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1. MACHIOPT PABOYEM IMPOI'PAMMBI YYEBHOM JUCIUILJINHBI
MATEMATHKA

1.1. OOaacTb NpMMeHeHHUsI POrPaMMbI

PaGouas mporpamma o611e00pazoBaTenbHON y4eOHON AMCUUIIIMHBI « MaTemMaTukay SBIseTCs
YacThl0 MPOrpamMMbl MOJATOTOBKM CIIELUAINCTOB cpeaHero 3BeHa B coorsercTtBuu ¢ @I'OC CIIO mo
crenraibHocTh 08.02.14 «OnepanuoHHast AeITeJILHOCTh B JIOTUCTHKE», B Mpe/iesiax OCBOCHUS OC-
HOBHOI mpodeccruonanbHoil obpazoBarenbHoil nporpammsl CI1IO Ha 6aze ocHOBHOro o6mero oopaso-
BaHUs IIPU MTOJATOTOBKE CHEIUAINCTOB CPEAHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii PI'OC cpemnero obmiero oOpa3oBaHws,
IPEIbABISEMBIX K CTPYKTYPE, COJIEP’KaHUIO U pe3yJibTaTaM OCBOEHUS yueOHOM MuCHUILUIUHBI « MaTema-
THKa», B COOTBETCTBUHU C PekoMeHIanusIMu 1o OpraHu3aluy NOJy4YeHUs: CpeaHero oduiero odpa3oBa-
HUS B IIPEJeNIax OCBOEHUS 00pa30BaTeIbHBIX MPOrPaMM CpeHEro NpodecCUOHaILHOr0 00pa3oBaHus Ha
0a3e OCHOBHOTO 00IIero 00pa3oBaHUs ¢ YUETOM TpeOOoBaHMIA (eAepaTbHBIX TOCYIapCTBEHHBIX 00pa3o-
BaTEJIbHBIX CTAHAAPTOB U IMOJIy4aeMoil Mpodeccuu Win CrelruaibHOCTH CpeIHero NpoecCHOHaIbHOro
oOpa3zoBanus (mucbMo JlemapraMeHTa TOCYJapCTBEHHOHN MOJMTHKH B cepe MOATOTOBKH pabouux Kal-
poB u JII1O MunoGpnayku Poccuu ot 17.03.2015 Ne 06-259), ¢ yuetom [IpumepHoit ocHOBHOI 00pa3o-
BaTEJIbHON MPOTpaMMBbI CPEIHETO 001Iero oopa3oBaHusi, 0OJJOOPCHHON pemieHueM (eaepaibHOTO yueo-
HO-METOJIMYECKOT0 00beIuHEHHS 10 001IeMy 00pa3oBaHuio (poTokoa oT 28 utoHs 2016 r. Ne 2/16-3).

Matemaruka sBIsSeTCS (PyHIAMEHTAILHON 00Ie00pa30oBaTeIbHON AUCIUILTHHONW CO CIIOKHB-
[IMMCSI YCTOWYMBBIM COJIEP)KAaHUEM U OOIIMMH TPeOOBAaHUSMU K MOJATOTOBKE 00yYatOIIUXCSl.

B npodeccnonanbHbIX 00pa3oBaTENbHBIX OPraHU3ALMUAK, PEATU3YIOMHUX 00pa30BaTEIbHYIO
nporpamMmy cpeanero oomiero oopazoBanus B mnpeaenax ocBoenus OIIOIT CIIO na 6a3e oCHOBHOTO
o0miero oOpa3oBaHMs, U3yYCHHE MAaTEMAaTUKH MMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT HPOQHIISL
po(eCCHOHAIBHOTO 00pa30BaHUS.

OO61ue 1eny u3y4eHus MaTeMaTHKU TPAJUIIMOHHO PEAIU3YIOTCS B YETHIPEX HAMpPaBICHUSIX:

1) oOmee npeacTaBieHue 00 UAEsIX U METO/1aX MaTEeMaTUKH;

2) HMHTEJUIEKTyalbHOE Pa3BUTHE;

3) OBJIaJICHHE HEOOXOAMMBIMU KOHKPETHBIMHU 3HAHUSIMH H YMEHUSIMH;

4) BOCIIUTAaTEIbHOE BO3JEHCTBHE.

[Ipodunuzamnus neneil MareMaTHYECKOTro 00Opa3oBaHUsl OTpa)xkaeTcs Ha BhIOOpE MPUOPUTE-
TOB B OpraHU3allMHU Y4eOHOH AesATeNbHOCTH O0YyYalolUXCs, a UMEHHO NpeaycMaTpUBaeTCsl ycuie-
HUE W pacHIMpEHUEe MPHUKIAJHOTO XapaKTepa U3yYeHHUs] MaTeMaTHKH, TPEUMYIIECTBEHHOW OPHEHT a-
[[MU Ha aITOPUTMUYECKHUI CTUIIb TO3HABATEIbHON JESTEIbHOCTH.

N3yuyenue maremaTuku Kak npoduiabHON 001Ie00pa3oBaTEeNbHON YyU4eOHOW MUCIUTUIMHBI,
yuMThIBatoIel crenuduKy ocBauBaeMbIX cTyaeHTaMu cnenuaibHoctu CIIO, oGecneunBaercs:

- BBIOOPOM Pa3TUYHBIX ITOJX0J0B K BBEJICHHIO OCHOBHBIX MOHSATHH;

- (¢opMHUpOBaHHEM CHCTEMBbl YyUeOHBIX 3aJaHui, oOecneunBaromUX 3((eKTUBHOE OCy-
[IECTBJICHHE BHIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

- o0orameHueM CIeKkTpa cTuieil yueOHOM AesITeNTbHOCTH 3a CUET COINIaCOBaHUS C BeAYy-
HIMMH 1eITeTbHOCTHBIMU XapaKTEPUCTHKAMHU BEIOPAHHOM CIIEIMAIIBHOCTH.

[IpodunbHas cocTaBisionias OTpakaeTcs B TPEOOBAHUAX K MOJATOTOBKE 00YYaIOIUXCS B Ya-
CTH:

- oOuieil cucTeMbl 3HaAHUH: coiepKaTeNbHbIE PUMEPBI UCIIOIb30BaHUS MaTEMaTUYECKUX
UJIe 1 METOJIOB B MPO(ECCHOHATBHON JIESITETbHOCTH;

- YMEHMIi: pa3inuyue B ypOBHE TPEOOBAHMH K CIOXKHOCTU MPUMEHSEMBIX aJITOPUTMOB,;

- TPAaKTHYECKOTO HMCIIOJIB30BAHMS MPUOOPETCHHBIX 3HAHWI W YMEHHI: WHIUBUYIBHOTO
y4eOHOTO OMbITAa B MOCTPOSHUU MATEMAaTHUYECKUX MOJIENeH, BHITOJIHEHUN HUCCIEA0BATENbCKUX TP O-
€KTOB.

Copepxanue y4yeOHON NUCUMILIMHBI pa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMHU COJEPKa-
TeJIbHBIMH JIMHUSMHU 00YYSHUS MaTEMAaTHKE:

- ainrebpanueckas JMHHS, BKJIIOYAIOIas CUCTEMaTHU3alMI0 CBEICHUN O Yuciax; u3yuyeHue

HOBBIX M 0000IIeHNE paHee W3YUYEHHBIX orepaiuii (Bo3BeleHNEe B CTENEHb, U3BIICYEHUE KOPHS, J10-
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rapupMupoBaHUe, CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC U OOpaTHBIC K HUM); U3yYCHUE HOBBIX BU-
OB YHUCJIOBBIX BbIpaXXeHUU U (HOPMYI; COBEPIICHCTBOBAHHE MPAKTUYECKUX HABBIKOB U BBIYUCIU-
TEeNbHOW KYyJNbTYPHI, PACIIMPECHUE U COBEPIICHCTBOBAHUE aIreOpandeckoro ammapara, cOopMHpoO-
BAHHOTO B OCHOBHOM IIKOJIE, U €ro MPUMEHEHHUE K PEIICHUI0 MaTeMaTUYeCKUX U MPUKIAJHBIX 3a-
nau;

- TEOpEeTUKO-(PYHKIMOHAIbHAs JUHUSA, BKIIOYAIONIAs CHCTEMATHU3alMI0 U pacUIupeHue
CBEJICHUI 0 (DYHKIMSAX, COBEPIICHCTBOBAHUE TPpapUICCKUX YMEHHI; 3HAKOMCTBO C OCHOBHBIMH W]l €-
AMH U METOJaMH MaTeMaTU4YECKOro aHajin3a B 00beme, MO3BOJISIOIEM HCCIeA0BaTh dJIeMEHTapHbIE
(GYHKIIMY ¥ peliaTh NPOCTEHIINE TeOMETpHIEeCKUe, PU3NIecKre U IPyTrue MPUKIa HbIC 3aa4H;

- JUMHUA ypaBHEHUW M HEPABEHCTB, OCHOBaHHAas Ha MOCTPOCHUHU U HCCJIEIOBaHUU MaTe-
MaTHYECKUX MOJICIICH, MePEeCeKANIAsICs ¢ anreOpandeckoil U TEOPETHKO-PyHKIIMOHATIBHOW JTUHUS-
MU M BKJIIOYAIONlas pa3BUTHE U COBEPUICHCTBOBAaHME TEXHHUKHU alredpandeckux mnpeoOpazoBaHUi
JUIsl peIIeHUs] YPaBHEHHM, HEPABEHCTB U CUCTEM; (DOPMUPOBAHHUE CIIOCOOHOCTH CTPOUTH M UCCIIE0-
BaTh IMPOCTEIINe MaTeMaTHYECKUE MOJIENU MPU PEUICHUU MPUKIAJAHBIX 33/a4, 3a]]a4 U3 CMEXHBIX U
CIICIMANIbHBIX TUCIUILINH;

- TreoMeTpuYecKas JIMHHS, BKJIIOYAIONlasl HarJsJHbIe MPEJCTaBICHUS O MPOCTPAHCTBEH-
HBIX (puTypax m U3ydYeHUE UX CBOWCTB, (HOPMUPOBAHUE U Pa3BUTHE MPOCTPAHCTBEHHOTO BOOOpaXK e-
HUS, Pa3BUTHE CIIOCOOOB reOMETPUUYECKUX U3MEPEHUM, KOOPAMHATHOTO U BEKTOPHOTO METOJIOB st
pelIeHus: MaTeMaTUYEeCKUX U PUKIQIHBIX 3a]1a4;

- CTOXacTUYecKas JIMHUsI, OCHOBAHHAs HAa Pa3BUTUU KOMOMHATOPHBIX YMEHUH, MMpeJicTaB-
JIGHUI 0 BEPOSITHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTSIX OKPY KAIOIIETO MUPa.

N3yuenne oOmeoOpa3zoBaTenbHON y4eOHOW aucuuIuimHbl «MartemaTuka: aiareOpa, Hayaja
MaTeMaTHYECKOTO aHaIN3a, TEOMETPHUS» 3aBEPIIACTCS MOABEICHHUEM HUTOTOB B (hopMe 3K3aMeHa B
paMKax MPOMEXYTOUYHOM aTTecTalMu CTyAEHTOB B mpouecce ocBoeHuss ocHoBHou OIIOII CIIO c
noyryueHuem cpennero oomero odpazosanus (IITICC3).

1.2. MecTto y4eOHOH JMCHMILUIMHBI B CTPYKTYpe OCHOBHO#i mpodeccHOHATLHOM
o0pa3oBaTebHON MPOrpaMmbl: 00111€00pa30BATENbHBIN UK

VYyeOHas nucuuruinHa ««MaTtemaTuka: anreOpa M Havyajga MaTeMaTHMYeCKOro aHalu3a; reo-
METpPHS» SIBISETCS yYeOHBIM MPEIMETOM 00s3aTeNbHON MpeaMeTHONW obiiactn «MaTemaTHka U W H-
dopmarukay ®I'OC cpennero obuiero oopazoBaHus.

13. Heau u 3agauum y4eOHOH IMCUMIVIMHBI - TPeOGOBaHUSI K pe3yJbTaTaM OCBOEHUS
AUCHMUTLINHBI:

Pabouas nmporpamma opueHTHpOBaHA HA JOCTHUKEHUE CIETYIONIUX Ieeil:

- oOecnedenne chopMUPOBAHHOCTH NMPEACTABICHUN O COIMATBHBIX, KYJIbTYPHBIX U UCTOP U-
yecKuX (pakTopax CTaHOBICHHS MAaTEMAaTHKU;

- obecnedyeHne cHOPMHUPOBAHHOCTH JIOTHUECKOTO, AITOPUTMHYECKOTO0 U MAaTeMaTHYECKOTO
MBIIILICHHUS;

- oOecnedyeHne cOpMUPOBAHHOCTH YMEHUN MPUMEHATH MOTYyUYEHHbIE 3HAHUS MIPU PEIICHUH
pa3IMYHBIX 3a]1a4;

- obecrnieueHue cHOpMUPOBAHHOCTHU MPECTABICHUM O MaTeMaTHKE KaK 4acTU OOIIedeIoBe-
YeCKOW KYJbTYpPBhl, YHUBEPCATHHOM SI3bIKE HAaYyKH, MO3BOJISIIONIEM OMHCHIBATh M M3ydaTh peajbHbIE
MMpOIECChI U ABJICHUA.

OcBoeHue conepKanusl yaeOHON nuCIUILUIMHBI «MaTteMarnka: anrebpa, Hadajia MaTeMaTHy e-

CKOT'0O aHaJin3a, recOMCTpuA» oOecrneunBaeT AOCTHIKCHHUC CTYACHTAMU CJICAYIOIIUX pe3ylbmamoes:
JUIHOCTHBIX:

- c(opMHUPOBAHHOCTH MPEJACTABJICHUNA O MaTeMaTHKE KaK yHUBEPCAJbHOM S3bIKE HAyKH,
CpEICTBE MOJEIUPOBAHHUS SIBIICHUN U MPOLIECCOB, UAEAX U METOAAX MAaTEMATHKH;

- TIOHHUMaHWE 3HAYMMOCTU MATeMaTHUKHU JJIsi HAy9HO-TEXHHUYECKOTO TIporpecca, chopmupo-
BaHHOCTh OTHOIIEHUS K MaTE€MaTHUKE KaK K 4acTU OOIIeYeT0oBeYECKON KYIbTYPhl Yepe3 3HAKOMCTBO
C UCTOpUEHN PAa3BUTHS MATEMATUKH, dBOJIOIUEH MAaTEMAaTHYECKUX UEH;

- Ppa3BHUTHE JOTUYECKOTO MBIIUICHUS, IPOCTPAHCTBEHHOTO BOOOPaXKEHUS, AITOPUT MUIECKOU
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KYJbTYpbl, KpUTUYHOCTH MBILIUICHUS HA yPOBHE, HEOOXOIUMOM JuIsl Oynyiiei nmpogdeccruoHanbHOU
NesATEIbHOCTH, UIsl IPOAOJKEHHSI 00pa3oBaHus U caMo00pa30BaHuUs;

- OBJIaICHUC MATCMATUYCCKHUMU 3HAHHUAIMU U YMCHUIMU, HCOGXOI[I/IMBIMI/I B HOBCGHHGBHOﬁ
KU3HHU, JJI1 OCBOCHHSI CMEKHBIX €CTECTBEHHO-HAy4YHBIX JUCLUUIINH U JUCLUIUIMH IpodeccuoHab-
HOTO IMKJIA, JJIs MOJIy4eHHs] o0pa3oBaHus B 00yacTsx, He TpeOyIommX yriyOJeHHON MaTemMaTHy e-
CKOHM IOJATOTOBKH;

- TOTOBHOCTb M CIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA MPOT -
KEHUU BCEH JKM3HM; CO3HATEIbHOE OTHOIIEHHE K HENpPEephIBHOMY OOPa30BaHUIO KaK YCJIOBHIO
yCIHemHO! mpodeCCUOHATBbHON U O0IIECTBEHHOW JIESITEIHbHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTb K CAMOCTOSITEIbHONW TBOPYECKOHM M OTBETCTBEHHOH JesATesb-
HOCTH;

- TOTOBHOCTb K KOJIJIEKTUBHOH paboTe, COTPYIHUUYECTBY CO CBEPCTHUKAMH B 00pa3oBaTesb-
HOM, OOIIECTBEHHO TOJIE3HOU, Y4eOHO-NCCIEA0BATENbCKON, MPOEKTHON U IPYTUX BUJAX JACSITEIbHO-
CTH;

- OTHOILIEHHE K MPOPECCHOHAIBHON NEATEIbHOCTH KaK BO3MOXKHOCTH y4YacTHs B pPEHICHHH

JIMYHBIX, O6H.I€CTB€HHBIX, ToCyaapCTBCHHBIX, 06H_IeHaI_II/IOHaJ'IBHI>IX HpO6JI€M;
METaANpPEeaAMETHBIX:

- YMEHHE CaAMOCTOSATENIBHO OIPEIEIATh eI AEATEIbHOCTH U COCTABIATH IUIAHBI ACATEIN b-
HOCTH; CaMOCTOSITEJIbHO OCYIIECTBIATh, KOHTPOJIMPOBATH U KOPPEKTUPOBATH AEATEIBHOCTb; MC-
I10JIb30BaTh BCE BO3MOKHBIE PECYPCHI Ul JOCTUKEHMS MOCTABJICHHBIX LEJIEH U pealn3aluy IIaHOB
NeATEeNIbHOCTH; BHIOMPATh YCIEIIHbIE CTPATErUH B PA3JIMUHBIX CUTYAIUAX;

- YMEHHUE NPOJYKTUBHO O0IIAThCA U B3aMMOJENCTBOBATH B NPOLECCE COBMECTHOM JEATEN b-
HOCTH, YUUTHIBATH MO3UIUU JPYTUX YUYACTHUKOB JEATENbHOCTU, 3QPEKTUBHO pa3pemaTb KOHMIN K-
ThI;

- BJaJCHUE HABBIKAMHU I103HABATENIbHOW, y4eOHO-HCCIIeI0BATEIbCKOW M IMPOEKTHOW HAes-
TEJIbHOCTH, HaBbIKaMU pa3pelieHus npodiemM; ciocOOHOCTh U TOTOBHOCTh K CAaMOCTOSITEJIbHOMY I10-
HCKY METOJIOB PELICHUS IIPAKTUYECKUX 3a]a4, IPUMEHECHUIO Pa3JIMYHbIX METOI0B II03HAHUS;

- TOTOBHOCTHb M CHOCOOHOCTh K CAMOCTOSATEIHHOW MH(OPMAIMOHHO-TIO3HABATEIBHOMN nes-
TENbHOCTH, BKIIOUAsi YMEHUE OPHUEHTUPOBATHCS B PA3NIMUHBIX MCTOUYHHMKAX MH(OpMaluu, KPUTHY e-
CKH OLIEHMBATh U MHTEPIPETUPOBATh HHPOPMALIHIO, TOTYyUYaEMYIO U3 Pa3IMYHBIX HCTOYHUKOB;

- BIIaJICHUE S3BIKOBBIMU CPEICTBAMH: YMEHUE SICHO, JIOTUYHO M TOYHO U3J1araTb CBOK TOUYKY
3pEHUs], UCIIOJIB30BaTh aJICKBAaTHHIE SI3bIKOBBIE CPENICTBA;

- BJIaJICHUE HAaBBIKAMHM MO3HABATENBHON peQEeKCHU KaK OCO3HAaHUSA COBEpLIaeMbIX Jeil-
CTBUI M MBICIMTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM, I'PAHUI] CBOETO 3HAHMS U HE3Ha-
HUsI, HOBBIX [I03HABATEIbHBIX 3aJ1a4 U CPEIACTB U1 UX JTOCTHKCHUS;

- 1eJeyCTPEMIICHHOCTh B MMOMCKAX U MPUHATUU PEIIeHUH, COOOpa3UTeIbHOCTh U UHTYULUS,
Pa3BUTOCTb NMPOCTPAHCTBEHHBIX MPEICTABIEHNUN; CIIOCOOHOCTh BOCIIPUHUMAThE KPACOTY U FapMOHUIO
MHPA;

NnpeIMeTHbIX:

- c(opMUPOBAHHOCTb MPEACTABICHUH O MaTeMaTHKe KaK YaCTH MHUPOBOH KyJIbTYPhl U MeCTe
MaTeMaTHKU B COBPEMEHHOM LUBHIM3ALIMM, CIOCO0AaX ONMUCAHUS SBICHUN peabHOIO0 MUpa Ha Ma-
TEMaTUYECKOM SI3BIKE;

- chOpMHUPOBAHHOCThH MPEACTABICHUN O MaTEMaTUUECKUX MOHITHSAX KaK BaXKHEHIINX Marte-
MaTHYECKUX MOJEIIAX, ITO3BOJSIONIUX ONMUCHIBATh U U3y4YaTh Pa3HBIC NIPOLIECCHI U SBJICHUS; IOHUMa-
HH€ BO3MOXHOCTH aKCMOMAaTHYECKOT0 TOCTPOCHUS MATEMATUYECKUX TEOPHUH;

- BIIAJICHUE METOJaMM [0Ka3aTeIbCTB WM aJITOPUTMOB DPELICHUS, YMEHUE HUX IPUMEHATD,
MIPOBOJIUTH JOKA3aTEJIbHBIE PACCYKICHUS B XO/I€ PELICHNUS 3a/1a4;

- BIIQJICHUE CTAHAAPTHBIMU IIPUEMAMU PELICHUS PAMOHAIBHBIX U UPPALMOHAIBHBIX, MTOKa-
3aTEIbHBIX, CTEIEHHBIX, TPUTOHOMETPUUECKNX YPABHEHUN M HEPABEHCTB, UX CHUCTEM; HCIIOJbB30Ba-
HUE T'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM YHUCIIE Ul IIOMCKA IIyTH PELICHUS U UIUIIOCTPALUU
pEeILIeHNs] YPAaBHEHHUI U HEPABEHCTB;

- c(opMUPOBAHHOCTD MPEJCTaBICHUI 00 OCHOBHBIX MOHATUAX MAaTEMaTUYECKOIO aHAIU3a U
UX CBOMCTBaX, BJIaJICHME YMEHHEM XapaKTepu30BaTh MOBEJIECHHE (YHKIMM, MCIOJb30BaHHUE IMOJY-
YEHHBIX 3HAaHUH JUIS ONUCAHUS M aHAJIN3A PEAIbHBIX 3aBUCUMOCTEH;

- BJaJCHUE OCHOBHBIMU MOHITHUSAMHU O IUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PU-
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rypax, UX OCHOBHBIX CBOMCTBaX; C(hOPMHPOBAHHOCTh YMEHUS Paclo3HaBaTh T'eOMETpHUUECcKUe (HUry-
PBI Ha 4EepTEKaX, MOACISIX U B PEAbHOM MHUPE; IPUMEHEHNE U3YYEHHBIX CBOMCTB I'€OMETPHYECKUX
buryp u popmMyI IS pelIeHUs: FTeOMETPUYECKUX 3a/1a4 U 3a/1a4 C MPAKTHUYECKUM COJIepKAHHEM;

- c(opMUPOBAHHOCTb MPEJCTABICHUHN O MIPOLIECCAX U SIBICHUAX, UMEIOLIUX BEPOSTHOCTHBIN
XapakTep, CTaATUCTUYECKUX 3aKOHOMEPHOCTSX B PEalbHOM MMPE, OCHOBHBIX ITOHATUAX JIEMEHTap-
HOM TeopHuM BEpOATHOCTEH; YMEHUH HAaXOAUTh U OLICHUBATh BEPOATHOCTH HACTYILJICHUS COOBITHH B
MPOCTEUIINX IPAKTUYECKUX CUTYALUAX U OCHOBHBIC XapPAKTCPUCTUKU CIy4alHBIX BEIIMYUH;

- BJAaJCHUE HAaBBIKAMHU HMCIIOJIb30BAHMUSA T'OTOBBIX KOMIBIOTEPHBIX IPOrpaMM IPU PELICHUH
3az7ad4.

B pesynbrare mzydeHust yueOHOU AUCHUILIMHBI « MaTemaruka: anreOpa, Hadajia MaTeMaTH-
YECKOT0 aHajin3a, TeOMETpUs» 00yUaOIUNUCs JOJKEH:

3HATH/IOHUMATH:

3HAYE€HHE MaTEeMAaTUYECKON HAyKHU JJIsl pELIECHUS 3a]1a4, BOSHUKAOIINX B TEOPUU U IPAKTHUKE;
WHPOTY U B TO KE BPEMSI OTPAHUYEHHOCTh IPUMEHEHHUSI MAaTEMATUUYECKUX METOJIOB K AaHAJIMU3Y U U C-
CJIEZI0OBAHUIO MPOLIECCOB U SIBJICHUI B MPUPOJI€ U OOLIECTBE;

3HAYCHUE MPAKTUKU M BOIPOCOB, BOSHUKAIONINX B CAMOW MareMaTHKe I (POPMUPOBAHUS U
pPa3BUTHUS MAaTEMAaTHYECKOW HAYKW; UCTOPHUIO Pa3BUTHS MOHATUS YMCIA, CO3JAHUSI MATEMaTUUECKOIO
aHaau3a, BOSHUKHOBEHUS U PAa3BUTHS T'€OMETPUH;

YHUBEPCAIBbHBIN XapakTep 3aKOHOB JIOTMKM MaTEMaTUUYECKUX PACCYX JIECHHH, X MPUMEHHU-
MOCTb BO BCE€X 00JIaCTAX YEIOBEUYECKOU J1E€ATEIbHOCTH;

BEPOSITHOCTHBIN XapakTep pa3jInuHbIX MPOLECCOB OKPYIKAOILIETO MHUPA.

Auredpa

yMeThb:

BBIIIOJIHATH apudMeTHueckue NeHCTBUS Haj YUCIaMU, coueTas YCTHbIE U MHCbMEHHbIE NpHe-
MbI; HAXOJUTh NPUOINKEHHbIEC 3HAUEHUS BEJIMYUH U NOTPEIIHOCTU BBIYUCIEHUM (a0COJIIOTHAA U OT-
HOCHTEJIbHAS); CPABHUBATh YUCIOBbIE BBIPAKECHMUS;

HaXxOAUTh 3HAYEHUSI KOPHSI, CTENEHH, JJorapu(ma, TPUTOHOMETPUUECKUX BBIpaKEHUN Ha OC-
HOBE OIpeeNIeHNs], UCIIOJIb3Yys NMPU HEOOXOJIUMOCTH MHCTPYMEHTAJIbHBIE CPEJICTBA; MOJIb30BATHCSA
NPUOIMKEHHOM OLIEHKOM MPU MPAaKTHYECKUX pacyeTax;

BBINIOJIHATh Mpeo0pa3oBaHusl BbIpaKEHUH, NMpUMeHss (GOPMYJIbl, CBA3aHHbIE CO CBOHCTBaMHU
CTerneHei, jorapupMoB, TPUTOHOMETPUUECKUX (PYHKIINIA;

HCIOJIb30BATh NMPUOOPETEHHbIE 3HAHUS U YMEHUS B MPAKTUYECKOHN JIESTEbHOCTH U TOBCEIHEB-
HOM JKM3HU:

JUIS IPAKTUYECKUX PAacyeToB MO (opMyiiaM, BKJItOYast GOPMYIIbI, COAEpIKaIlINe CTENEHH, paau-
KaJIbl, Jorapu(mbl U TPUroOHOMETpUYeCKre (PYHKLINHU, UCTIOIb3YS IPU HEOOXOIMMOCTH CIIPaBOYHbIE Ma-
TEpUAJIbl ¥ IPOCTENIINE BEIUNCIUTEIBHBIE YCTPOICTBA.

DYyHKUMH U TPapuKu

yMeThb:

BBIYHCIIATh 3HaUE€HUE (QYHKIUU 110 33JJaHHOMY 3HAYEHHUIO apryMeHTa MpH pa3IudHbIX CIIOCO-
0ax 3a1aHust GQyHKINH;

OTIPEIeNSITh OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKIIMH, HIUTFOCTPUPOBATh UX HA rpauKax;

CTPOUTH IpadUKH H3YyUYEHHBIX (DYHKUIUN, WIITIOCTPUPOBATH MO IpaduKy CBOICTBa 3jIeMeH-
TapHBIX QYHKIUH;

MCIIOJIb30BaTh MOHATHE QYHKIIMH JJIsI OMCAHUs U aHAJIN3a 3aBUCUMOCTEH BETMYUH;

HCIOJb30BATh NMPUOOPETEHHbIE 3HAHUS U YMEHUS B MPAKTUYECKOH JIESTENTbHOCTH U MOBCEIHEB-
HOM KM3HU:

JUISL OTIMCAaHUS C MOMOINBIO (YHKIUN pa3aMdHbIX 3aBUCHUMOCTEH, IpeicTaBleHus ux rpadu-
YeCKH, HHTepIpeTaluu rpadukos.

Hauana MmaTeMaTH4eCKOro aHAIN3a
yMeThb:



HaXOJHUTh MIPOU3BOJIHBIC AJIEMEHTAPHBIX (PyHKIIHIA;

HCTI0JIb30BaTh MPOU3BOIHYIO JIJII H3YUYEHHS CBOMCTB YHKIIUA M MTOCTPOCHHS T'pa(hUKOB;

MPUMEHSTH MPOU3BOIHYIO I MPOBEACHUS MPUONMKCHHBIX BBIYHCICHHUH, peliaTh 3aaadu
MPUKJIATHOTO XapaKTepa Ha HaXOKJICHUE HauOOJIBIIIET0 M HAUMEHBIIIETO 3HAUCHM S,

BBIYUCIISATH B MPOCTEUIINX CIIydasX IJIOIMAIN U 00BEMBI C UCIIOIB30BAHUEM OIPEIEICHHOTO
HHTETpaIa;

MCIOJIb30BaTh MPUOOPETECHHBIC 3HAHUS ¥ YMEHHS B MPAKTUYECKOU JCSITEITLHOCTU U TMOBCEIHEB-
HOW >KU3HU IJIS:

pelieHus MPUKIAJAHBIX 3a/1ad, B TOM YHCJIE COLHUAIBHO-DPKOHOMUYECKUX M (PU3MYECKUX, Ha
HanOOJIBIIIME U HAMMCHBIIINE 3HAUYCHUS, HA HAXO0XKJIEHUE CKOPOCTH U YCKOPECHUS.

YpaBHeHHsI M HEPABEHCTBA

yMeTh:

peuiaTh palroHaNbHbIe, TOKa3aTelbHbIe, JIorapudMuueckue, TPUTrOHOMETPUYECKIE YpaBH e-
HUsI, CBOJISIIIIMECS K IMHEHHBIM M KBAJIPAaTHBIM, a TAK)KE aHAJIOTUYHBIE HEPABEHCTBA U CUCTEMBI;

UCIIOJB30BaTh rpaduuecKuii METO ] PeIICHHS] yPaBHEHUM U HEPABEHCTB;

n300pakaTb Ha KOOPJAMHATHOM IJIOCKOCTH PEIICHUs YpPaBHEHUM, HEPABEHCTB M CHUCTEM C
JIBYMsI HEU3BECTHBIMU;

COCTaBJISITh W pEIIaTh YPAaBHEHHUS M HEPABEHCTBA, CBSI3BIBAIOIINE HEU3BECTHHIC BEIUUYUHBI B
TEKCTOBBIX (B TOM YMCJI€ MPUKIATHBIX) 3a/1a4ax.

WCII0JIb30BaTh MPUOOPETEHHBIC 3HAHUSA U YMEHUS B MPAKTUYECKOU JEATEIHLHOCTH U MTOBCEIHEB-
HOM KU3HU:

JUISL TIOCTPOCHUS U UCCIIEIOBAHUS TPOCTEUIIINX MAaTEMaTUUECKUX MO/IETICH.

KomOunaTopuka, cTaTUCTHKA M TEOPHUS BEPOSTHOCTEMH

yMeTb:

pemath mpocTeiie KOMOMHATOPHEIE 3a7a4l METOIOM repedopa, a TakiKe C UCIOJIb30BaH U-
€M M3BECTHBIX (popmyI;

BBIUUCIISITh B IPOCTEUIINX CIydasiX BEPOSATHOCTH COOBITUM Ha OCHOBE IMOJICUETAa YHUCIIA UCX O-
JI0B;

WCIIOIb30BaTh MPUOOPETEHHBIE 3HAHUSA U YMEHUS B MPAKTUYECKOMN JESITEIIBHOCTA U TTOBCEIHEB-
HOM >KU3HU:

JUIsL aHAJTU3a PeajbHBIX YMCIIOBBIX IAHHBIX, MPEJACTABICHHBIX B BUJE UarpamMM, rpad MKoB;

aHanu3a HHGOPMAIUU CTATHCTUYECKOTO XapaKTepa.

I'eomerpus

yMeThb:

pacno3HaBaTh Ha YEPTEXKAX U MOJAEINSIX MPOCTPAHCTBEHHbIE (POPMBI; COOTHOCUThH TPEXMEPHBIE
00BEKTHI C UX ONMUCAHUAMU, U300PAKEHUSIMU,

OMMCHIBATH B3aMMHOE PACIIOJIOXKEHUE MPSAMBIX M IJIIOCKOCTEH B MPOCTPAHCTBE, apTyMEHTHPO-
BaThb CBOU CYXXJICHUS 00 3TOM PacCIOJI0KEHUH;

aHAJIM3UPOBATh B MPOCTEHIINX CIyyasx B3aMMHOE PACIOJIOKEHHE 0OBEKTOB B IPOCTPAHCTBE;

M300pakaTb OCHOBHBIE MHOTOTPAHHUKH U KPYTJIBbIE Tella; BBIOJIHATH YEPTEKH 10 YCIOBUIM
3a/1a4;

CTPOUTH MPOCTEUIITNE CEUCHHS KyOa, TIPU3MBI, THPAMUJIBL;

pemarb INJIaHUMETPUYECKHE U IPOCTeHIIne CTepeoMeTpUuYecKHe 3aJayd Ha HaXOXJAeHHE
reoMeTpUYECKUX BEJIMYMH (JIJIMH, YIIIOB, IUIoNaaei, 00beMOB);

UCIIOJIb30BATh NPH PEIICHUH CTEPEOMETPUUYECKUX 3aJlay IIaHUMeTpUuieckue (GakThl U METO-
IUBI;

MIPOBOJIUTH JI0KA3aTEIbHbIE PACCYKACHUS B XOJI€ PELICHUs 3a/1ay;

WCTIOJIh30BaTh MIPUOOPETEHHBIE 3HAHUS U YMEHUS B MIPAKTUYECKON NIESTEITFHOCTH U TIOBCETHEB-
HOM JKU3HU:

JUTSL MICCIIETOBaHUs (MOIECIUPOBAHUS) HECIOKHBIX MPAKTHYECKUX CHTYalllid HA OCHOBE HM3Y-
YEHHBIX (POPMYJI U CBOUCTB PUTYD;



BBIYHCIIEHUS OOBEMOB M IUJIOMIAJICH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN MPHU PEUICHUH
NPAaKTHYECKUX 3a/1ay, UCIOIb3Yys NMPU HEOOXOIMMOCTHU CIPABOUYHUKU U BBIYHCIHUTENbHBIE YCTPO ii-
CTBa.

[Tpu u3yueHun unet GopMUPOBAHUE CICAYIOMINUX 0OUUX KOMHEMEHUUIL:

OK 1. [ToruMaTh CyIIHOCTh M COLMATBLHYIO 3HAYMMOCTb CBOCH Oyyiiel npodeccuu, IposiBIsATh
K HEW yCTOMYMBBIA HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO J1€ATEIbHOCTh, BEIOUPATh TUIIOBBIE METOMBI U CIIOCOOBI
BBITIOJTHEHUS MPOPECCHOHANBHBIX 33/1a4, OI[CHUBATh UX dPPEKTUBHOCTH U KAYECTRBO.

OK 3. IIpuHumaTth pemieHusi B CTaHJAPTHBIX U HECTAHJAPTHBIX CUTYallUSIX M HECTU 3a HUX OT-
BETCTBEHHOCTb.

OK 4. OcymiecTBIATh TOUCK M UCIIOJIb30BaHWE HHPOPMAIIHH, HEOOX0IUMOH 17151 3P PEKTUBHOTO
BBITIOJTHEHMS PO ECCHOHANBHBIX 3a/1a4, MPO(EeCCHOHAIBHOTO ¥ TUYHOCTHOTO Pa3BUTHSL.

OK 5. Ucnonw3oBarh nHGOPMAITMOHHO-KOMMYHHKAIITMOHHBIE TEXHOJOTUH B MPO(EeCCHOHATBLHOM
JIeATETbHOCTH.

OK 6. PaboTaTh B KOJIEKTUBE U KOMaH/[Ie, 2PPEKTUBHO OOIIAThCS C KOJUIETaMH, PyKOBOJICTBOM,
NOTPEOUTETAMHU.

OK 7. Bpatb Ha cebst OTBETCTBEHHOCTH 3a Pa0OTy YICHOB KOMaH[Ibl (IOJUYUHEHHBIX), Pe3yIbTaT
BBITIOJIHEHHUS 33/IaHU M.

OK 8. CamocTosTeNnbHO ONpeaeaTh 3aaun NpoPecCHOHANIBHOTO U JMYHOCTHOTO Pa3BUTHSA, 3a-
HUMAaThCS caMo00pa30BaHUEM, OCO3HAHHO TUIAHUPOBATH TOBBIIICHHE KBATA(DHUKAITIH.

OK 9. OpueHTHpPOBATHCS B YCIOBHUSX YaCTOM CMEHBI TEXHOJOTHMH B MpPO(hECCHOHATBHOU Jes-
TEIBLHOCTH.

1.4. Kontu4ecTBO 4acOB HA OCBOEHHE YUeOHO M CIUIIIMHBI:
MakcUMalbHas yuyeOHas Harpy3ka oOydaromierocs 368 4, B TOM 4uce:
o0si3aTenpHas Ay JUTOPHAsI Harpy3ka oOy4aromierocsi 246 u;
camocTosiTenbHas pabota odyyaromerocsa 122 .



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHOUILJINHBI

2.1. O6beM yueOHOM TMCUMILITHHBI M BU/bI Y4e0HO# padoThI

Buna yueOHoii padoThI

Koan4gecTBO 4acoB

MaxkcumanbHas yueOHas Harpyska (BCero) 368
O0s13aTenbHas ayIMTOpHAs ydeOHasi Harpy3ka (BCero) 246
8 MOM yucie:

ITpakTrueckue 3aHATHSI 128
CamocrosiTenbHas pabora odydaronierocs (BCero) 122

Ipomedsxcymounas ammecmayusi 6 gpopme:
1 cemecmp — ax3amen, 2 cemecmp — 9K3aMeH
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2.2. TemaTu4ecKHuil IJIaH U coep:KaHMe Y4eOHOH TUCIUNINHBI MATEMATUKA

Haumenosanue oo- | Y7
pazoenos u Cooeprcanue yueono2o mamepuana, npaKkmuuecKue 3aHamus, CAMoOCmMoAmenIbHas padooma 00yuarouuxcs ém 0‘::;’;_
mem yacoe s
1 2 3 4
BBenenue 2
Coaep:xaHue yueOHOIro MaTepHuaJia 2
Martematuka B HayKe, TEXHUKE, JKOHOMUKE, THHOPMAIIMOHHBIX TEXHOJIOTHIX U IPAKTHYECKOM J1eTEIbHOCTH. 2 2
Tema 1. Pa3- 10
BuTHE noHsiTHe | Coslep:kaHue y4eOHOI0 MaTepuaJa 2
0 ymcie 1 | Lenble ¥ parmoHanbHbIe YKcia. J[eCTBUTENbHbIE YUCIA. 2 2
IpakTuyeckas paGora 4
1 | BrinonHenue neiicTBuil ¢ mpuOIMKCHHBIMH YHCIaMU 4
CamocrosiTeibHast padoTa 4
1 | HaxoxaeHnue abcomOTHONW U OTHOCUTEIBHOM MOTPEITHOCTH. 4
Tema 2 Kopun, 8
CTeneHu Coaep:xxaHue y4eOHOIro MaTepuaJia 4
Apudmernueckuii koperb. KopeHb HaTypanbHON cTeneHu u3 yncna. CTEeNneHu ¢ palMoHAIbHBIMH MTOKa3aTeNsIMU.
1| Crenenu ¢ aeiicTBUTENBHBIM TOKa3areieM. CBOIicTBa CTEEHU 2
2| CreneHu ¢ IeHCTBUTENBHBIM MoKa3aTeneM. CBOICTBa CTENEHU C IEHCTBUTENbHBIM Moka3aTeneM. CBONCTBA CTEIEHHU. 2 2
IIpakTnyeckas padora 4
1 ‘ Haxosx/1eHre 3HaueHMs KOPHsl, CTEIICHH 4
Tema 3 Jlora- 8
pudmMbI Copepxxanue yueOHOro MmarepuaJia 2
1 ‘ Jlorapudm. OcHOoBHOE JlorapudmMudeckoe ToxkaecTBO. CBoicTBa J0rapu(hMOB. 2 2
IIpakTnyeckas padora 6
1| Haxoxznenne orapigma Ha OCHOBE OIPe/ICIICHHS 6
Tema 4 Ilpe- 18
odpasoBanue Copaepxxanue yueOHOro MmaTepuaJia 2 2
anredpaute- 1| TlpeoOpazoBaHue palMOHAIBHBIX U HPPAIIMOHAIBHBIX BRIPAKEHUH, ITOKA3aTEILHBIX U JIOTAPU(PMUICCKIX BBIPAKCHHH 2
CKUX BRIPAKE- | MpakTuueckasn paGora 4
HuH 1 ‘ [TpeoOpa3oBanus anredpandeckux BoIPAKCHUN 4
CamocTosiTeJibHasi padoTa 12
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1 \ CBOIICTBa CTETICHHU, CBOMCTBA Jiorapudma. 12
Tema 5 Oc- 24
HOBBI TPUTO- Coaep:xxanue yue0HOro MaTepHaJia 4
HOMETPHUH
1| Panuannas mepa yria. Sin, cos, tg u ctg yrciaa. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO. 2
Sin, cos, tg CyMMBI ¥ pa3HOCTH JIBYX YIJIOB. Sin, COS, tg TBOWHOTO yria. @opMyJibl TOJTOBUHHOTO yriaa. ®opMyIisl
2| mpuBeICHUS. 2
IIpakTnyeckas padora 12
1| Jloka3aTenbCcTBa TPUTOHOMETPUYECKHUX TOXKJIECTB. 6
2 | Pemennie mpoCTeWIINX TPUTOHOMETPHUECKUX YpaBHEHHH a=sin X, a=cos X, a=tg X, a=ctg X 6
CamocrosiTesibHasi padoTa 8
1 | Jl0Ka3aTenbCTBO TPUTOHOMETPUUYECKHX TOXKJIECTB 8
Tema 6 Ypas- 32
Henus u Hepa- | CoaepkaHue y4eOHOTr0o MaTepuaJia 6
BEHCTBA 1| PaBHOCHJIBHOCTb YPaBHEHUH, OCHOBHBIE TPUEMbI PELICHHS YPABHEHHH. 2
2| PaBHOCWJIBHOCTh HEPAaBEHCTB, OCHOBHBIC ITPUEMBI PELICHHS HEPABEHCTB. 2
3| PaBHOCHIIbHBIE CUCTEMBI YpaBHEHHUH U HepaBeHCTB. OCHOBHbIE IPHEMBbI PEILICHUH CUCTEM YpaBHEHUH U HEPABEHCTB. 2
IpakTuyeckas padora 12
1| Pemenue ypaBHEHUH U UX CUCTEM 6
2| PemieHrie HEpaBEHCTB U UX CUCTEM 6
CamocrosiTesibHasi padoTa 14
1 ‘ PemeHne ypaBHEeHU, HEPABEHCTB M UX CHCTEM. 14
Tema 7 Ilps- 28
Mble U I10cKO- | Conep:kaHue y4eOHOro Marepuajia 6
CTH B IIPO- 1| Crepeomerpusi. [1n0cKkoCTb, IpsiMasi, TOUKa. AKCHOMBI CTEPEOMETPHH. 2
CTPaHCTBE 2 | BzanMHOE pacrnosoKeHne MPSIMON M IMIJIOCKOCTH B TIPOCTPAHCTRE. 2
4| Yron Mexxay IpsMOH U IIIOCKOCThIO. JIBYrpaHHBIN yros. YTroi MeXay MIIOCKOCTSIMHU. 2
IIpakTnyeckas padora 12
1| ITocTpoeHnue MOENH K 3a7a4e, PEIICHUE 3aa9H 4
2| Pemienue 3aa4u Ha onpeielieHHe B3aUMHOI0 PAacIoI0KEHHUs IPSMBIX B IPOCTPAHCTBE. 4
3| Pemenue 3a1a4 Ha onpeielieHHE B3aMMHOTO PACIIONIOKESHHSI TPSIMOM M TUTOCKOCTH B ITPOCTPAHCTBE. 4
CamocTosiTeibHAs padoTa 10
1| Pemenue 3a1a4 o miIaHUMETPUU U CTEPEOMETPUH 10
Tema 8 DyHk- 48
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MU, UX CBOIi-

Conep:kaHue y4eOHOIro MaTepuaJa

cTBa M rpadu- | 1| dyukrimn. O61aCTH ONpEeTeHHs i MHOKECTBO 3HaUeH M, rpaduk dyukimn, CBoiicTBa BYHKIHH 4
Ku 2| IlpomexyTku BO3pacTaHus U YOBIBAHHsI, TOUKH SKCTPEMYyMa. 4
3| Crenennas ¢yHKuus, mokazaresnbHast GyHKIus, JorapubmMudeckas GyHKIus 4
4| TpuronoMmerpudeckue PyHKIIMHU y=sin X, y=C0s X, y=tg X, y=ctg X 4
5| O6patabie pyHkiuu. OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKITMK y=arcsin X, y=arccos X, y=arctg X, y=arcctg X. 4
IlpakTHyeckasi pabora 18
Haxoxnenue oGnacTu onpeaeneHus 1 MHOXKECTBa 3HaueHUH (GyHkuii. HaxoxaeHne 4eTHOCTH U HEYeTHOCTH (yHK-
1| mumit 6
2| IlpomexyTKu BO3pacTaHus U YObIBaHMsI, TOUKHU 3KcTpeMyMma. I'paduueckas HHTEeprnpeTanus. 6
3| ®ynkumu u ux rpaduxu 6
CamocTosiTesibHasi padoTa 10
1| UccnenoBanue GyHKIMIA U TOCTPOSHHUE TPAPUKOB. 10
Tema 9 Ilpo- 34
M3BOMHAA M €€ | Copepsxanme yaeGHOro MaTepuaia 14
NPHJI0KEHHUS
1| TocnenoBatensHOCTH. [ToHATHE O TIpEAEIIe MOCIETOBATEILHOCTH. 2
2| OcHOBHBIE CBOMCTBA MIPEIETIOB. 2
3| IlonsTue o HenpepbiBHOW (yHKIMHU. [Ipenen GpyHKIMM B TOUKE. 2
[Ipupamenue aprymenTa u npupamienue GyHkuuu. [lonstue o npou3BogHol GyHKIMU. PU3NUECKUI CMBICIT IPOU3-
4| BOQHOM. 2
ITpon3BoiHBIE CYMMBI, pa3HOCTH, IIPOU3BEIEHUS], YACTHOTO. [IpON3BOHBIE OCHOBHBIX 3JI€MEHTAPHBIX (PYHKIIUI.
5| CrnoxHast QyHKIUS ¥ €€ POU3BO IHAS 4
6| I'eomeTpryecknii CMbICI TPOU3BOAHON. YpaBHEHHE KacaTeabHOH K rpaduky GyHKIMH. 2
IpakTuyeckas padora 12
1| Haxoxxienue npon3BOaHbIX PYHKIHIMA 4
2| YpaBHeHHe kacaTenbHOU K TpaduKy QYHKITUH. 4
3| IlpumeHeHne Npou3BOJHON B MCCIIEOBAHUH (PYHKIIMH, TOCTPOEHHE Ipaduka 4
CamocTtosiTeibHast padoTa 8
Pemenue 3amay mpukIaqHOTO XapakTepa, Ha HaX0XICHHEe HanOOIBIIer0 M HAMMEHBIIIETO 3HaUeHUus PyHKIui. Boi-
1| yucnenue npenesnoB GyHKIUH B TOUKE. 8
Tema 10 UuTe- 40
rpaju ero Coaep:xaHue y4eOHOro MaTepuaJa 10
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NPUJIOKCHUA 1| IlepBooOpa3zHasi, HeonpeneaEHHbIN HHTEerpal. TabnuyHble HHTETPaIbL. 2
2| IlpaBuna u Gpopmyiibl naTerpupoBanusi. HemocpencTBeHHOE HHTETPUPOBAHUE. 4
3| Onpenenéunpiii uaTerpan. @opmynsl Hetorona — JleitOnuia. CBoiicTBa onpeesiEHHOr0 HHTErpaa. 4
IlpakTHyeckasi pabora 16
1| Beruucienue HeonpeaeeHHOro HHTerpaia 6
2| Beruncnenue onpeieneHHoro nHTerpaga 6
3| Beruuciienue miomnaay KpuBOJUHEHHOM Tpaneim. 4
CamocTtosiTeibHasi padoTa 14
1| Tabmmunbie uaTerpansl. [Ipumenenue onpeneaéHHOro HHTErpaga B GU3MKe U TEOMETPUHU 14
Tema 11 MHo- 26
rorpaHHUKH Coaep:xaHue y4eOHOIro MaTepuaJia 12
1| Muororpannuku. Teopema Ditnepa. [Ipusma. lpsmas u Haknonnas npusma. [IpaBunbpHas npusma. 4
2| apamnenenunen. Ky6. [lupamuna. [lpaBunpHas nupamuga. ¥Yceu€unas nupamuaa. Terpasap. 4
3| Ceuenus kyba, MPU3MBbI U TUPAMHU/IBL. 4
IpakTuyeckas padora 8
1| Haxosx/ieHue 31eMeHTOB MHOTOIpaHHUKOB. [1i10111a1b TOBEPXHOCTH. 4
2| CedeHust MHOTOrpaHHUKOB- TOCTPOEHHE, BEIYMCICHHUE HJIEMEHTOB, IIJI0MIAIeH 4
CamocrtosiTenbHas padoTa 6
1| M3zroroBnenue Moseseil MHOrorpaHHUKOB BHibl MHOTOTpaHHUKOB 6
Tema 12 Koop- 34
AUHATBI U BEK- | Coneprxanue y4eOHOro MaTepuaJjia 14
TOpBI [IpsimoyrosbHas (1ekapToBa) CUCTEMa KOOPIMHAT B IPOCTpaHCTBE. PaccTossHuEe MeX 1y IByMsl TOUKaMH B IIPOCTPaH-
1| cTBe. 2
2| Bektopsl, Moaysb BekTopa. PaBeHCTBO BeKTOpOB. Ci0kKeHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YHCJIO. 4
3| Paznoxenne BexTopa 1o HanpasieHussM. KoopawHaThl BEKTOpA. 4
4| Yron mexnay aBymsi BekTopamu. [Ipoexiust BekTopa Ha ock. CKaJsipHOE TPOU3BEIEHUE BEKTOPOB. 4
IIpakTnyeckas padora 10
1| JleficTBus HaJ BEKTOpaMH B reOMETpHUIECKO (hopMme. 4
2| JleficTBHsI HaJl BEKTOPAMH B KOOPJMHATHOUN (hopme 4
3| 'eomeTpuueckre npeodpazoBaHusi IPOCTPAHCTBRA: MAPAJUISIBHBIN EPEHOC, CUMMETPHSI OTHOCUTEIHHO MIOCKOCTH. 2
CamocTtosiTeibHasA padoTa 10
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BoinonHenue cnokeHus, BRBIMUTaHMs, YMHOKEHUE BEKTOpa Ha YUCIIO B reomeTpudeckoit popme. [Ipumenenue B dhu-

1| 3uKe ¥ 3JIEKTPOTEXHHKE. 10
Tema 13 Tesa 12
U oBepxHOCTH | Cosep:kaHue y4eOHOT0 MaTepuaJia 6
BpalteHus 1| Tena Bpamienus. Iunuuap u Konyc. YceuéHHbIN KOHYC. 2
2| llap u chepa, nx ceuenus. KacarenbHas miIockocTh K cdepe. 2
3| HaxoxzaeHnue sneMeHToB Tell BpamieHus. [iomaas noBepXHOCTH. 2 3
IIpakTuyeckas padora 2
1 | Haxosxienue sinemMeHToB Teu BpameHus. [1iomaas noBepXHOoCTH. 2
CamocrosiTesibHasi padoTa 4
N3rotoBneHmne pa3BepTok MIIMHAPA U KOHyca Haxoxk1eHue 31eMEHTOB 1 BBIUMCIICHHE TUIONIaIel CEUeHUN KPYTIIbIX
1| Ten na0CKOCTHIO 4
Tema 14 U3- 24
MepeHns B Coaep:xkaHue y4eOHOro MaTepuaJia 6
reomerpun 1| Homo6ue Ten. OTHONIEHUS IOMIA/IEH TOBEPXHOCTEH M 00BEMOB MOT0OHBIX TEJL 2
2| O6béM u ero m3mepernne. MaTerpamsHas hopMyna o0bEma. 2
3| ®opmynbl 06bEMa MHOTOIPAaHHUKOB U T€JI BpaIlleHUs!. 2 2
IIpakTnyeckas padora 4
1| Beruucnenne o005eMOB MHOTOTPAHHUKOB 2
2| Beraucnenne 00beMOB Tell BpameHust 2
CamocrtosiTenbHas padoTa 14
1| N3yuenue Teopernueckoro mareprana. CocTaBICHHE MATEMATHYECKOTO CIOBapsI 14
Tema 15 Dure- 10
MEHTBI KOM- Conep:xaHue yuedOHOro MaTepuaa 4
GunaTopuku 1| OcHOBHBIE TIOHSTHS KOMOHHATOPHKH. 331241 HA MOACYET Pa3MEICHHii, [IePECTAHOBOK, COYCTAHMIA. 4 2
IIpakTyeckas padora 2
1| Pewenne npocreiiimix KOMGHHATOPHBIX 3314 C HCIIOIb30BAHHEM U3BECTHBIX (hOpMYII 2
CamocrtosiTeibHast padoTa 4
1| Pemenne nmpocremmx KOMOMHATOPHBIX 33724 C UCIIOJIH30BAHUEM U3BECTHBIX (hopmMy 4
Tema 16 Due- 10
MeHTbI Teopuu | Comep:kaHue y4e0HOr0 MaTepuajia 4
BepPOSITHOCTeH | ] | Co0bITHE, BEPOSITHOCTH COOBITHS, CIIOKEHNUE U YMHOXKEHHE BeposiTHOCTe!. [loHATHE 0 HE3aBUCUMOCTH COOBITHH. 2 2
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JuckpeTHas ciy4yaiiHasi BEJIMYMHA, 3aKOH €€ pacrpeaeneHus. YucmoBble XapaKTepUCTUKHU JUCKPETHOU CITy4ailHON
BCIIMYHNHBI.

IIpakTnyeckas pabora

1 | Brrunciienue BeposTHOCTEH COOBITHI B MPOCTEHIINX CITydasx

CamocTtosiTeibHast padoTa

1 | I/I3yquI/IC TCOPCTUUCCKOTO MaTCpHraJia. Knaccrueckoe OIpPEaACIICHUEC BEPOATHOCTU

Bl INININ

JJis XapakTepUCTHKU YPOBHSI OCBOCHHSI YI€OHOTO MaTepHalia UCTIOIb3YIOTCS CIEAYIONNE 0003HAUCHUS:

1. — o3naxkomumenvHulil (V3HABAHUE paHee U3VUEHHBIX 00bEKMO8, CEOUCMS),

2. — penpoOyKmueHblil (8bINOJIHEHUE 0esTMENbHOCMU NO 00PA3YY, UHCMPYKYUU UTU NOO PYKOBOOCHEOM,)

3. — nPOOyKmMueHbll (NIAHUPOBAHUE U CAMOCMOAMENbHOE BbINOIHEHUE 0esIMENIbHOCIU, peuleHue NPOoOJIeMHbIX 3a0ay)
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3. YCJIOBUS PEAJIMBALIAA TITPOT'PAMMBI TUCIHIAITIMHBI
«MATEMATUKA»

3.1. TpeGoBaHus K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecneYeHn 0
Peanuzanus yueOHON AMCIUIUIMHBI TPEOyeT HANMUYHS yueOHOTO KabuHeTa «MaTeMaTukay.
O6opynoBaHue yueOHOT0O KaOUHETa:

nocagounsie Mecta — 30,

pabouee MecTo mpernogaBareis — 1,

KOMIUIEKT Y4eOHO-HATJISIIHBIX TIOCOOHIA;

MO/I€JIM MHOTOI'PaHHUKOB U KPYTJIBIX TEJI;

rtanmeTsl «llmomaay noBepxXHOCTeH 1 00BEMBI TEI»;

IJTAHILETHI 110 TPUTOHOMETPHH;

MUHH-JOCKH C U300pa)KeHNEM MHOTOTPAHHUKOB M KPYTJIBIX TEJl.

3.2. UndopmanuonHoe odecniedeHne o0yueHust

IlepeyeHb pekoMeHyeMbIX Y4eOHBIX U3IAHUI, TOMOJHUTEIbHOI JUTEPATYPbI

OcHOBHbIE HCTOYHHKH:

1. Amumos UI. A. u np. Anrebpa u Hayana ananuza. 10 (11) k1. — M., 2007.

2. Aranacsu JI. C. U ap. 'eomerpus. 10 (11) k. — M., 2007.

3. bammakoB M. U. Anrebpa u Hayasia MaTeMaTH4eckoro aHanuza (6a30Bblil ypoBeHb), 11 Ki.
- M., 2007.

4. bammakoB M. W. Anrebpa 1 Hauana MareMaTudeckoro aHanusa (0a30Bbii ypoBeHb), 10 ki1
— M., 2007.

5. bammakoB M. 1. Martematuka (6a30Bblif ypoBens). 10-11 k. — M., 2007.

6. bBbammakoB M. 1. Maremaruka : yuebnuk s 10 xr. — M., 2007.

7. TIpuropweB C. I'., Bagynuna U. B. «Matematuka s TeXHUKyMOB», M., Bricmias mikona,
2006.

8. Kommoropos A. H. u ap. Anrebpa u Havana ananu3za. 10-11 k1. — M., 2009.

9. Komsarun 0. M. u np. Marematuka (Kuaura 1) — M., 2010.

10. Konsrusn 0. M. u np. Matemaruka (Kuawura 2) — M., 2010.

11. Jlyxankun I'. JI., Jlykankun A. I'. Maremartuka, 4. 1: yue6HOe mocoOue i yupexaeHui
HayanbHOTro npodeccruoHansHoro oopasosanus — M, 2008.

12. Texmeukwit K. JI. Matemaruka: yaeOuuk — M., 2007.

13. Cmupnosa 1. M. I'eometpus. 10 (11) k., 2008.

JlonoJHuTeIbHbIE HCTOYHUKH:

1. Aunekcanapos A. /1., Bepuep A. JI., Peokuk B. . I'eomerpust (6a30BbIi U npoduiIbHBIHM
ypoBaH), 10-11 k1., 2007.

2. Aranacsn JI. C., byry3oB B. ®@., Kagomues C. b. u np. ['eomerpus (6a30Bblii 1 nmpodpuiib-
HBII ypoBeHH), 10 k., M., 2007.

3. Komsarun 0. M., Tkauésa M. B., ®eneposa H. E. u ap. nox pen. Kuxuenko A. b. Anredpa
Y Hayaja MaTeMaTH4ecKoro aHanusa (0a3oBblil v npoduiabHbINA ypoBHH), 10 k1. — M., 2007.

4. Hukonsckuii C. M., [ToranoB M. K., PemernukoB H. H. u np. Anre6pa u Hauyana matema-
TUYecKoro aHaiu3a (0a3oBblil u mpoduneHelil ypoBHH). 10 k1. — M., 2007.

5. Huxonbckuit C. M., IToranoB M. K., PemernukoB H. H. u np. Anrebpa u Havana marema-
TUYecKoro aHanu3a (0a3oBblil U mpodunsHbINA ypoBHH), 10 k1., M., 2010.

6. [Haperun U. @. I'eomerpust (6a30Bs1ii yposens) 10-11 ki1., 2010.

HNHTepHeT pecypcenl:

http://www.matburo.ru «Matematudeckoe 6r0po»

http://www.pm298.ru «IIpuknagHas MaTeMaTHKa — CIIPABOYHUK MAaTeMaTHYECKUX (HOPMYIL.

ITpumepsl 3a/1a4 ¢ peHICHUIMI»

http://mathematics.ru - Pazaen College.ru mo matematuke

http://www.etudes.ru — «MaTemMaTHYECKHE ITIOABD)


http://www.matburo.ru/
http://www.pm298.ru/
http://mathematics.ru/
http://www.etudes.ru/

4. KOHTPO.Ib U OIIEHKA PE3YJbTATOB OCBOEHHUS YUEBHOM JIUC-
HUITJINHBI

'ATIOY CO «AcOecTOBCKUH TOJUTEXHUKYM», PEATU3YIONIEE IMOJATOTOBKY M0 y4eOHOH AMCITH-
wmHe «MateMaThka: anreOpa, Hadyana MaTeMaTHYeCKOTro aHalln3a, TEOMETPHUs», 00eCIIeunBaeT OpraHu-
3allMI0 U MPOBEJICHUE MPOMEKYTOYHOW aTTECTAllUU U TEKYIIEro KOHTPOJIS, JEMOHCTPUPYEMbIX 00yua-
IOIMMHUCS 3HAHUM, YMEHMM U HAaBBIKOB. TeKyIUI KOHTPOJb MPOBOAUTCS MPENOAABaTEIEM B IIPOLECCE
MIPOBEJICHUS MMPAKTUUECKUX 3aHATUH, TECTUPOBAHUS, & TAK)KE BBIIIOJIHEHUSI 00yUYaIOUMUCT UHIUBUIY-
AJIBbHBIX 3aJaHUH.

@OpMBI U METOJIBI TEKYIIIETO KOHTPOJIS MO y4eOHOH TUCIMIIIMHE CaMOCTOSTENILHO pa3padarhl-
BalOTCA MperoiaBaTeieM, pacCMaTPUBAIOTCS HA 3aCeJaHUU LIUKIOBOW KOMHCCHUHU, COTIIACYIOTCS C METO-
JMYECKUM COBETOM M JJOBOJASATCS JI0 CBEJICHHS 00ydaIOIMXCs B Havyaje 00ydeHusl.

OO6yuenue o y4eOHOM AUCUMILTUHE 3aBEPIIACTCS MPOBEACHUEM MPOMEKYTOUYHOM aTTecTalluu B
dbopme 3K3aMeHa.

Takast popma aTTecTany MO3BOJIET OXBATUTh BECh MPOUICHHBIN TEOPETUUECKUN MaTepual 1o
AUCHUIINIMHE, ITPOBCPUTH CUCTEMHOCTD 3HaHHI>'I, a TaKKC YMCHHUC NPHUMCHATH IMOJIYUCHHBIC 3HAHHA Ha
MPaKTHKE.

JIy1st TeKy1iero KOHTPOJIS IIPEIoIaBaTeeM co31atoTcst GOHBI OlleHOUHBIX cpeacTs (POC).

@OC BKIIOYAIOT B ceOs MeAarorndeckue KOHTPOIbHO-U3MEPUTENIbHBIE MaTepUabl, IpeAHa3Ha-
YCHHLBIC IJId ONpPCACIICHUA COOTBCTCTBUA (I/IJII/I HGCOOTBGTCTBI/ISI) HHIUBHUYAJIbHBIX 06pa303aTeanLIx
JOCTHKEHUI OCHOBHBIM MIOKA3aTENSIM PE3YJIbTATOB MOATOTOBKY (Ta0IHULIB).

DopMbI U METObI
KOHTPOJIA U OLIeH-
KM pe3yJIbTATOB
00y4eHust

IToka3aTeiu olleHKH
YCBOCHHBIX 3HAHM I, 0CBOCHHBIX
YMeHu#

Pe3yabTaThl 00yuyeHus (0CBOEH-
Hble YMEHHS1, YCBOCHHbIE 3HAHUA)

3HATH/TIOHNMATD. °
e 3HAUYCHMHEC MaTeMaTHYCCKON
HayKd JJI PElIeHUs 3a/iad, BO3HU-
KaIOIIMX B TEOPUH U MPAKTHUKE; -
pOTY U B TO € BpeMsi OIpaHUYECH-
HOCTh TPUMEHEHHUS] MaTeMaTH4de-

dbopMynupyeTr 3HAUYECHHE MaTeMa-
TUYECKOW HAyKM JJIsl pelleHus 3ajaad,
BO3HHUKAIOIINX B TEOPUU U MPAKTHUKE;
LUIMPOTY U B TO K€ BpeMs OTpaHUYEH-
HOCTb INPUMEHEHHUS MaTEMaTHYECKUX
METOJIOB K aHaJM3y U HCCIIEJOBAHUIO

CKMX METOJIOB K aHAU3y M HUCCIe-
JIOBAHUIO TPOLECCOB U SIBICHUU B
HpUpOJie U OOIIECTBE;

e 3HAYEHUE NPAKTUKHA U BOIIPOCOB,
BO3HHUKAOIIUX B caMoil MaTeMaTHKe
Ui (POPMUPOBAHUS U Pa3BUTHS Ma-
TEMaTUYECKOW HAYKHU; UCTOPUIO pa3-
BUTHS IIOHATUSA YHCIIA, CO3JaHUS
MaTE€MaTU4YeCKOro0 aHajau3a, BO3HHK-
HOBEHUS U Pa3BUTHUS T€OMETPUH;

® YHUBEPCAJIBHBIA XapakTep 3aKo-
HOB JIOTUKM MaTe€MaTHYeCKUX pac-
CY)XJIEHHH, WX HPUMEHUMOCTH BO
BCEX 00JacTAX 4YeNOBEYECKOW Jes-
TEJIBbHOCTH;

® BEpOSTHOCTHBIM XapakTep pas-
JUYHBIX IIPOLIECCOB OKPYIKAOILETO
MHpa.

MPOLIECCOB M SIBJICHWI B TPUPOJE U
00I1IeCTBE;

® OICHUBACT 3HAYCHHUC MPAKTHKH H
BOIIPOCOB, BO3HUKAIOIIUX B CAMON Ma-
TeMaTHKe Ui (OPMHUPOBAHUS U pa3-
BUTHS MaTEeMaTUYECKON HayKu; HCTO-
PUIO PAa3BUTHS MMOHSATHS YUCIA, CO3J1a-
HHS MaTEMaTHYECKOro aHajiau3a, BO3-
HUKHOBCHHS U pa3BI/ITI/I$[ FGOMeTpI/II/I;

® PpACKpPBIBAET YHHUBEPCAIBHBIA Xa-
paKTep 3aKOHOB JIOTUKHW MaTCMaTHU4C-
CKHUX pacCyXIeHUH, HUX TPUMEHU-
MOCTh BO BCEX 00JIaCTSAX YeIOBeYe-
CKOI IeITEIbHOCTH;

o (opmynupyer BEPOSATHOCTHBIN
XapakTep  Pa3IMYHBIX  IPOIIECCOB
OKPYXKAaroIIero MUupa.

[IpoBepka nmonnma-
HUs 3HAYMMOCTH Ma-
TEMaTUYECKON
HayKHl W yHHMBEP-
CaJIbHOT'O XapakTepa
3aKOHOB JIOTUKH Ma-
TEMaTH4YECKHX pac-
CYKJIEHUM, UX MPHU-
MEHHUMOCTH BO BCEX
o0acTsxX yeaoBeye-
CKOH JeATEILHOCTH
C TIOMOMIbIO Oece bl
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AJITEBPA

yYMeTh!

® BBHINOJHATE  apupMETHUYECKHE
JeHCTBUSL HAJ YHUCIAMH, codYeTast
YCTHbIE U IHCbMEHHBIE IPHEMBI,
HAXOJUTh MPUOIIKEHHBIC 3HAUYCHHUS
BEJIMYMH U HOTPELIHOCTH BbIUHUCIIE-
HUIl (aOCOJIOTHAE W OTHOCUTEIb-
Hasl); CPaBHUBATh YUCIIOBBIE BbIpa-
KECHUS;

® HAXOAWUTh 3HAYCHHS KOPHS, CTe-
NEHM, Jorapudma, TPUTOHOMETpU-
YECKUX BBIPAXKCHUHM HAa OCHOBE
OIpeIeNIeHus], UCIIONb3Ysl IPU HE0O-
XOMMOCTH UHCTPYMEHTAJILHBIE
CpEACTBa; IOJIb30BAaThCS MPUOIH-
JKEHHOM OLICHKOM IpH IpaKTH4e-
CKUX pacyerax;

®  BBINOJHATH npeoOpa3oBaHus
BBIPQKEHUH, TPUMEHSS (OPMYIIHI,
CBSI3aHHBIE CO CBOWCTBaMM CTelle-
HEH, JorapupmMoB, TPUTOHOMETPU-
4ecKUX (DyHKIIUIA;

HCNOJb30BATh  NMPHOOpPeTeHHbIE
3HAHMSA U YMEHHsl B NpaKTHYe-
CKOii 1eAATeIbHOCTH M TOBCEIHEB-
HOW KH3HH:

® Ui NPAaKTUYECKUX PAcyeTOB IO
dopmymnam, Bkitoyas GOpMyJIbl, CO-
JiepKalie CTEeNeHu, pajuKaibl, JIo-
rapumMbl U TPUTOHOMETPUYECKHE
(GyHKIMHU, UCIONB3Yys NpU HEoOXo-
JMMOCTH CIIPABOYHBIE MaTepHaIbl U

IIpoCTENILINe BBIYHCIIUTEIbHBIE
YCTPOICTBA.

DOyHKIUH U rPpaduKu

yYMeTh.!

® BBHIUUCIATH 3HAYCHUE (YHKIHA
0 33/IaHHOMY 3HAYEHUIO apryMeHTa
MpU Pa3IMYHBIX CIOCO0aX 3a/laHus
byHKIUY,

® OMpeneNisITh OCHOBHBIE CBOMCTBa
YHCIIOBBIX (DYHKIHH, HILUTFOCTPHPO-
BaTh UX Ha rpaduKax;

® CTpOUTHb TpapuKH H3YyUYEHHBIX
(GyHKUMH, WITIOCTPUPOBATH 0 Tpa-
¢uKy  CBOWMCTBa  AJIEMEHTAPHBIX
dyHKIwmii;

® UCMOJb30BATH MOHATHE (QYHKIIMU
JUTSL ONIMCAHMs U aHAJIM3a 3aBHCHMO-
CTEH BEIINYHH;

HCNOJIb30BATHL  NPUOOpPEeTEeHHbIe
3HAHMSA W YMEHHsl B NpPaKTHYe-
CKOii 1eATeTbHOCTH M TOBCEIHEB-

AJITEBPA

yMeTb:

e BBINOJIHAET apupMeTHUECKUEe Ieii-
CTBHSI HaJl YHCJIAMH, COYETasl YCTHBIC
U THUChbMEHHBIE NPUEMBbI; HAXOIUTh
NpUOIMKCHHBIE 3HAYCHUSI BEIMYUH U
MOTPEUTHOCTH  BbIUMCIEHUN  (abco-
JIOTHAasE ¥ OTHOCUTENbHAas); CpaBHU-
BaTh YHCIIOBBIC BBIPAKCHHUS;

® HaxOJIUT 3HAUEHUS KOpHS, CTere-
HHU, JIorapu(mMa, TPUTOHOMETPUIECKUX
BBIPQKEHUII Ha OCHOBE OIpeiesieHus,
UCTOJNB3YsSd TpPU HEOOXOAUMOCTU HH-
CTpyMEHTaJIbHbIE CPEACTBA; IOJB30-
BaThCSl MPUOJIMKEHHOW OLEHKOW IpH
MPAKTUYECKUX pacyueTax;

e BBINOJHAET NpeoOpa3oBaHMs BbI-
paxkeHuH, MpuUMeEHsst (HOPMYJIbI, CBS-
3aHHBIE CO CBOMCTBAMM CTCIICHEH, JIO-

rapu(pMoB, TPUIOHOMETPHYECKUX
dymKumit;
HCMOJIb30BaTh npuodpeTeHHbIe

3HAHUS U YMEHHMS B NPAKTHYECKOI
AeAITEJIbHOCTH M TOBCEeIHEBHOM
KH3HHU!

® IIpUMEHSET [ INPAKTUYECKUX
pacyetoB 1o (QopmyiaMm, BKIIOYas
¢dbopMyIBl, colepKallue CTeleHH, pa-
JUKaibl, JIOrapuMbl U TPUTOHOMET-
puueckue (GyHKIUHM, HUCIONb3Ys NpHU
HE0OXOIMMOCTH CIIPaBOYHBIE MaTepHU-
aJbl U MPOCTEUILNE BBIYMCINTEIBHBIE
YCTPOWCTBA.

DOyHKUMH U TPapuKu

yMeThb:

e BBIYMCISAET 3HAaUCHHE (PYHKLIUU 11O
3aJaHHOMY 3HAUEHUIO apryMeHTa IpU
pa3IMyYHBIX crocobax 3anaHus (pyHK-
11K

e OmnpeleNsieT OCHOBHBIE CBOMCTBA
YUCIOBBIX (QYHKIUH, WIUTIOCTPUPO-
BaTh MX Ha rpaduKax;

e cTpouT TpapUKM  HM3YUYEHHBIX
(GyHKIMH, WUTIOCTPUPOBATH MO Tpa-
(uKy CBONCTBa AJIEMEHTapHBIX QYHK-
LM

® UCMOJNb3YeT TOHATHE (YHKIHMU
JUIsL OTMHMCAHMSI U aHaJlM3a 3aBHCHMO-
CTEl BEJINYHH;

HCI0JIB30BATH NpHOOPETEHHbIE
3HAHUSI U YMEHHMS B NPAKTHYECKOM
AeSITeJIbHOCTH M TOBCEeIHEBHOI

Onenka ymMeHui npu
pCILICHUH 3a/aY.
HaGmonenue 3a ne-
MOHCTpaIUCH BI1a-
JICHUS] YMEHUSIMHU.
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HOM KU3HM!

e Uil ONHMCAaHMS C IIOMOLIBIO
(GYHKUMH  pasiUYHBIX  3aBHCHMO-
CTEW, MpEeICTaBIeHUS HX Tpaduue-
CKH, UHTEepIIpeTaly rpaMKoB.
Havyana MaTtemaTH4ecKoro aHaJIm-
3a

yMeTb:

® HaxOIUTh IIPOU3BOJHBIE 3Jie-
MEHTapHbIX QYHKIMH;

®  HCIIOJIB30BATh IPOU3BOJHYIO IS
U3yYeHHUs] CBOMCTB (YHKUUH U TO-
CTPOEHUs TpaUKOB;

® [IPUMEHATh IPOU3BOJIHYIO JUIA
NPOBEICHUS TPUOIMKEHHBIX  BBI-
YUCJICHUHM, pelarb 3a7add  IpHU-
KJIQJHOTO XapakTepa Ha Haxo[e-
HUE HauOOJIbLIET0O UM HAaUMEHbLIETO
3HAUEHUS;

® BBIYHUCIATH B MPOCTEHIIMX CITy-
Yasgx IO U 0OBEMBI C UCIIOJIb-
30BAaHUEM OIIPENIEIICHHOIO UHTErpa-
na;

HCIOJIB30BATh  NpPHOOpeTeHHbIe
3HAHUSI M YMCHHUSI B NpPaKTHYe-
CKOM /1esiTeJIbHOCTH M TOBCEHEeB-
HOH KM3HM JJIS:

e pelleHMs NPUKIAJHBIX 3a/1ay, B
TOM qucie COLIMAJIbHO-
HSKOHOMUYECKUX U (PU3HUECKUX, HA
HauOOJIbIINE U HAaUMEHbIINE 3Haue-
HUS, HAa HAaxOXIEHHE CKOPOCTH U
YCKOPEHUS.

YpaBHeHHUs] M HEPABEHCTBA

yMeTb:

e pemath paloHalbHbIE, TOKa3a-
TeJlbHbIE, JIOTapUPMHUUECKUE, TpHU-
TOHOMETPUYECKUE YPAaBHEHHUS, CBO-
JsIMecs K JUHEHHBIM M KBajpat-
HBIM, @ TaK)X€ aHaJIOIMYHBIE HeEpa-
BEHCTBA U CUCTEMBI;

® 1CIOJIB30BaTh Ipaduyeckuil me-
TOJl PEIIECHUs ypaBHEHUH U Hepa-
BEHCTB;

e u300pakaTh Ha KOOPAWHATHOU
IUIOCKOCTH  pELICHUs ypaBHEHUH,
HEPABEHCTB U CUCTEM C JBYMS HEU3-
BECTHBIMY;

® COCTaBJIATH U pEIIaTh ypPaBHEHUS
U HEpPaBEHCTBA, CBS3bIBAIOIIME He-
U3BECTHBIE BEIMYMHBI B TEKCTOBBIX
(B TOM umcIe MPUKIIAJHBIX) 3a7auax.
HCIOJIB30BATh  NPHOOpETeHHbIE
3HAHUSI U YMeHHsl B MNpaKTHYe-

KU3HU:

® OMNHUCHIBAET C MOMOIIBIO (YHKIUN
pa3IUYHBIX 3aBUCUMOCTEH, MpencTaB-
JeHUs HMX TrpaduyecKd, HHTEpIIpeTa-
UK TPaPUKOB.

Hayana MmaTeMaTH4eCKOro aHaIn3a
yYMeTh!

® HAaXOAUT MPOU3BOAHBIE HIIEMEH-
TapHBIX (QYHKLIUH;

® CIOJIB3YET IPOU3BOJIHYIO  JUIS
M3y4YeHUs CBOWCTB (YHKIUH M TO-
CTpoeHus rpaduKoB;

® [pUMEHSET TPOU3BOAHYIO IS
IIPOBECHUST NPUOIMKEHHBIX BBIYHC-
JCHUH, pemarh 3a7aydl MPHUKIATHOTO
XapakTepa Ha HaxOXJEHUE HauboJib-
IIETO ¥ HAUMEHBIIIETO 3HAUCHHS,

e BBHIYUCIISIET B MPOCTEHUIIHMX CIyYa-
AX IUIOINAAN U 0OBEMBI C UCIIOJIb30Ba-
HUEM OIPEIEICHHOT0 HHTETpala;
HCI0JIb30BATh NpuoOpeTeHHbIe
3HAHUS U YMEHUS] B NMPAKTHYECKOI
AeATeIbHOCTH W TOBCEIHEBHOI
KUZHU IS

® UCMOJNB3YeT pEUICHUs MPHKIAJ-
HBIX 3aJa4, B TOM 4YMCJI€ COLMAIbHO-
SKOHOMHYECKUX M (U3NYECKUX, Ha
HauOoNbIIMe W HaWMEHBIINE 3HAYe-
HUS, Ha HAXOXJEHUE CKOPOCTH U
YCKOpPEHHUSI.

YpaBHeHH H HEPABEHCTBA

yMeThb!

e pemaeT paluMoOHalbHbIE, IOKa3a-
TeJIbHBIE, JIorapu(MUYECKUE, TPUTO-
HOMETPUYECKHE ypaBHEHHS, CBOJIS-
mMecs K JIMHEHHBIM M KBaJIpaTHBIM, a
TaK)KE€ aHAJIOTUYHBIE HEPABEHCTBA M
CHCTEMBI;

® UCMONb3yeT IpaduuyeckKuii MeToJ
pelieHs ypaBHEHHU U HEPABEHCTB;

e u300pakaeT Ha KOOPAWHATHOU
TUIOCKOCTU pEIIeHUs] ypaBHEHUH, He-
PaBEHCTB W CHCTEM C JBYMS HEHU3-
BECTHBIMH;

® COCTaBJIET M pelIaeT ypaBHEHUS U
HEpAaBEHCTBA, CBA3BIBAIOIINE HEU3-
BECTHBIC BEJIMYMHBI B TEKCTOBBIX (B
TOM YHCJI€ TTPUKIIATHBIX ) 3a/1a4aX.
HCI0JIb30BATh npuoOpeTeHHbIE
3HAHUSI U YMEHUSI B NMPAKTHYECKOMH
AeATeIbHOCTH W TNOBCEIHEBHOI
KU3HU:

® CTPOWT W BBITIOJHSIET HCCIEIOBa-
HUE JUIsl TOCTPOCHUS] M UCCIICAOBAHUS
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CKOH /1esITeIbHOCTH M TOBCEIHEB-
HOM KU3HH:

e Ui TIOCTPOEHUS W HCCIIENOBa-
HUS IPOCTEHIINX MaTEMATHUUYECKUX
MOJIEJIEN.

KOMBHUHATOPUKA, CTATHU-
CTHUKA U TEOPUSA BEPOSAT-
HOCTEA

yMeEThb:

e pewarb IpocTeinre KomMOuHa-
TOpHBIE 3aJla4d METOJ0M Tepebopa,
a TaK)Ke C HCIOJIb30BAHUEM H3BECT-
HBIX (opMyIT;

® BBIYNUCIATH B MPOCTEHIIMX CIIY-
YasiX BEPOSTHOCTH COOBITMH Ha OcC-
HOBE I10/ICU€Ta YNCia UCXOJI0B;
HCIOJIB30BATh  NPHOOPETeHHbIE
3HAHUSI U YMEHHSl B INpaKTHYe-
CKOH [1esiTeIbHOCTH M TOBCEIHEB-
HOM KM3HM:

e Ui aHalM3a pEAIbHbIX YHCIIO-
BBIX JAaHHBIX, IIPEICTaBICHHBIX B
BUJIE lUarpaMM, rpauKoB;

e apamm3a wuHGMOpMAIMM CTaTH-
CTHUYECKOI0 XapakTepa.
I'EOMETPUA

yMeTb:

e pacrno3HaBaTb Ha YEpPTEkKax U
MOJIENIIX TPOCTPAHCTBEHHbIE (Hop-
MBI, COOTHOCHUTHb TpEXMEpHbIE O0b-
€KThl C UX OINHUCAHUAMH, H300pake-
HUSIMU;

® ONUCHIBATh B3aMMHOE PaCIOJIO-
JKEHUE TMPSAMBIX M IIJIOCKOCTEH B
IPOCTPAHCTBE,  ApryMEHTHPOBATh
CBOU CYXJEHHUS 00 3TOM pacroso-
KEHUHU;

® QHWIM3UPOBATh B MNPOCTEHIIMX
ClIy4asX B3aWMHOE pAacIOJIOKEHUE
00BEKTOB B IPOCTPAHCTBE;

e 1300pakaTh OCHOBHBIE MHOTO-
TPaHHUKH U KpPYIJIbIE TENa; BBIIOJI-
HATBH YEPTEXKHU IO YCIOBUSAM 33]1a4;

® CTPOUTH MPOCTEUIINE CEUYEHUS
Ky0a, IpU3MBbI, MTUPAMU/IbI;

e pemarh IUIAHUMETPUYECKUE U
MPOCTEUIIINE  CTEPEOMETPUUECKUE
3a/ladyl Ha HAXOXKIEHHE I'€OMETPHU-
YECKUX BENUYMH (IUIMH, YIJIOB,
momasei, o0beMoB);

® HCIOJNB30BaThb IIPU  PELICHUH
CTEepEOMETPUYECKUX 3ajay IJIaHU-
MeTpuYecKre QaKTbl 1 METO/IbI;

® [IPOBOJUTH JOKA3aTEJIbHbIE pac-

MPOCTEUIINX MAaTEeMaTHYECKUX MOJie-
Jen.

KOMBUHATOPUKA, CTATHU-
CTUKA U TEOPUSA BEPOSAT-
HOCTEM

yMeThb!

e pemaer mpocTeiilne KoMOUHa-
TOpHBIE 3a7a4yll METOJOM mepebopa, a
TaK)K€ C HCIOJIb30BAHUEM H3BECTHBIX
opmyur;

® BBHIUKCISAET B MPOCTEHIIUX CiTyya-
SIX BEPOSITHOCTU COOBITHI Ha OCHOBE
II0/ICYETA YHUCIIa UCXOO0B;
HCIO0JIb30BATH NpUOOpPETeHHbIE
3HAHMS U YMEHHUSl B NMPAKTHYECKOM
AeSITeIbHOCTH W IOBCEAHEBHOM
JKM3HU.

® UCHOJIB3YET JUIsl aHallu3a pealb-
HBIX YMCIIOBBIX JaHHBIX, MPEICTaB-
JICHHBIX B BHJIC HArpaMm, rpauKoB;
® aHATU3UpPYET UHPOPMALMIO CTATH-
CTUYECKOTO XapaKTepa.
IF'EOMETPUSA

yMeTh:

® pAaCIO3HAET Ha yepTekax U Moje-
JSIX TPOCTPAHCTBEHHBIC (DOPMEI; CO-
OTHOCUTH TPEXMEpHBIE OOBEKTHI C UX
OIMCAHUSMH, U300pKCHUSIMH,

® ONUCBIBAET B3aMMHOE PACIIOJIONKE-
HUE TPSAMBIX M TUIOCKOCTEH B TIpoO-
CTPAHCTBE, apryMEHTHpPOBATh CBOH
CYKIEHHSI 00 3TOM pacroIOKEHUH;

® aHaJIM3UpYET B MPOCTEHUIINX CITy-
YasiX B3aMMHOE PACIIOIOKEHHE 00BEK-
TOB B IPOCTPAHCTBE;

® U300pakaeT OCHOBHBIE MHOTO-
TPAaHHUKA U KpPYIJble TEJa; BbINOJ-
HATH YEPTEXKH MO YCIOBUSIM 33714,

® CTpPOUT MNPOCTEUIINE CEUEHUS KYy-
0a, TPU3MBI, TUPAMHU/IBI;

e pemaer IUIAHUMETPUYECKHE U
MPOCTENIINE CTEPEOMETPUUYECKHE 3a-
a4yl Ha HAaXOXKJACHHE TreoMeTpHhue-
CKHX BEJIMYUH (JUIMH, YTJIOB, IJIOLIa-
nei, o00beMOB);

® JCHOJIb3yeT MNpPU pEUIEHUU CTe-
pEOMETpUYECKHUX 3aJay TUIaHUMETPH-
yecKue (aKThl U METOIBI;

® [POBOJUT JOKa3zaTelbHbIE pac-
CY’KICHHSI B XOJI€ PELIEHUS 3ajay;
HCNO0Jb30BATH NpuodOpeTeHHbIE
3HAHHMS U YMEHHUS] B NMPAKTHYECKOI
JAeSiTeIbHOCTH W  TOBCEAHEBHOM
JKM3HU:
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CYKIEHMS B XOJI€ PELLIEHNUS 33/]a4;
HCI0JIb30BATh NpUOOpeTeHHbIE
3HAHMS W YMEHHsl B NpaKTH4Ye-
CKOM JesITeIbHOCTH U NOBCEIHEeB-
HOM KM3HM:

e Ui HCClIENOoBaHUS (MOJEIHMPO-
BaHUsI) HECIIOKHBIX MPAKTUYECKUX
CUTyallUd Ha OCHOBE MW3yUYEHHBIX
dbopMyJT U CBOMCTB GUTYD;

e BBIYHCIEHUS 00BEMOB U IUIONIA-
JIedl TIOBEPXHOCTEH IPOCTPAHCTBEH-
HBbIX TEJ IpPH PELICHHH IpaKTuye-
CKHUX 33/1a4, HCIIOJIb3YS IPU HE00XO-
JUMOCTH CHPABOYHUKU M BBIYUCIIH-
TEJIbHBIE YCTPOMCTBA.

® BBINOJHSACT HCCIECIOBAaHHSA (MOJe-
JMPOBAaHKME) HECIOXHBIX IpPaKTHYe-
CKHX CHUTyaluii Ha OCHOBE M3y4YECHHBIX
(dbopMyn U CBOWCTB GUTYp

® BBIUUCISACT OOBEMBI M ILIOLIAIH
MIOBEPXHOCTEH IPOCTPAHCTBEHHBIX
TEJl TPU PEHICHUH MPAKTUYECKUX 3a-
Ja4, MCHOJIb3Yysl MPU HEOOXOIMMOCTH
CIIPABOYHUKUA W  BBIYHCIIUTEIBHBIC
YCTpOMCTBA.
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XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUYEBHOHN JEATEJABHOCTHU

CTYAEHTOB

Conepsxxkanue o0yuyeHus

XapakTepUCTHKA OCHOBHBIX BH/IOB J1eITEJILHOCTH CTY/I€HTOB
(Ha ypoBHe Y4eOHBIX JeiCTBUI)

BBenenune

O3HaKOMIICHUE C POJIBI0 MATEeMAaTHKH B HAyKe, TEXHUKE, YKOHO-
MHKE, HHPOPMALIMOHHBIX TEXHOJOTUIX ¥ MPAKTHYCCKOH JACATEIb-
HOCTH.

O3HaKOMJICHHE C ICJIMH U 3aJ1a4aMi M3YUYCHUS MAaTEeMaTHKH TIPU
ocBoeHnuu cnenuanpuocre CI1O

AJITEBPA

Pa3zBuTHe moHATHUS O YUCIIE

Brinonnenune apupMeTHUeCKUX ISHCTBUM HAJ YMCIaMHU, COUYETas
YCTHBIE U NMCbMEHHBIE IPUEMBI.

Haxoxnaenue npuOJMIKEHHBIX 3HAYCHHWH BEIMYMH W TOTPEIIHO-
CTell BBIYMCICHUN (aOCOJIOTHONW M OTHOCHUTEIBbHOMN); CpaBHEHHE
YHCJIOBBIX BBIPAKCHUM.

Haxoxnenue omubok B mpeoOpa3oBaHUAX U BEIYUCICHUAX (OTHO-
CUTCSl KO BCEM MYHKTaM MPOTrPaMMbl)

Kophu, crenenu, jiora-
pudmbI

O3HakOMJIEHHE C IOHATHUEM KOPHs N-U CTENEHHU, CBOMCTBAMU pa-
JHAKAJIOB U NIpaBUJIaMHU CPABHEHUS KOPHEH.

@opMynUpOBaHUE ONPEACIEHNS KOPHSA U CBOUCTB KOpHEW. BbI-
YUCJICHUE U CPABHEHHME KOPHEH, BBIITOJHEHNUE IPUKUIKN 3HAYCHUS
kopHs. [IpeoOpa3oBanue YMCIOBBIX M OYKBEHHBIX BBIPAKEHUIA,
colepKaluux paguKabl.

BrinonHenue pacueToB 1o GopmyiaMm, COAEPKALUM paaUKaIbI,
OCYIIECTBIISIE HEOOXOAMMBbIE MMOICTAHOBKH U MpeoOpa3oBaHHUS.
Onpenenenrne paBHOCUIBHOCTHU BBIpAKEHUM ¢ pagukanamu. Penie-
HHME UPPALMOHAIBHBIX YPABHEHUM.

O3HakOMJIEHHE C IOHATUEM CTEIEHHU C JEeHCTBUTEIbHBIM IIOKa3a-
TEJIEM.

HaxoxneHue 3HaY€HUM CTENEeHH, UCIOIb3Ys IPU HEOOXOIUMOCTH
MHCTPYMEHTAJIbHbIE CPEJCTBA.

3anuchIBaHNE KOPHS N-# CTENEeHH B BUJE CTENEHHU ¢ JPOOHBIM I10-
KazarejgeM U HaoO0OpoT.

DopMyJIMpOBaHUE CBONCTB CTEIIEHEH. BrIunciieHne cTeneHen ¢
panMoOHaIbHBIM OKA3aTEJIEM, BBIIIOJTHEHUE NPUKHAKN 3HAYECHUS
CTEIIEHU, CPABHEHUE CTCIICHEH.

[IpeoOpa3oBaHre YMCIOBBIX U OYKBEHHBIX BBIpAKEHUM, COAepxka-
IUX CTEIIEHU, IPUMEHsSA CBOMCTBA. PenieHne noka3aTenbHbIX
YpPaBHEHHU.

O3HakoMJIEHHE C IPUMEHEHHEM KOPHEH U CTENEHEW NPHU BBIUKC-
JICHUH CPEJHUX, JEJIEHUU OTPE3Ka B «30JI0TOM cedyeHum». Pemre-
HHE NPUKJIAJHBIX 3a7a4 Ha CJIOXKHbIE IPOLICHTHI

[IpeobpazoBanue anre-
OpanyecKuX BBIpaXKESHUI

Brinmonnenue npeoOpa3oBaHuil BbIpaXKeHUH, IpuMeHeHne Gopmy,
CBSI3aHHBIX CO CBOMCTBAMM CTENeHEHN U JTorapupMoB.
Onpenenenue 00J1acTU TOMYCTUMBIX 3HaUCHUHN JIOrapuPMUUECKO-
ro BeIpakeHus. Perenue sorapuMuyecKux ypaBHEHHH

OCHOBBI TPUTOHOMETPUH

OCHOBHBIE TTOHATHUS

N3ydeHne painaHHOTO METOJa U3MEPEHHUS YIJI0B BpAIIEHUS U UX
CBSI3U C TpajycHON Mepoil. M300pakeHue yrioB BpalieHUus Ha
OKPYKHOCTH, COOTHECEHHE BEIUYNHBI YIJIa C €T0 PACHOI0KEHHUEM.
dopMynupoBaHHE ONpPeneIeHHH TPUTOHOMETPHUUECKUX (PYHKIIHHA
JJI yTJI0B IOBOPOTA U OCTPBIX YIJIOB MPSIMOYTOJIBHOTO TPEYTOb-
HUKA U 00BsICHEHHE UX B3aUMOCBSI3HU
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OCHOBHBIE TPUTOHOME-
TPUYECKHE TOXKIAECTBA

IIpumeHeHnEe OCHOBHBIX TPUTOHOMETPHYECKUX TOXKAECCTB IS BbI-
YUCJICHUS 3HAYCHUH TPUTOHOMETPUUECKUX (PYHKIMHA 1O OTHOU U3
HUX

[IpeobpazoBanus mpo-
CTEHIINX TPUTOHOMETPU-
YECKHUX BBIPaXKECHUHI

N3ydyeHnne ocHOBHBIX (OPMYJT TPUTOHOMETPUHU: (HOPMYIIBI CIIOKE-
HUSI, yIBOCHUS, MPEe0Opa30BaHUSI CyMMBbI TPUTOHOMETPUUECKHUX
GbyHKUMI B TpOU3BEICHUE U IPOU3BEACHUS B CYMMY U IIPUMEH e-
HUE [IPU BBIYUCIECHUHU 3HAUYEHUS TPUTOHOMETPUUECKOTO BhIpaXke-
HUS U YIPOILIEHHUS €ro.

O3HakoMJIeHHE CO CBOWCTBAMHM CUMMETPHUHU TOUYEK HA €AMHUYHOMN
OKPY>KHOCTH M IPUMEHEHHUE UX JUIsl BBIBOJIa (OPMYJI IPUBEACHUS

IIpocTeiimue TpUroHo-
METPUYECKUE YPABHECHUSA U
HEPAaBEHCTBA

Pemenne mo ¢popmynam U TPUTOHOMETPHUUYECKOMY KPYTy HpO-
CTEHIIUX TPUTOHOMETPUUECKUX YPABHEHHU.

[IpumeHeHue o0ImMX METOJOB pELIEHUs ypaBHEHUH (IpUBeAcHUE
K JIMHEMHOMY, KBaJApaTHOMY, METOJ Pa3JIO)KEHHUs HAa MHOXKHUTEIH,
3aMEHBl IEPEMEHHON) NPU PELICEHUU TPUTOHOMETPUUYECKUX ypaB-
HEHUI. YMEeHHE OTMeYaTh Ha KPYre pelIeHUsl NPOCTEUIIUX TPUT O-
HOMETPUUYECKHUX HEPABEHCTB

ApKCHUHYC, apKKOCUHYC,
apKTaHI€HC yuciia

O3HaKOMJIEHHE C TOHATHEM OOPATHBIX TPUTOHOMETPUUECKHUX
GyHKIUH.

W3yuyenue onpeneneHuil apkCUHyca, apKKOCHHYyCa, apKTaHT'e€HCa
gucia, GopMyIupoBaHUE UX, H300pakeHUE HA €AMHUIHOM
OKPY)KHOCTH, IPUMEHEHUE IPH PEeIICHUU ypPaBHEHUHN

®YHKIIMH, X CBOMUCTBA U TPA®UKH

DOyHKIUU.
ITonsiTHE O HENMPEPBIBHOCTH
byHKIMT

O3HakOMJIEHHE C IOHATUEM IIEPEMEHHON, IPUMEPAMU 3aBU CUMO-
CTEN MEXIYy EPEMEHHBIMM.

O3HakoMJIEHHE C MTOHATHEM I'paduKa, onpeeseHue NpUuHaIIe K-
HOCTHU TOYKH Tpaduky Gynkuuu. OnpeneneHue mo Gopmyie mnpo-
cTellel 3aBUCUMOCTH, BuJa ee rpaduka. Beipaxxenue no gpopmy-
J€ OJHOU MEPEMEHHON Yepe3 Apyrue.

O3HakoMIIeHHE ¢ onpejeneHueM G yHKIUU, GopMyIupoBaHue €ro.
Haxoxnenue o0nactu onpenesneHus U o01actu 3Ha4YeHUN QyHK-
LUH

CaoiictBa pyHkuuu. ['pa-
buueckas MHTEpIpeTaLHUs.
[Tpumepsl GpyHKIMOHATb-
HBIX 3aBUCUMOCTEN B pe-
aJbHBIX Mpoleccax U sBje-
HUAX

O3HakoMJIeHHE ¢ TpUMepaMu (PYHKIIMOHAJIbHBIX 3aBUCUMOCTEH B
peanbHBIX MpOLEccax U3 CMEXKHBIX JUCLUMIIINH.

O3HakOMJIEHHE C 10Ka3aTEeIbHBIMH PACCYKIECHUSIMHU HEKOTOPbIX
CBOWCTB JIUHEWHOW M KBaApaTUUHOHN (yHKIUH, IpOBEIEHHUE UC-
CIeIOBaHUS TUHEWHON, KYCOUHO-JIMHEHHOU, IPOOHO-TMHEHHON 1
KBaJpaTUyHON (QpyHKIUH, mocTpoeHue ux rpadukos. [Tlocrpoenue
u uteHue rpapukoB pyHkuuii. UccnenoBanue pyHKIuuU.
Cocrapienue BUJOB QYHKIUN MO TaHHOMY YCIIOBHIO, pELICHUE
3aJ1a4 Ha DKCTPEMYM.

BrinonHenue npeoOpa3oBanuil rpadguka GyHKIUU

OGpatHbie QyHKINHT

N3yyenue noHsTHs 00paTHON PyHKIMH, ONIpe/iesieHuEe BUIa U TO-
cTpoeHue rpaduka o6paTHON QYHKIIMU, HAXOXKIEHUE ee 00JacTH
ompeeIeHus U 00JacTH 3HAUYCHUH.

[IpumeHneHue cBOMCTB PyHKIMI NPU UCCIETOBAHUHU ypaBHEHHUH U
pelIeHnn 3a1ad Ha SKcTpeMyM. O3HaKOMIIEHUE C TOHSTUEM CJI0 K-
HOM QYHKIIUHU
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CreneHHBIC, TOKA3aTCIIh-
HbIE, JJoTapuPpMUUYECKUE U
TPUTOHOMETPHYECKHUE
¢ynkuuu. OOpaTHbIE TPU-
ronoMerpudeckne GpyHk-
UU

Beruucnenne 3HaueHn QyHKIUN MO 3Ha4YEHHIO apryMeHTa. Omnpe-
JIeJICHUE TOJI0KEHU TOYKHU Ha rpaduke 1o ee KoopJAuHaTaM U
Ha000POT.

Hcnonp30oBanne CBOWCTB (DYHKIUN 71 CPAaBHEHUS 3HAUCHUH CTe-
MeHe# u jorapu@Mos.

[TocTpoenue rpad)MKoOB CTENEHHBIX U JOTapUPMUIECKUX PYHK-
1.

Pemenne moka3atesnbHBIX U JTOTapU(PMHUUECKUX YPAaBHEHUH U He-
PABEHCTB IO U3BECTHBIM aJIOPUTMaM.

O3HaKOMJICHHE C MMOHATHEM HENPEPHIBHOW MEPHOANIECKON PyHK-
KU, GOpMYJIHPOBAHNE CBOMCTB CHHYCA M KOCHHYCA, IOCTPOCHHE
UX rpauKoB.

O3HakoOMJIEHHE C TOHATHEM FapMOHUYECKUX KOoJeOaHUi 1 nmpume-
paMy TrapMOHMYECKUX KoJIeOaHMH 1JIs1 OMUCaHUsI TPOIIECCOB B (U~
3MKE M APYTUX 00JIaCTSAX 3HAHUA.

O3HaKOMJICHHE C MTOHATHEM Pa3pBIBHOW MEPUOAMYECKON PYHKIINH,
(dbopMyMpoBaHUE CBOMCTB TAaHI'€HCA U KOTAHI'€HCA, IOCTPOCHUE
UX TrpauKoB.

IIpuMeHneHue cBOMCTB pyHKUMI 1JIsl CpaBHEHUS 3HAYEHUM TPUTO-
HOMETPUUYECKUX (DYHKIUHU, pEeIICHUs] TPUTOHOMETPUUECKUX ypaB-
HeHuil. [loctpoenue rpa¢ukoB 0OpaTHBIX TPUTOHOMETPUUECKUX
GbyHKIUH 1 onpeneneHue mo rpadgukaM uX CBOHCTB.

BrinonHenue npeoOpa3oBanus rpaukoB

HAYAJIA MATEMATHYECKOT'O AHAJIN3A

ITocnegoBaTeabHOCTH

O3HakoMJIEHHE C MTOHATHEM YHUCIOBOW MOCIENOBATEIBHOCTH, CIIO-
cobamu ee 3aJaHus, BHIYUCICHUSIMU €€ YJICHOB.

O3HakoMJIEHHE C IOHATHEM Npeesa nocieaoBarenbHocT. O3Ha-
KOMJIEHHE C BBIYMCIEHUEM CYMMbI O€CKOHEYHOI'0 YUCIOBOrO psjia
Ha NpUMepe BbIYMCIEHUs CYMMbl 0€CKOHEUHO yObIBarolIeil reo-
METPUYECKOU MPOTPECCUMU.

Pemenne 3agay Ha npuMeHeHHE (OPMYJIBI CYMMBbl OE€CKOHEYHO
yObIBalOLIe TreoMeTPUUECKOM porpeccuu

ITpousBonHas u ee npu-
MEHEHHE

O3HakOMJIEHUE C TOHATHEM IIPOU3BOJHOM.

N3yyenne u popmynupoBaHue ee MEXaHUYECKOT'0 U T€OMeTpHuYe-
CKOTO CMBICJIa, U3YUYEHHE AJITOPUTMA BBIUUCIIEHUSI IPOU3BOIHOU
Ha IpUMepe BHIYNCIEHUSI MTHOBEHHOW CKOPOCTH U YIJI0OBOTO KO-
s dunmenta kacaTenbHOM.

CocraBieHue ypaBHEHHUs KacaTelbHOU B 00IIEM BUJIE.

YcBoenue npasui A depeHIupoBaHus, TaOIUIBI TPOU3BOIHBIX
3JEMEHTAPHBIX PYHKIUH, TpUMEHEeHHE 15 AU pepeHInpoBaHus
(GyHKIUH, cOCTaBICHUS YPAaBHEHUS KacaTelIbHOM.

N3ydyenue Teopem o CBSI3U CBONCTB (PYHKIIMU U TTPOU3BOJHOM,
(bopMyIHpPOBKA HX.

[IpoBenenne ¢ MOMOIILIO MPOU3BOIHON HCCIeOBaHUS (QYHKIIUH,
3agaHHOM popmMyIoii.

YcraHoBiieHHE CBSI3U CBOMCTB (DYHKLIMH U MPOU3BOJHOMN MO UX
rpadukam.

[IpumeHeHre NpOU3BOJHOM A PEIICHUS 3a/1a4 Ha HAXOXKICHUE
HauOOJbIIEr0, HAMMEHBIIETO 3HAYEHUS M Ha HAXO0XKIEHUE DKCTpe-
MyMa

[TepBoo6pa3Has u uHTE-
rpan

O3HakoOMJIEHHE C TOHATHEM MHTErpajia U NepBooOpa3HON.
N3ydyeHnue npaBuia BEIYUCICHUS IEPBOOOPA3ZHON U TEOPEMBI
Hprorona— JleiiOuuna.

Pemenue 3aa4 Ha CBsI3b IEpBOOOPA3HON U €€ TPOU3BOJHOMN, BbI-
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YHCJIEHUE TIEPBOOOPA3ZHOM 11 JAaHHOW (PYHKIIHH.
Pemrenue 3a1a4 Ha IpUMEHEHUE UHTETpala JJs BIYUCICHUS Du-
3MYECKUX BEJIUYUH U IUTONIaAeH

YPABHEHHWSA U HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
ypaBHeHuil HepaBeHcTBa u
CHUCTEMBI HEPABEHCTB C
JIBYMS IEPEMEHHBIMHU

O3HaKOMJIEHHE C TPOCTEHIINMH CBEJICHUSIMHU O KOPHSX ajiredpau-
YECKUX YPaBHEHUH, MOHATUAMU UCCIEIOBAHUS YPaBHEHUHN U CU-
CTEM YpaBHEHUHU.

N3ydenune Teopuu paBHOCHJIBHOCTH yPaBHEHUI U €€ IPUMEHEHHUs.
[ToBTOpEHHME 3aMKCH pEHICHUS CTAaHJAPTHBIX YPAaBHEHUN, IPUEMOB
npeobpa3zoBaHus ypaBHEHUH I CBEACHUS K CTaHAApTHOMY ypaB-
HEHHIO.

Pemenue panuoHanbHbIX, HPPAlMOHAIBHBIX, I0OKAa3aTEIbHBIX U
TPUTOHOMETPUUECKUX YPABHEHUN U CUCTEM.

Hcnonp3oBanue CBOWCTB U rpaUKOB PYHKLMH 11 pelIeHus
ypaBHeHui. [IoBTOpeHHEe OCHOBHBIX MPUEMOB PEUICHUS CUCTEM.
Pemenue ypaBHeHMI ¢ IPUMEHEHUEM BCEX IPUEMOB (pa3aoKeHuUs
Ha MHOKHMTEJIH, BBEJCHUS HOBBIX HEM3BECTHBIX, IOJCTAHOBKH,
rpaguueckoro MeTo/1a).

Pemenne cucremM ypaBHEHHH ¢ IPUMEHEHUEM Pa3IMYHBIX CIIOCO-
60B. O3HaKOMJIEHUE C OOIIMMU BONPOCAMH PEIIEHHS HEPABEHCTB
Y HUCTIOJIb30BAHKNE CBOUCTB U rpadMKOB QYHKIHH IPU PEIICHUU
HepaBeHCTB. PelieHne HEPaBEHCTB U CUCTEM HEPABEHCTB C MpHU-
MEHEHHUEM Pa3IMIHBIX CIIOCO0O0B.

[IpuMeHeHne MaTeMaTUUYECKUX METOJIOB JUIs PELIEHUs COAepKa-
TENBHBIX 33/1a4 U3 Pa3JIMYHBIX 001acTel HAYKH U NMPaKTUKU. U H-
TEePIPETUPOBAHKUE PE3YIBTATOB C YYETOM PEaTbHBIX OTPAaHUYCHHM

SJEMEHTHBI KOMBHUH

ATOPHUKH, TEOPUH BEPOSITHOCTEHN U CTATUCTHKH

OCHOBHBIC TIOHATHUS KOM-
OMHATOPUKH

N3yyeHnue npaBuiaa KOMOMHATOPUKHU U IPUMEHEHUE NIPU PEIICHUU
KOMOMHATOPHBIX 3ajad.

Pemenne koMOMHATOPHBIX 3a/1ady METOJOM Nepedopa U 1Mo NpaBu-
Ty YMHOXKEHHUS.

O3HakOMJIEHUE C TOHATUSAMH KOMOMHATOPUKH: pa3MEIleHUSIMU,
COYETaHUSAMH, EpEeCTAHOBKAMU U (pOopMyJIaMHU JUJI UX BbIYUCIIE-
HUs. OObsICHEHUE U IPUMEHEHUE POPMYJI JJIsl BBIUYKCIEHUS pa3-
MEILEHUH, IEPECTAaHOBOK M COYETAHUN NPHU PEUICHUH 3a]ad.
O3nakomiienue ¢ 6uHoMoM HrroToHa u TpeyronpHukom [lackans.
Pemenne npakTuueckux 3aaad ¢ HCHOJIb30BAaHUEM MOHATUHI U
NpaBuJ KOMOUHATOPUKHU

DJIEMEHTBI TEOPUHU BEPOAT-
HOCTEN

N3ydeHne K1acCu4ecKoro OonpeneaeHus BEpOSITHOCTH, CBOUCTB
BEPOSATHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEN.

PaccmoTpenue npuMepoB BBIYUCIEHUS BEPOATHOCTEHN. Pemenue
3aJla4 Ha BBIYMCIIEHUE BEPOSATHOCTEH COOBITUI

[IpencraBnenue naHHBIX
(TabnuIBl, TUAarpaMMBbl,

rpadukm)

O3HaKOMJICHHE C NpeaACTaBJICHUEM YUCIOBBIX JAHHBIX U UX XapaK-
TCPUCTUKAMMU.

Pemenue MNPpAaKTUYCCKUX 3aaaY Ha o6pa60TKy YU CIOBBIX JaHHBIX,
BBIUYHMCIICHHUC UX XAPAKTCPHUCTUK
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I'EOMETPHSA

IIpsiMble ¥ IUIOCKOCTH B IpO- | POPMYJIMPOBKA U IPUBEIAECHUE N0KA3aTEIbCTB IPU3HAKOB B3a-
CTPaHCTBE MMHOTO PAacCIOJI0XKEHHUS NPAMBIX U INIOCKOCTe. Pacrio3HaBaHue
Ha 4epTexkax MU MOJENAX Pa3JIMYHbIX CIy4aeB B3aUMHOIO pac-
IIOJIOKEHHUS MPAMBIX U INIOCKOCTEH, apryMEHTUPOBAHUE CBOUX
cyxaeHuil. DopMynupoBaHHUE ONPEACICHUN, TPU3HAKOB U
CBOMCTB IapaJICJIbHBIX U NEPIEHAUKYJISAPHBIX IIJIOCKOCTEH,
JBYI'PAHHBIX U JIMHEHUHBIX YTJIOB.

BrinosiHEHHE NOCTPOCHUS YIII0B MEXY NPAMBIMHU, IIPIMOU U
INIOCKOCTBI0, MEXKAY IIJIOCKOCTSIMU 110 OIIMCAHUIO U PacCIlO3Ha-
BAHUE MX HAa MOJECIIAX.

IIpuMeHeHue IPU3HAKOB U CBOMCTB PACIOJIOKEHUS IPSAMBIX U
IJIOCKOCTEH IIPU PELICHUN 3a1ad.

N3o00pakeHne HAa pUCYHKAX U KOHCTPYHPOBAHUE HA MOJEIAX
IEPIIECHIUKYIAPOB U HAKJIOHHBIX K IIJIOCKOCTH, IIPSAMBIX, I1apaJl-
JICJIBHBIX IUIOCKOCTEH, YIJIOB MEXY IPSAMOM U IIIOCKOCTBIO U
000CHOBaHUE MMOCTPOCHHUS.

Pemenue 3a1a4 Ha BBIYMCIEHUE T€OMETPUYECKUX BEJIUYHH.
OnuceiBaHuE pacCTOAHUA OT TOYKH 1O IJIOCKOCTHU, OT IPSAMOMU
J10 TUIOCKOCTH, MEXY INIOCKOCTSIMH, MEXKIY CKPEIIMBAIOLU-
MUCS IPSMBIMU, MEX1y IPOU3BOJILHBIMYU (PUTypaMu B IPO-
CTpaHCTBE.

®opMynUpOBaHUE U AOKA3BIBAHUE OCHOBHBIX TEOPEM O PacCTO-
AHUAX (TEOPEM CYILIECTBOBAHUS, CBOMCTBA).

N300pakeHne Ha YyepTekax U MOJEIAX PACCTOAHUSA U 000CHO-
BaHUE CBOUX CyxaAeHuu. OrnpeneneHrne U BBIUUCIEHUE PACCTO -
Hui B mpocTpaHcTse. [Ipumenenune Gpopmyn u Teopem niaHu-
METPHUHU U1 PELICHUs 3a]a4.

O3HakoMJIEHHE C TOHATHUEM NAPaJJIEIbHOTO IPOEKTUPOBAHUS U
€ro CBOMCTBAMHU.

[IpuMeHneHue Teopuu s 000CHOBAHUS MOCTPOCHUN U BBIUM C-
JeHUN. ApryMeHTUpPOBaHUE CBOUX CYXIEHHUI O B3aUMHOM pac-
MOJIO)KEHUH IPOCTPAHCTBEHHBIX QUTYp

MHororpaHHuku Onucanue U XapakKTepUCTUKA pa3IMYHBIX BUJIOB MHOTOI'PaHHU-
KOB, IIEPEYUCICHUE UX DJIIEMEHTOB U CBOWCTB.

N306paxeHre MHOTOTPAaHHUKOB M BBINIOJHEHNE TOCTPOEHUS Ha
HU300paKEHUAX U MOJEISIX MHOTOTPAaHHUKOB.

Brluncnenue TMHEHHBIX 3JIEMEHTOB U YTJIOB B IPOCTPAHCTBEH-
HBIX KOH(UTypalHusIX, apryMEHTUPOBaHUE CBOUX CYKJIEHHI.
XapakTepucTuka U U300pakeHue ceueHus!, pa3BepTKU MHOTO-
TPAaHHUKOB, BBIYMCIICHHE IJIOLIA/IE TOBEPXHOCTEM.
[Toctpoenue npocTedmnx ceyeHuil kyda, IpU3Mbl, MUPAMHUJIBL.
[Ipumenenue GpakToB M CBEIEHUH U3 IIIAHUMETPUH.
O3HakoMJIEHHE C BUJIaMU CUMMETPHUI B IPOCTPAHCTBE, POpMY-
JUpOBaHUE OMPENEICHUN U CBOWCTB. XapaKTepUCTUKA CUMMET-
pUHU TeJ BpallleH!s] U MHOTOTPaHHUKOB.

IIpruMmeHeHne CBONMCTB CUMMETPUH NIPHU pelIeHuH 3anad. Mc-
M0JIb30BaHUE MPUOOPETEHHBIX 3HAHUHN JIJIsl UCCIIEIOBAHUS U
MOJETUPOBAHUS HECIOXKHBIX 3a/a4.

N300pakeHre OCHOBHBIX MHOTOTPAHHUKOB U BBIMIOJHEHHUE PU-
CYHKOB 110 YCJIOBHUSIM 3ajJau

Tena u moBEpXHOCTHU Bpalie- O3HakoOMJIEHHE C BHJAMH TeJ BpameHus, GOopMyJIHnpOBaHUE HUX
HUA OIPEJECIICHUN U CBOWCTB.
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@opMyJIMPOBAHUE TEOPEM O CEUYEHHHM WIapa IMJIOCKOCTBIO M
MJIOCKOCTHU, KacaTelbHOH K chepe.

XapakTepucTtuka U n300pakeHue Tell BpalleHUs, UX Pa3BEPTKH,
CEUECHMUS.

Pemenue 3amay Ha MOCTPOEHUE CEUEHUM, BBIYUCICHUE IJIUH,
pacctoaHui, yrioB, miomazneil. IIpoBeneHue noka3aTeabHbBIX
paccyXJIeHUI NpU pelIeHUH 3a1a4.

IIpuMeHeHue CBOMCTB CUMMETPUHU IIPU PELICHUHM 3a1a4 Ha Tena
BpallleHUs, KOMOUHAIIUIO TeJl.

N300pakeHre OCHOBHBIX KPYTJBIX TEJ U BHIIOJHEHUE PUCYHKA
110 YCJIOBHIO 3aJaut

N3mepeHus B reOMEeTpUH

O3HaKOMIIEHHE C MOHATUSIMU IJIOMAAA U 00beMa, aKCUOMaMHU U
CBOMCTBaMH.

Pemienue 3a1a4 Ha BRIYMCICHHE TUIOMAICH TIIIOCKUX QHUTYD C
MPUMEHEHHEM COOTBETCTBYIOMIUX GOpMYyJ U (DaKTOB U3 IIAHU-
MeTpuu. M3yueHune TeopeM 0 BBIYUCICHUH 00BEMOB IIPOCTPAH-
CTBEHHBIX TEJI, pEIICHUE 3a/1a4 Ha IpUMEHEeHUEe (OPMYJI BbI-
quciieHus 00beMoB. M3ydenue Gopmya 11 BEIYUCICHHS TLI0-
1iajei MoBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BpallleHUA.
O3HaKOMJIEHHE C METOJAO0M BBIUYUCIICHUS TIOMIAAN TOBEPXHOCTH
ceprl. Pemenue 3amaq Ha BBIYHMCIICHHUE TUIOMIAACH MOBEPXHO-
CTH NPOCTPAHCTBEHHBIX TEJ

KoopauHaTsl 1 BEKTOPBI

O3HakoMJIeHUE C NOHATHEM BeKTopa. M3yueHue nexkapToBOU
CHCTEMBl KOOPAMHAT B IPOCTPAHCTBE, IOCTPOCHUE IO 3aJaH-
HBIM KOOPAWHATaM TOYEK M IUIOCKOCTEH, HAXOXKJIECHUE KOOPAH-
HAT TOYEK.

Haxoxnenue ypaBHeHUI OKPYKHOCTH, cepbl, MIOCKOCTH.
Brruuciienne pacCTOSIHUM MEXYy TOUKAMH.

N3ydyeHne CBOMCTB BEKTOPHBIX BEJINUYNH, IPABUI PA3JI0KECHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPABUII HAXOXKICHUS
KOOPAUHAT BEKTOpPA B IPOCTPAHCTBE, NIPaBUJ JEUCTBUM C BEK-
TOpaMH, 3aJaHHBIMU KOOPJAWHATaAMH.

IIpuMeHeHue TeOpUU NpPU PELICHUU 3a]a4d Ha JEHUCTBUA C BEK-
TopamMu. M3y4eHue CKalIspHOTO NPOU3BEICHUS BEKTOPOB, BEK-
TOPHOT'O YpaBHEHHS NPsAMOM U NIIOCKOCTU. IIpumenenue teo-
pHUM IIpU PELICHUH 3a7ad Ha JEUCTBHUS C BEKTOpPaMH, KOOPAH-
HATHBIA METOJ, IPUMEHEHHUE BEKTOPOB IS BBIYUCIICHUS BEJIU-
YUH YTJIOB U paccTOsHUN. O3HAKOMJIEHHE C JI0Ka3aTelbCTBAMHU
TEOPEM CTEPEOMETPUU O B3aUMHOM PACIOJIOKEHUHU MNPIAMBIX U
IIOCKOCTEM € MCIIOJIb30BAHUEM BEKTOPOB
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IHPUMEPHBIE TEMbBI PEOEPATOB (JIOKJIA/10B),
NCCJIEJOBATEJIBCKUX TIPOEKTOB

HemnpepsiBHBIE ApOOH.

[IpuMeHeHue CI0KHBIX MPOLIEHTOB B SKOHOMHYECKUX pacuerax.
[TapannenbHOE MPOEKTUPOBAHHUE.

CpenHue 3HaueHUS U UX IPUMEHEHUE B CTATUCTHUKE.
BekropHoe 3agaHue IPsAMBIX U INIOCKOCTEH B IPOCTPAHCTBE.
CroxeHne rapMOHUYECKUX KOJeOaHuil.

['paduueckoe pemienrne ypaBHEHUH 1 HEPABEHCTB.
[IpaBusbHBIEC U TOTYIPABUIBLHBIE MHOT OTPAHHUKH.
Konunyeckue ceyeHus: ¥ X MIPUMEHEHUE B TEXHHUKE.

10. IMonsarue nuddepeHimana u ero NPUIOKEHHUS.

11. Cxembl NOBTOPHBIX UCTIBITAHUN bepHyIn.

12. UccnenoBanue ypaBHEHUN U HEPABEHCTB C TapaMeTpOM

OWCoNoORwh R
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