnoKa3aTteJibHble,
JorapugMuyecKue M TPHUIOHOMe-
Tpuieckue ¢Qynkuuu. OOparHbIe
TPUTOHOMeETPHYeCKHe PyHKIMU

Bbruucnenue 3HaueHuil (yHKUMH MO 3Ha4YeHUIO aprymeHrta. OrmnpeesieHUe IOJIOKEHUS TOYKM Ha rpaduke mo ee
KOOpJAMHATaM ¥ Ha00OopoT.

Hcnonbs3oBaHue CBOMCTB (QYHKIMH U1 CpaBHEHUS 3HAUYCHUN CTETIeHEeH U Jorapu(pMOB.

ITocTpoenue rpauKoB CTENEHHBIX U JIOrapu(PMUUECKUX QYHKIUH.

Coaepsxkanue 00yueHHust

XapaKkTepucTHKA OCHOBHBIX BHI0B JeSITeJIbHOCTH CTYACHTOB (HA YPOBHE Y4eOHBIX AeiiCTBH)

26




Perienne nokaszarenbHBIX U JOTapHU(PMHUUYECKIX YPABHEHUN 1 HEPABEHCTB 110 M3BECTHBIM ATOPHUTMaM.

O3HakoMIIEHHE C MOHATHEM HENPEPHIBHON MEPHOANYECKON (YHKINHU, POPMYTUPOBAHHE CBOWCTB CHHYCAa M KOCHHYCA,
MMOCTPOCHHE UX TPAPHKOB.

O3HakoOMJIEHHE C MOHSATHEM FapMOHMYECKHUX KOJeOaHUM M IpUMepaMu TFapMOHUYECKHX KoJieOaHWMl Juis onucaHus
IPOIIECCOB B (PU3HKE U APYIHX OOJIACTIX 3HAHMUS.

O3HaKOMIICHHE C TTOHATHEM Pa3pBIBHOM MEPHOANYECKON (QyHKINH, (POPMYIMPOBAHNE CBOWCTB TAHI'CHCA U KOTAHTEHCA,
MIOCTPOCHUE UX I'Pa(UKOB.

[lpumenenne cBo¥icTB  (pyHKUMH Ui CpaBHEHHsS 3HAUYEHWH TPUTOHOMETPUYECKMX  (DYHKIUH, pemieHus
TPUTOHOMETPHUUYECKUX ypaBHEHUU. [locmpoenue epapukos obpammblx mpuoHOMempudeckux QyHKyull u onpeoeieHue
no epagukam ux ceoticms. BoinosHeHue npeoOpa3zoBaHusi rpaguKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IHocaenoBaTe ILHOCTH

O3HakoMJIEHHE C TOHSATHUEM YMCIOBOM IOCIENI0BAaTENBHOCTH, CIIOCOOAMHU €€ 3aJaHMsl, BBIYMCICHUSIMU €€ YJICHOB.
OsnaxomneHue ¢ nouamuem npeoena nociedosamenvrocmu. O3HAKOMIIEHHE C BBIYUCICHHEM CYMMBbI OECKOHEYHOTO
YHUCJIOBOTO psiJia HAa TPUMEPE BHIYUCIICHUSI CyMMBI OECKOHEYHO YOBIBAIOIIEH T€0METPHIECKOU MPOTPECCHH.
Pemenne 3a1au Ha mpumeHeHne GopMysTbl CyMMbI OECKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKON TPOTPECCUN

IIpousBoaHas u ee NpUMEHeHHE

O3HaKOMJICHHE C TIOHSTHEM TTPOU3BOTHOM.

N3ydyenne u (GopMyTUpOBaHHE €€ MEXaHHYECKOTO W T'€OMETPHYECKOTO CMBICIA, W3YYCHHE aJTOPHTMa BBIUMCIICHUS
MIPOU3BO/IHOM Ha IpUMepe BBIUYUCICHHUS MITHOBEHHOM CKOPOCTH M YII0BOTo K03 (duiineHTa KacaTelbHOil.

CocraBiicHHEe ypaBHEHHUsS KacaTelbHOW B o0OmeM Buae. YCBOoeHHE TpaBuil AuddepeHIupoBaHus, TaOIUIIbI
MIPOU3BOJIHBIX 3JIEMEHTapHbIX (YHKIUH, npumMeHeHue g nuddepeHnupoBanus (QYHKIHM, COCTaBICHUS ypaBHEHUS
KacarenbHOU. M3ydeHune TeopeM o CBs3M CBOMCTB ()YHKITMU W MTPOU3BOJHOM, (POPMYIHMpPOBKA HX.

[IpoBenenue ¢ MOMOIIBIO IPOU3BOIHON HCCIeI0BaHUS GYHKIIMU, 3aJaHHON (OPMYIIOH.

YcTaHoBiieHUE CBS3U CBOMCTB (DYHKIIMU U IPOU3BOAHOM MO UX rpaduKam.

[IpumeHenre NpPOU3BOAHOM MJsi peuIeHUs 3a7ad Ha HaX0KJIEHHWE HauOOJIbIIEro, HAaUMEHbBILEro 3HAYEHUS U Ha
HAX0KJIEHUE IKCTPEMyMa

IlepBooOpa3Hasi U MHTErpaJ

O3HaKOMJICHHE C TIOHATUEM HMHTErpalia u epBooOpa3Hoii. M3yueHue npaBuiia BEIYUCICHHS TIEPBOOOPA3HON U TEOPEMBI
Herorona— JleitOHuMA.

Penrenue 3a1a4 Ha CBSI3b IEPBOOOPA3HOI U €€ TIPOU3BOHOM, BEIYUCIICHHE TIEPBOOOPA3HOM IS JaHHOW (DYHKIIUH.
Pemienue 3a1ay Ha MPUMEHEHHE UHTETPaIa U BRIYUCACHHUS (DPU3NUYCCKUX BEJIUYHMH M IUIOIIaaeih

YPABHEHUA U HEPABEHCTBA

YpaBHeHHUS H CHCTEMBI YPaBHEHUH

O3HakOMJICHHE C HpOCTCﬁIJ.IPIMPI CBCACHUAMU O KOPHAX anre6pa1/1quKI/Ix ypaBHeHHﬁ, IIOHATUAMHKN HCCICAO0OBAHUA

HepaBencrBa " CHCTEMBI | YPABHEHUN U CUCTEM YPABHECHUM.
HEPaBEHCTB c aBym | 3ydeHre Teopuu paBHOCWIBHOCTU YpaBHEHHMM M ee npuMeHeHus. lloBropeHue 3anmucu pelieHus CTaHIapTHBIX
1epeMeHHbIMH ypaBHEHUH, TpUeMOB MpeoOpa3oBaHusl ypaBHEHU ISl CBEIEHUS K CTAHAAPTHOMY YPaBHEHHUIO.
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Coaepixkanue 00yueHHst

XapakTepucTHKAa OCHOBHBIX BH/I0B J1eSIT€JIbHOCTH CTYJAEHTOB (HAa YPOBHe Y4eOHbIX AeiicTBH)

Pemenne panmoHaabHbIX, HPPAaLMOHAIBHBIX, IOKA3aTEIbHBIX U TPUTOHOMETPUYECKUX YPAaBHEHUI U CUCTEM.
Hcnonbs3oBanue CBOMCTB U TpagukoB (GyHKUIUH s pemieHus: ypaBHeHui. [IoBTopeHrne OCHOBHBIX MPUEMOB PELICHHUS
cucreM. PenieHne ypaBHEHUH € NPUMEHEHUEM BCEX NPUEMOB (pa3ioKEeHHs] Ha MHOMKUTENM, BBEAEHUS HOBBIX
HEU3BECTHBIX, TIOJICTAHOBKH, IPa(UIECKOTO METOI).

Pemenue cucreM ypaBHEHHUI C IPUMEHEHHEM Pa3lIMUYHBIX clI0c000B. O3HaKOMJIEHHE ¢ OOIIMMM BOIIPOCAMU PELICHUS
HEpaBEHCTB M HCIIOJIb30BaHUE CBOWCTB M TpaduKoB (YHKIUH IMpH pElIeHWH HepaBeHCTB. PemieHne HEpaBEHCTB U
CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IUYHbIX CIIOCOOOB.

[IpumeHeHre MaTeMaTHUYECKUX METOJOB Ui PELICHUS COJEpXKaTeNbHbIX 3aJad W3 pa3jMuHbIX oOnacTeil Haykd U
npakTuku. HTepripeTupoBaHe pe3yabTaTOB C YU€TOM pealbHbIX OTpaHUYEHUN

3JEMEHTHI KOMEMHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTHKHA

OcHoBHBIE nousitus | M3ydyenre npaBuiia KOMOMHATOPUKHN U IPUMEHEHHE MTPU PEIIEHNH KOMOMHATOPHBIX 3a]ad.

KOMOMHATOPUKH

Pemenne koMOMHATOPHBIX 3324 METOJIOM Iepedopa U MO MPaBHITy YMHOKEHHUS.

O3HakoOMJIEHHE C MOHATHSAMH KOMOMHATOPUKH: Pa3MEIIEHUAMHU, COYETAaHUSIMU, TIepecTaHOBKaMH U (GopMysIaMu JJIsl UX
BbryrcieHus. OObsiCHEHHE U MpUMeHeHHe (HOpMyJ JJsl BBIYUCICHUS Pa3MEIleHUH, epecTaHOBOK U COUETaHUIl MpH
pemiennu 3aaa4y. O3HakomieHue ¢ 6umHomoMm HetotoHa u TpeyronbHukoM Ilackans. Pemenue mpakTuueckux 3anad
WCII0JIb30BAHUEM MOHSITUH U PABHJI KOMOMHATOPUKH

DJieMeHThI TeOPUM BepoOsSITHOCTel | [3ydeHne KilacCuuecKoro OnpeaeseHNsl BEpOSITHOCTH, CBOMCTB BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.

PaccmoTpenne mpumMepoB BRIUMCICHUS BEpOSTHOCTEH. Penienne 3a1ay Ha BEIYMCICHUE BEPOSTHOCTEH COOBITHI

IIpencraBienue AaHHbIX | O3HAKOMIIEHHUE C MPEACTABICHUEM YHCIIOBBIX JAHHBIX U UX XapaKTePUCTHKAMHU.

(Tabmnubl, THAarpaMmmbl, rpadukn) | Pemmenue npaktuyeckux 3aj1a4 Ha 00pabOTKY YMCIOBBIX JAHHBIX, BHIYUCICHHE X XapaKTEPUCTHK

I'EOMETPUS

Ipsmble um  miaockoctu B | DopMmynupoBka U MpUBEIEHUE [OKA3aTelIbCTB IPHU3HAKOB B3aHMMHOTO PACIHOJIOKEHUS MPSAMBIX M IUIOCKOCTEH.
NMPOCTPAHCTBE PacrioznaBanne Ha depTekax M MOJENSIX PA3IUYHBIX CIIy4aeB B3aUMHOTO PACIOJIOKEHHUS TPSAMBIX U IUIOCKOCTEH,

apryMEHTHPOBAHHE CBOUX CYXJeHUW. DopMyIupoBaHUE OMpEJeNICHUH, NPU3HAKOB M CBOWCTB NapauleIbHBIX U
NEPIEeHIUKYISPHBIX IJIOCKOCTEH, ABYIPAHHBIX U JIMHEHHBIX YIJIOB.

BoinonHeHne MOCTPOEHUS YTIIOB MEXKIY MPSMBIMHU, HPSIMONM M IJIOCKOCTbIO, MEXKIY IUIOCKOCTSMH II0 OIMUCAaHUIO U
pacro3HaBaHHE UX HA MOJIEISX.

[IpumeHeHne MPU3HAKOB M CBOMCTB PACIIONIOKEHHS MPSMBIX U TUIOCKOCTEH MPH PEIICHUHU 3a/au.

N300paxkenne Ha pUCYHKaX M KOHCTPYMPOBAHUE HA MOJIENSIX MEPHEHAMKYISIPOB M HAKIOHHBIX K IUJIOCKOCTH, MPSIMBIX,
napaJuIeTbHBIX TUNIOCKOCTEH, YIIIOB MEXIY MPSMOU U MJIOCKOCTHI0 U 000CHOBAaHKE IOCTPOCHUSI.

Pemienne 3amay Ha BBIYMCIIEHHE T€OMETPUUECKUX BeMYMH. ONUChIBAHUE PACCTOSHUSA OT TOYKH JI0 MJIOCKOCTH, OT MPSAMOU
70 TUIOCKOCTH, MEXAY IUIOCKOCTSIMH, MEXIY CKPEIIMBAIOIIUMUCA TPSMBIMU, MEXAY MPOU3BOJIBHBIMU (QHUTypaMu B
IIPOCTPAHCTBE.
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Coaepixkanue 00yueHHst

XapakTepucTHKAa OCHOBHBIX BH/I0B [1eSIT€JIbHOCTH CTYJACHTOB (Ha YPOBHe Y4eOHBbIX 1elCTBHI)

DopMyIMpPOBAaHUE U I0KA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUSX (TEOPEM CYIIECTBOBaHMS, CBOMCTBA).

N3o0paxkxenne Ha 4yepTex)ax M MOJEISIX PACCTOSHUS M O0OOCHOBaHHME CBOMX CYXKAECHUH. OmpeneneHue W BHIYUCICHUE
paccrosiHMii B ipocTpancTBe. [IpuMenenue GopMyi i TeOpEM IITaHUMETPUH [T PELICHHS 3a/1a4.

O3HaKoOMJIEHHE C MOHITHEM IapaJlJIeIbHOTO MPOEKTUPOBAHUSA U €ro cBoMcTBaMu. DOpMyYIUpPOBAHUE TEOPEMBI O ILIOIIAIN
OPTOTOHAJILHOM IIPOEKIIMU MHOTOYI'OJIBHUKA.

[Ipumenenue Teopuu uis 0OOCHOBAaHUS MOCTPOEHUIN M BBIYMCIEHUNH. APryMEHTUPOBAHUE CBOUX CYXICHHUHW O B3aUMHOM
PacroJIO’KEHUHU POCTPAHCTBEHHBIX QUIYp

MHOrorpaHHHMKHU

OnucaHue U XxapaKTEpPUCTHUKA Pa3IMYHbIX BUJJOB MHOTOIPAHHUKOB, IEPEYUCIIEHNE X 3JIEMEHTOB U CBOMCTB.

N300pakeHne MHOrOrpaHHUKOB U BBITNOJIHEHNE OCTPOCHUS Ha N30 0paKeHUSIX U MOJIENIIX MHOTOTPAaHHUKOB.

Borunicnenue TUHEHHBIX JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX KOH(PUTypalUsIX, apryMEHTUPOBAHUE CBOUX CYXKICHHM.
XapakTepucTuka U U300pakeHre CeYeHMsl, pa3BePTKU MHOTOTPAaHHHUKOB, BHIYMCIICHUE IJIONIAJEH TOBEPXHOCTEH.
[TocTpoenune mpocteiiminx cedeHuid KyOa, Mpu3Mbl, muUpaMujbl. [IpuMeHeHue (pakToB U CBENEHHM W3 TUIAHUMETPUU.
O3HakoMJIeHHE C BHJaMU CHMMETPUHM B MPOCTPAHCTBE, (OPMYIMpPOBAHHE OMNpPENEICHUM U CBOMCTB. XapaKTepUCTHKA
CUMMETPHUH TeJl BPAIIEHUs] U MHOTOTPaHHUKOB. [IprMeHeHne CBOWCTB CUMMETPUM NpU penieHuH 3anad. Vcrnons3oBaHue
MPHUOOPETEHHBIX 3HAHUHN /711 UCCIIEIOBAHUS U MOJIETIMPOBAHUS HECIIOXKHBIX 3a/1a4.

N300pakeHne 0CHOBHBIX MHOTOI'PaHHUKOB U BBIIIOJIHEHNE PUCYHKOB MO YCIOBHSM 3a7a4

Tena " MOBEPXHOCTH
BpallleHHs

O3HakoMJIEHHE C BUJAMU TeJl BpalieHus, (GOpMyTUpPOBaHUE X ONPEICICHUI U CBOUCTB.

DopMyITHpOBaHKUE TEOPEM O CEUEHUH IIapa MIOCKOCTHIO U TJIOCKOCTH, KacaTeIbHOU K cdepe.

XapakTepucTuKa U H300paKeHHe TEN BPAIICHUS, UX PA3BEPTKH, CEUCHUS.

Pemenue 3a1ay Ha MOCTPOEHHUE CEUEHM, BBIUUCICHUE JIJTMH, PACCTOSHUM, YIJI0B, miomaaeil. [IpoBenenune nokazaTeabHbIX
pPacCyXJICHUM MPU PEIICHUH 3a]1a4.

[IpuMeHeHre CBOMCTB CHMMETPHH TPY PEIICHHUH 3a/1a4 Ha Teja BpaIeHUs, KOMOMHAITUIO TEJl.

N3o06paxeHne OCHOBHBIX KPYIJIBIX TEJ U BBHIIIOJIHEHHE PUCYHKA IO YCIIOBHUIO 3a1a4u

HN3MepeHusi B reoMeTpuu

O3HakoMJIeHHE ¢ OHSATHIMH IJIOIAAN U 00beMa, aKCHOMaMU M CBOMCTBaMU.

Pemenune 3amau Ha BbIYHCICHHE TUIOIIAJCH IUIOCKUX (QUIYyp ¢ MPUMEHEHHEM COOTBETCTBYIOIIUX (opMyl U (PAaKTOB U3
IUTAaHUMETpUH. V3ydeHune TeopeM O BBIYMCICHUHM OOBEMOB IMPOCTPAHCTBEHHBIX TEJ, PELICHHE 33Jad Ha MPUMEHEHHE
¢dbopmyn BbrumcneHus o0bemoB. M3ydenue (Gopmyn [Uisi BBIYUCICHUS IJIOLIAACH MOBEPXHOCTEH MHOTOTPAHHUKOB U Tell
BpalllCHHUS.

O3HakoOMJIEHHE C METOJOM BBIYUCIICHHUS IJIOIIAAM TMOBEPXHOCTH cdepbl. PelieHue 3amad Ha BBIUMCICHHME IUIOIIAJCH
MOBEPXHOCTU MPOCTPAHCTBEHHBIX Tl

Koopaunatel 1 BeKTOpBI

O3HakoMJIEHHE C TOHATHEM BeKTOpa. M3ydeHue neKapTOBOM CHCTEMBI KOOPAMHAT B IPOCTPAHCTBE, MOCTPOEHUE IIO
3alaHHBIM KOOPAMHATaM TOYEK M IUIOCKOCTEH, HAaXO0)KIEHUE KOOpPAMHAT TOYEK. XApPaKTePHMCTHKAa OCHOBHBIX BH/0B
HAeATEeJIbHOCTH CTY/ICHTOB (Ha YPOBHe Y4eOHBbIX AeiiCTBHI)

Coaepsxkanue 00yueHHst

HaxoxaeHue ypaBHeHI/Iﬁ OKPY’XHOCTH, C(i)epbl, IUIOCKOCTHU. Berauciexnue paCCTO}IHI/Iﬁ MCKY TOUYKAMH.
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N3yuenue CBOWCTB BEKTOPHBIX BEJIMYMH, IIPABUJI PA3JIOKEHUS BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, MPABUII HAXOXKICHUS
KOOpAMHAT BEKTOPa B IPOCTPAHCTBE, IIPABUII ICHCTBUM C BEKTOPAMH, 3aJaHHBIMU KOOPAUHATAMM.

IIpuMeHeHre Teopuu IIpU PELIECHUH 334ad HA JIEUCTBHs C BEKTOpamu. M3ydeHue CKaJsIpHOTO INPOU3BEIEHUS BEKTOPOB,
BEKTOPHOI'O YpPaBHEHHMs NPSIMOW M IUIOCKOCTH. lIpumeHeHme Teopum Ipu pelieHud 3a1ad Ha JEHUCTBHS C BEKTOPAMH,
KOOpJMHATHBIII METOJl, NMPUMEHEHHE BEKTOPOB JUIsl BBIYMCICHHUS BEIUMYMH YIJIOB MU paccTOsiHUNA. O3HAaKOMIIEHHE C
JI0Ka3aTeJIbCTBAMU TEOPEM CTEPEOMETPHUH O B3AUMHOM PACIIOJTIOXKEHUHU IIPSIMBIX U IJIOCKOCTEN C UCIIOJIb30BAHUEM BEKTOPOB
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8.YUEFHO-METOJINYECKOE U MATEPHUAJIbHO-TEXHUYECKOE OBECHHEYEHUE
IPOI'PAMMbBI YUEFHOM JJUCHUATLINHBI KMATEMATHUKA»

OcBoeHre MporpaMMbl yUeOHON TUCIUIUIMHBI «MaTeMaTHKa» OCYIIECTBISETCS B
y4eOHOM KaOMHETe MaTeMaTHKH, B KOTOpPOM oOecreueH CBOOOJHBIM JOCTyNn B
WuTepHeT BO BpeMs y4eOHOTO 3aHATHUS M B MEPHOJ] BHEYYEOHOW IesATETBHOCTH
oOydaromuxcs, NpelycMOTpeHa IUCTaHIMOHHAs ¢opMa (paboTa yepe3 HHTEpPHET
pecypcbl, paboTa B CHUCTEME JUCTAHIIMOHHOTO oOydeHusi Ha oOydarouied miatdopme

Moodle 1.1.).

Oobopyoosanue yueonozo kabunema:
1. mocagoyHBIC MECTA IO KOJMYECTBY CTY/ICHTOB;
2. pabouee MeCTO TpenoaaBaTes;

Texnuueckue cpeocmea ooyuenus:
- KOMIIBIOTED C JIMIIEH3MOHHBIM MTPOTPAMMHBIM 00ecTieYeHuEM
- CKauI

Cpeocmea o0yueHus npu OucCmManHyuoHHou popme (HOPMATHUBHO-
CIipaBOYHAs JUTEepaTypa, KOMIUIEKT IUIAKaTOB, TEMAaTHYECKUX CTCHJOB,
UHCTPYKIIMOHHbBIE CTEH/IBI, MYJIbTUMETURHBIHN KOMILJIEKC.
JlokanbHast ceTh KOJUIEKa, CHUCTeMa JAUCTAHIIMOHHOTO OOy4YeHus Ha
obyuaromieit miarpopme Moodle, mporpammHoe oOecreucHre OOILIETO |
npoecCHOHaIbHOTO  Ha3HAYEHMs,  KOMIUIEKT  y4eOHO-METOIUYECKON
JIOKYMEHTAIIHH ).

B ycnoBusIX TUCTaHIIMOHHOTO O0yUYCHUS:

- HHCTPYKTaX © BbIJaya 3aJaHus [POU3BOAUTCA B  (opMme
TejaeKoH(epeHIuy B mporpamme Z0om;

- BCsl HEOOXOuMasi TOKyMEHTAIIHS BBICHIIIAETCS IO SJIEKTPOHHOMU MOYTE;

- oOparHas CBS3b M KOHCYJBTAIlMU OCYIIECTBISIOTCS B TMPUIOKEHUU
Bomnan, BkoHTakTe 1 0 3J1EKTPOHHOM TTOYTE;

- BBINIOJIHCHHBIC 3aJaHUSI COOMPAIOTCS B apXWB M OTIPABISIOTCS Ha
00J1aKO;

- 3a4eT, KOHTpOJbHAas paboTa WIIM HK3aMEH OCYIIECTBISETCS B (opMme
TeJeKOH(PEPEHIINHU B TIporpamMme ZO0oM.

B cocTtaB yueOHO-METOIUYECKOTO U MaTepUaTbHO-TEXHUYECKOTO0 00eCTICUeHUS

MPOrpaMMbl Y4eOHON AUCIUIUIMHEI «MaTteMaTnka» BXOAUT OMOIUOTeUHBIN (HOH]I.

B 6ubnmnoreunslii poH1 BXOAAT YyU€OHUKH, 00ECIIEUMBAIOIINE OCBOCHUE YUEOHOM
JUCUUIUIMHBL  «MaremMaTuka», pEKOMEHJIOBaHHbIE€  WJIM  JOMYIIECHHbIE  JJIA
UCIIOJI30BaHUS B MPOECCHOHANIBHBIX  O0pa30BaTENbHBIX  OPraHHU3AIUAX,
peanm3yomux 00pa3oBaTeNbHYIO TMPOrpaMMy CpeaHero ooOmero oOpa3oBaHUS B
npeaenax ocsoenust OIIOII CIIO na 6a3ze ocHOBHOTO 001Iero 0Opa3oBaHuUsl.

bubnuoreunsiii GoHA AOMOTHEH SHUUKIONEIAUSIMHU, CIIPABOYHUKAMU, CIOBApSIMU,
HAyYHOM W HAy4YHO-TIONYJSIPHOW JIMTEPATypOd W JAPYroM JIUTEPATYPOU IO Pa3HBIM
BOIIPOCaM MaTeMaTHKH.
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