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IosicHUTeIbHAA 3aMUCKA.
Pabouas mporpamma o01ieo0pa3oBaTenbHON yUeOHON AUCIUIUTHHBI «MaTeMaThKay
npeaHa3HaueHa s u3ydeHus MareMatuku B nipeaenax [IIICC3 na 6a3ze ocHOBHOTO 00111eTO
oOpazoBaHus.

Pabouass mporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemnero obmiero oOpa3oBaHws,
MPEIBSABISEMBIX K CTPYKTYpPE, COACPKAHHMIO W Pe3yibTaTam OCBOGHUSI  Y4EOHOUW UCITUTUINHBI
«MartemaTHKa», B COOTBETCTBHMM C PexkoMeHAanusMM TIO OpraHu3alldy IMOJIyYE€HHUS CpEeIHEero oOIlero
oOpa3oBaHMsl B IIpelneiax OCBOEHHS O00pa30BaTeNbHBIX MPOTPaMM CPEIHEro MpPOQecCHOHATHHOIO
oOpazoBaHusi Ha 0a3e OCHOBHOTO o0Omero oOpa3oBaHUS C y4eToM TpeOoBaHUN  (eneparbHBIX
TOCYIapCTBCHHBIX 00pa30BaTEIIbHBIX CTAH/IAPTOB M MOJydaeMOW MPOo(ecCuy WU CIeNUATbHOCTH CPEIHEro
npodeccuonanpHoro obpazoBanus ( mnucbMo JlemapTamMeHTa TOCYJapCTBEHHOW MOMUTHKA B cdepe
MOJroTOBKH pabounx kaapos u A0 Munobpuayku Poccuu ot 17.03.2015 Ne 06-259).

Conepxanue nmporpamMmsl «MaTemMaTHKay HapaBIICHO HA JOCTHKCHHUE CIICTYIONINX IeJIeii:

eo0ecrnieueHue c(OpPMUPOBAHHOCTH TPEICTABICHUN O COLHUAIbHBIX, KYJIbTYPHBIX U
HUCTOPUYECKUX (DAaKTOPAX CTAHOBJICHHS MATEMATUKH;

eo0ecrnieueHrne CPOPMUPOBAHHOCTH JIOTHUECKOTO, AITOPUTMHUUECKOTO U

MaTEeMaTHYECKOTO MBIIUICHHUS,

e o0ecrieueHne CcHOPMHUPOBAHHOCTH YMEHHM MPUMEHSTH TMOJyUYEHHBIE 3HAHUS MPH PEUICHUU
pa3IMYHBIX 33]1aY,

e o0ecrieueHue chOPMUPOBAHHOCTH  TPEJCTABICHUH O MaTeMaTHKE KaK  4YacTd
00IIeYeIOBEYECKON KYIbTYPhl, YHUBEPCATLHOM SI3bIKE HAYKH, TO3BOJISIONIEM OIMUCHIBATH U H3YyYaTh
pealibHbIE MPOIIECCHI U SIBIICHUS.

B nporpammy BKITIOYEHO cofepaHKe, HampaBiIeHHOe Ha (POPMUPOBAHHE Y CTYICHTOB KOMIIETEHIIHH,
HeoOXomuMbIX Juisi KadecTBeHHOTO ocBoeHus II[ICC3 na ©6a3e ocHOBHOro oO0mIero oOpa3oBaHHS C
MOJTyYEHUEM CPEIHETO 00I1ero o0pa3oBaHus.

PaGouas mporpamMma o611e00pazoBaTeIbHON yueOHOU MUCIUILUIMHEI «MaTeMaTHKa» BKIOYaeT B cels:
yueOHBI MaTepual, IMOCIEeI0BaTeIbHOCTh €ro H3y4eHHs, paclpeaeleHue YUeOHBIX 4YacoB, TEMAaTUKY
pedeparoB, BUIBI CAMOCTOSTEIBHBIX PaOOT, YUUTHIBAsS CIENU(DHKY MPOrpamMM TOJITOTOBKHA OCBAaWBaEMOM

CIICHHUaJIbHOCTH.



OBIIASI XAPAKTEPUCTHUKA YUYEBHOM JUCIHUTIIIMHBI «<MATEMATHKA»
Maremartuka siBisieTcs (pyHIaMeHTaIbHOM 0011e00pa3oBaTeIbHON JUCITUTTHHOM
CO CJIOKUBIIMMCS YCTOWYMBBIM COJICP)KAHUEM U OOIIMMH TPEOOBAHUSMH K TIOJITOTOBKE
00yJaroIuXCs.
3T0 BBIpAXKAETCs B COJIEPKAaHUH 00yUEHHsI, KOJIMYESCTBE YaCOB, BBIJIEIISIEMBIX
Ha M3YYCHHUE OTACIBHBIX TEM IIPOrPAMMBI, ITYOWHE HX OCBOCHUS CTYICHTAMH,
o0beMe U XapaKTepe NPaKTUICCKUX 3aHITUH, BUJIaX BHEAYJAUTOPHOW CaMOCTOS-
TeIHHOU PabOTHI CTYACHTOB.
OO01mue ey u3y4eHuss MaTeMaTHKU TPATUITMOHHO PEATH3yIOTCS B YETHIPEX
HaIPaBJICHUSX
1)o6r1iee mpeacraBieHre 00 UIASSIX U METOIaX MAaTCMATHKH;
2) MHTEJUICKTYaJIbHOE Pa3BHUTHE,
3)oBajicHrEe HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSMH U YMEHUSIMH,
4)BocrUTaTEIbHOE BO3ICHCTRHE.
[Tpodwmnmzanus meneir MaTeMaTHIeCKOro 00pa3oBaHus OTpaXKaeTCs Ha BEIOOpE
MIPUOPUTETOB B OPTaHHU3AINH YICOHOU NeATSILHOCTH 00yJarommxcs. Jlis
TEXHHYECKOTO TpoduiIsi 00pa3oBaHus BEIOOD IIeJIei cMenaeTcs B parMaru-
YEeCKOM HaITPaBIICHHUH, TIPEAYCMATPUBAIOIIEM YCHIICHHE U PACIIUPECHUE TIPH-
KJIQJHOTO XapakTepa U3y4yeHUs] MaTeMaTUKH, TPEUMYIIECTBEHHON OpHeHTalluN
Ha AITOPUTMHUYCCKHIA CTUIIh I03HABATEIIBHON JESITETbHOCTH.
Takum o6pa3om, peanuzaius Coaep KaHus yueOHON TUCIUIUIMHBI OPUEHTUPYET
Ha TIPUOPUTETHYIO POJIb IPOIECCYATbHBIX XapaKTEePUCTUK yueOHON pabOThI, 3aBUCS -
IIUX OT MOJIYUYEHHS OTBITa UCTIONIb30BAHMSI MATEMATHKU B COJIEPIKATEIbHBIX U
poecCHOHATEHO 3HAYUMBIX CUTYAITUSAX 110 CPABHEHHIO ¢ (DOPMAITbHO-YPOBHEBEIMH PE3YJIbTATHBHBIMHU
XapaKTePUCTHKAMHU O0yUIeHUSI.
Copep:xanne yueOHON JUCIUILTUHBI pa3pab0TaHO B COOTBETCTBHH C OCHOBHBIMH COACPKATEIbHBIMU
TUHUSAMHU 00y4YEHHS] MaTeMaTHKE:
e anreOpanyeckas JIMHUS, BKIIOYAIOIIAs CHCTEMATH3aIMIO0 CBEJICHUH O YHCIaX; U3yYeHHE HOBBIX U
000011IeHIe paHee U3yYEHHBIX Olepalnii (BO3BeIeHHUE B
CTETICHb, U3BJICUCHHE KOPHS, JIoTapu(MUPOBAHUE, CHHYC, KOCUHYC, TAHTEHC,
KOTaHTEHC U OOPaTHBIC K HAM); U3YYCHHE HOBBIX BHJIOB YHCIIOBBIX BRIPAXKECHUU U GOPMYIT;
COBEpIICHCTBOBAHNE IPAKTHYECKUX HABBIKOB U BHIYHCIUTEIHHOM
KYJIbTYpBI, pAaCIIHPEHUE U COBEPIICHCTBOBAHKE aNTre0panyecKoro amnmapara, copMHUpOBaAaHHOTO B

OCHOBHOMH IIKOJIC, U €T0 IPUMCHCHHUEC K PCIICHUIO MAaTCMATHYCCKUX W IIPHUKJIAAHBIX 3a1a4;



® TEOpPETHKO-()YHKIIMOHAIbHAS JTMHUSA, BKIIOYAIOIIast CUCTEMATH3AIMIO U PacIInpe-
HUE CBEJICHUH O (YHKIMAX, COBEPIIEHCTBOBAHUE Ipa)UIeCKUX YMEHUN; 3HAKOM-
CTBO C OCHOBHBIMH HJI€IMU U METOAAMHU MaTeMaTHUECKOro aHalu3a B o0beMe,
MIO3BOJISIOIIEM HCCIIeI0BATh JIEMEHTapHbIe (PYHKIMH U pelaTh npocTeiime
reoMeTpuuecKue, (Gu3nyecKue u Apyrue NpUKIaaHbIe 3a/1auu;
® JIMHHS YPAaBHEHUH U HEPABEHCTB, OCHOBAaHHAs HA IOCTPOCHUM U UCCIICJOBAHUH
MaTEMaTHYECKUX MOJIENIEH, IEPECEKAIOIAsACS C AIreOpandeckol U TEOPETUKO-
(YHKIMOHATHHOMN JIMHUSIMU U BKJIFOYAIOIIAs PA3BUTHE U COBEPIICHCTBOBAHNE TEXHHUKH
anreOpandeckux npeodpa3oBaHUi AJIs pelIeHUs] YpaBHEHUH, HEPABEHCTB
U cucteM; (popMupoBaHUe CIOCOOHOCTH CTPOUTh U UCCIIEI0BATh MIPOCTEHIIINE MaTEMAaTHUECKUE
MOJIEJIH IIPY PELICHUH NPUKIIAIHBIX 3a1a4, 33/1a4 U3 CMEKHBIX
JTUCLIUILINH;
® TreoMeTpuYecKas JIMHUS, BKIIIOYAIOIIAs HATJIATHBIE PEICTABICHUS O IPOCTPAHCTBEHHBIX (DUTYpax H
U3Y4YE€HHUE UX CBOMCTB, POPMUPOBAHUE U pa3-
BUTHE ITPOCTPAHCTBEHHOI0 BOOOPAXKEHNUsI, pAa3BUTHE CIIOCOOOB Nr€OMETPUUYECKUX U3MEPEHHI,
KOOPJAMHATHOI'O U BEKTOPHOT'O METOZOB [UIsl PELICHUs MaTEMaTH-
YECKUX W IPUKIAJHBIX 33734,
® CTOXacCTHYeCKas JIMHMs, OCHOBAHHAs HAa Pa3BUTHHU KOMOMHATOPHBIX YMEHUIH,
MIPEACTABICHUHN O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX OKpYyXkKa-
IOLLIETO MUPA.
B Temarnyeckux niaaHax nporpammbsl ydeOHBINH MaTepHai MpeicTaBiieH B popMe yepeayronerocs
pa3BepTHIBAHUS OCHOBHBIX COJEPKATENbHBIX JIMHUH (ayireOpandyeckoi, TeopeTUKO-() yHKIIMOHAIBHOH,
YpaBHEHUI U HEPABEHCTB, T€OMETPUUYECKOM, CTOXAaCTUUECKOH ), YTO MO3BOJIAET THOKO UCIIOIB30BaTh UX
pacrojoKeHUe U B3aUMOCBSI3b, COCTaBJIATh KaJICHJApHbIN MJIaH, 10 pa3HOMY Yepeysl yueOHbIE TEMBI.
N3yuenue oO1ieodpa3oBaTenbHO yueOHOH TuciMIInHbl «MaTteMaTHKay 3aBeplIaeTcs MoABeIeHUEM
UTOrOB B (hopMe IK3aMeHa B paMKax MPOMEXYTOUHON aTTeCTalluu CTY/IEHTOB B IIpoliecce

ocoerus [IIICC3 ¢ momyuenuem cpeaHero oomero oopa3oBaHusl.



MECTO YYEBHOM JUCIHUATLIMHBI B YYUEBHOM ILJIAHE
VYuebHas auctuiuinHa «MaTeMaTruKay SBISIETCS Y4eOHBIM MPEIMETOM 00s3aTEIHbHOM MPEAMETHOMN 00macTu
«Marematuka u uapopmaruka» ®I'OC cpeanero oduiero oOpazoBaHusi.

B nmpodeccrnonanbHoit 00pa3oBaTenbHONM OpraHu3aIiy, peau3yIonie 00pa3oBaTeIbHYIO TPOrPaAMMY
cpenHero obmiero oopazoBanus B npenenax ocsoenus [IIICC3 na 6a3e ocHOBHOTO 00111eT0 00pa30BaHNUs,
yueOHas AucuuIinHa «Marematukay
n3ydaeTcsi B oopazoBatesibHOM 1ukiie yueoHnoro miana [IIICC3 na 6a3e 0CHOBHOTO
o01m1ero o0pa3oBaHus ¢ TIOTYYESHUEM CPEIHETO 00IIero o0pa3oBaHwMsl.

B yue6nbix uianax [IIICC3 y4yeOnas aucuumuimHa «MaTemaTukay BXOIUT B
COCTaB 00ITMX 00IIe00pa30BaTEIbHBIX YUCOHBIX TUCIHUILIAH, (DOPMHUPYEMBIX U3
o0s3atenbHBIX MpeameTHbIx obnacteit ®I'OC cpennero obiiero obpazoBanus, s

cnermansHocTel CITO cooTBercTBYIOMIEro Mpoduis mpodeccHOHAIBEHOTO 00pa30BaHHUS.

PE3YJbTATBI OCBOEHUS YYEFHOM JUCIUILIIAHBI
OcBoeHue coniep:kanus yueOHOM TUCIUILTUHBI «MaTteMaTuka» o0ecreurnBaeT JOCTHKEHHE
CTYJAEHTAMHU CIEIYIOIIUX pPe3yabmamos:

* uuHOCMHDBIX:

c(hOpMUPOBAHHOCTH MPEACTABICHUI O MaTeMAaTUKE KaK YHUBEPCATbHOM SI3bIKE HAYKH,

CPEICTBE MOJICIUPOBAHUS SIBJICHUN U TIPOIIECCOB, UACIX U METOJIaX MaTeMaTHKU;

- TOHMMAaHHE 3HAYUMOCTH MATEMATHKH JIJI1 HAYYHO-TEXHHUYECKOTO MPorpecca,
c(hOpMUPOBAHHOCTH OTHOIICHUI K MAaTEMATHKE KaK K YaCTH 00IIEeYeIOBEUECKOM
KYJBTYpPBI Uepe3 3HaKOMCTBO C UCTOPUEH pa3BUTHS MaTeMaTHUKH, YBOIOLIUEH
MaTeMaTUYECKUX HJICH;

- pa3BUTHE JIOTHYECKOTO MBITIICHUS, TIPOCTPAHCTBEHHOTO BOOOPaKEHUS, AJITOPUT-
MHUYECKOU KYJIBTYPbI, KPpHTHYHOCTH MBIIUICHHUS HA YPOBHE, HEOOXOTUMOM JIIsI
Oynyuieit mpodeccuoHaNbHON ASSITENFHOCTH, TS POAOJKEHUs 00pa30oBaHus U
camMo00pazoBaHus;

- OBJIAJICHUEC MAaTEeMaTHICCKUMH 3HAHUSAMHU H YMCHHUSIMH, HEOOXOIMMBIMH B
MTOBCETHEBHOM JKU3HM, JJII OCBOCHHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCIIHILTAH
U TUCUUIUIAH MPo(ecCHOHABHOTO UK, AJIs OJIy4YeHus: 00pa3oBaHus B 00JIaCTSX,
HE TpeOYIoIUX YrayOJIeHHONH MaTeMaTUYeCKOU MOATOTOBKH;

- TOTOBHOCTb U CITOCOOHOCTH K 00Pa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHUIO,

Ha MPOTSHKCHUN BCEH KM3HU; CO3HATEIbHOE OTHOIICHHE K HEMTPEPHIBHOMY 00pa3o-

BAaHUIO KaK YCJIOBUIO yCl'ICH.IHOﬁ HpO(I)CCCHOHaHLHOﬁ n O6IJ.ICCTBCHHOﬁ ACATCIIbHOCTH,



- TOTOBHOCTB U CITOCOOHOCTH K CAMOCTOSITEIbHON TBOPUYECKON U OTBETCTBEHHOM
NeSITEIbHOCTH;

- TOTOBHOCTH K KOJUIGKTHUBHOMN paboTe, COTPYJHHUYECTBY CO CBEPCTHUKAMH B 00pa-
30BaTeNbHON, OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIEI0BATEIBCKON, POSKTHOM 1
JIPYTUX BUAAX AESITEIbHOCTH;

- OTHOUICHHE K NMPO(ecCHOHANBHO 1eATEeIbHOCTH KaK BO3MOXKHOCTH Y4acTus B

PEUICHUHN JINYHBIX, 06HICCTBCHHBIX, TOCYAapCTBCHHBIX, O6H_[CHaHI/IOHaJ'IBHBIX Hp06HeM;

® MemanpeomMemHbIX:

- YMEHHE CaMOCTOSATENbHO ONPEACIATh LEIH U 3a1a4H U COCTABIIATH ILIAHbI
JeSITeIbHOCTH; CAMOCTOSATEIIBHO OCYIIECTBIIATh, KOHTPOJIMPOBATh U KOPPEKTUPO-
BaTh JIEATEILHOCTh; HCII0JIb30BaTh BCE BO3MOXKHbIE PECYPCHI IS TOCTHKEHHUS
IIOCTaBJICHHBIX LI€JIel U peayln3alliy [IJIaHOB JESTEIbHOCTH; BBIOUPATh yCIIEHIHbIE
CTpaTeruy B pa3Iu4HbIX CUTYaLUsX;

- yYMEHHE NPOJYKTUBHO OOIIATHCS M B3aMMOAEHCTBOBATH B MPOLIECCE COBMECTHOM
NeSITeIbHOCTH, YIUTHIBATh MO3UIMU APYTUX YUACTHUKOB JESATEIBHOCTH, YPPek-
TUBHO pa3pemniatb KOHMINKTHI;

- BJI3/ICHUE HAaBbIKaMU 03HABATEJIbHOM, yueOHO-UCCIIEN0BATENbCKON U POEKTHON
JeSITeIbHOCTH, HaBbIKaMU pa3pelieHust npo0sieM; ciocOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIBHOMY ITOMCKY METOJIOB PELIEHUS PAKTUYECKUX 3a/1a4, IPUMEHE-
HUIO PA3JIMYHBIX METOAOB MTO3HAHUS;

- TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSTEIbHOM NH(OPMALIMOHHO-TT03HABATEIbHOM
JeSITeIbHOCTH, BKJIIOYasi yMEHHE OPUEHTUPOBATHCS B PAa3IMYHBIX HCTOUHHUKAX
UH(pOpPMalLIUU, KPUTHUECKU OLIEHUBATh M HHTEPIIPETUPOBATh HH(POPMAIIHIO,
MIOJIy4aEMYI0 U3 Pa3JINYHbIX HCTOYHUKOB;

- BJIa/ICHUE S3BIKOBBIMU CPEICTBAMU: YMEHHE SICHO, IOTUYHO U TOYHO M3JIarath
CBOIO TOYKY 3PEHHUS, UCIIOJIB30BaTh a/IEKBaTHbBIE SI3bIKOBBIE CPEJICTBA;

- BJIaJIcHHE HaBBIKAMU MO3HABATENbHON peIeKCHH KaK CO3HAHUS COBEPIIAaeMbIX
JENCTBUI U MBICIUTENBHBIX ITPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHMH, MPaHUIL
CBOET0 3HAHMS U HE3HAHUS, HOBBIX MI03HABATEIbHBIX 33/1a4 U CPEJICTB IS UX
JOCTHKEHUS;

- IeJIEyCTPEMIIEHHOCTD B TIOMCKAX U MPUHITUHN PeIIeHUH, CO0Opa3uTeIbHOCTh U
UHTYHIIMS, Pa3BUTOCTh MIPOCTPAHCTBEHHBIX MPEACTABICHUN; CIOCOOHOCTh

BOCIPUHUMATh KPacoTy U TApMOHHIO MHPa;



® npeomMemuuvix:

- c(OPMHPOBAHHOCTb NPEACTABIECHUI O MaTeMaTHKe KaK 4aCTH MUPOBOM KYyJIbTYpPbI
¥ MECTE MaTEeMAaTUKH B COBPEMEHHOM IUBUIIN3AIINH, CIIOCO0AX ONMUCAHUS SBICHUN
peaNbHOrO MUpPA HA MATEMATUYECKOM SI3BIKE;

- c(OPMHPOBAHHOCTb IPEACTABICHUI O MATEMaTHUECKUX MOHATUAX KaK BaXKHEHIINX
MaTEMAaTHYECKUX MOJEIIAX, TO3BOJISIONINX ONUCHIBATh U U3y4aTh Pa3HbIC IPOLIECCHI
U SIBJICHUS; IOHUMAHKUE BO3MOKHOCTH aKCUMOMAaTU4ECKOr0 IIOCTPOCHUSI MaTEMaTH -
YECKUX TECOPUH;

- BIIAJICHHE METOJaMU J10Ka3aTeJIbCTB U AJITOPUTMOB PELLIECHUS, YMEHUE UX TPUMEHSITD,
IIPOBOAMTH JOKA3aTENIbHbBIE PACCYKICHHS B XO/I€ PEILIECHUS 3aay;

- BJIAJICHUE CTaHAAPTHBIMU [IPUEMAMU PEIICHNS PALIMOHAJIBHBIX U HPPALMOHAIIBHBIX,
II0KA3aTENbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX
CUCTEM; UCIIOJIb30BAHUE FOTOBBIX KOMIIBIOTEPHBIX IPOIPaMM, B TOM YHCIIE [
IIOMCKA IYTH PEUICHUs] U WUIIOCTPALMK PEIICHNS] YPAaBHEHUN U HEPABEHCTB;

- copMHUPOBAHHOCTH MPEICTABICHUI 00 OCHOBHBIX MOHATUSIX MAaTEMaTHIECKOTO
aHaJIM3a U UX CBOMCTBAX, BJIAJICHUE YMEHUEM XapAaKTEPU30BaTh ITOBEICHUE
(GyHKIUH, UCIIOJIb30BAHKE MTOJIYYEHHBIX 3HaHUH JJIs1 OTIMCAaHUs U aHallnu3a
peanbHBIX 3aBUCUMOCTEM;

- BJIaJICHUE OCHOBHBIMHU IOHATHUAMHU O IIJIOCKUX U MPOCTPAHCTBEHHBIX TEOMETPUYECKUX
¢durypax, uX OCHOBHBIX CBOMCTBax; c()OPMHUPOBAHHOCTh YMEHUS PaCIIO3HABATh
reoMeTpuueckre (GUrypsl Ha UepTekax, MOJEISAX U B peaJIbHOM MHPE; IPUMEHEHNE

U3YyYEHHBIX CBOMCTB reOMeTpUUYECKUX GUTYp U (POPMYIT TS peIeHust
FEOMETPUYECKHX 3a/1a4 U 3a]1a4 C IPAKTUYECKUM COJECPKAHUEM;

- ¢(hOpMHUPOBAHHOCTh MPECTABIEHUH O MPOLIECCaX U ABJICHUSIX, UMEIOLIUX

BEPOSTHOCTHBIN XapaKTep, CTATHCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIIBHOM

MHUpE, OCHOBHBIX IOHATHUSAX 2JIEMEHTAPHOU TEOPUH BEPOATHOCTEN; YMEHUN

HaXOJIUTh U OLIEHUBATh BEPOSTHOCTH HACTYIUIEHUS COOBITUN B MPOCTEHIINX

MPAaKTUYECKUX CUTYALUSAX U OCHOBHBIE XaPAKTEPUCTHUKH CIIYYaHBIX BEJIUYMH;

BJIQJICHUE HABBIKAMH HUCIIOJIb30BAHMS TOTOBBIX KOMITBIOTEPHBIX IIPOIPAMM

Ipu pCHICHUHA 3aJay.



Coaeprxanue y4eOHOM JMCIHHUIIIHHBI
Beenenue.
MaremaTHKa B HayKe, TEXHUKE, SKOHOMUKE, HH)OPMAITMOHHBIX TEXHOJIOTHIX U MPAKTHUECKON
nesTenbHOCTH. Llenu v 3agaun n3ydeHns MaTeMaTUKU IPU OCBOEHUNU
cnenuansHocTeit CIIO.
Aunredpa
Pa3BuTHe NOHATHA O YHCIIE
Llenbie u panmoHanbHbIC YKcia. JleficTBUTEeNbHbIC Yucha. [Ipubnudicénnvle GblYUCIeHUS.
Komnnekcnuie yucna.
[TpakTuueckas pabora Ne 1. Apudmernueckue AeiicTBus Haa yncaamu. HaxoxaeHue
MpUOIMHKEHHBIX 3HAYSCHUH BETMYMH U MOTPEIIHOCTEN BBIUMCICHHH (aOCOMIOTHON U
OTHOCHUTEIBLHOM).
KopHu, crenenu u orapudpmsi
Kopnu u crenenn. KopHu HaTypanbHON CTENEHU U3 YMCiIa U UX CBOMCTBA.
Crenenu ¢ pauuOHaIbHBIMU [TOKA3aTENSAMU, UX cBOMCTBA. CTENEHU ¢ ACHCTBUTEIbHBIMU OKA3aTEISIMU.
Cesoticmea cmenenu ¢ 0elicmsumenbHblM NoKazamenem.
Jlorapudm. Jlorapugm uncina. OcHoBHOE JorapupMUUEcKoe TOXKIECTBO.
JlecsiTuunbie U HaTYpalbHbIe Torapudmsl. [IpaBuna aelictBuii ¢ torapupmamu.
Ilepexon kK HOBOMY OCHOBAHHUIO.
IIpeodpa3oBanne anredpanyeckux BoipaxeHuii. [[peodpazoBanue palmoHanbHbIX, UPPAIMOHAIBHBIX,
CTETIEHHBIX, TOKa3aTeNbHbIX U Jorapupmuyeckux BoipaxkeHuil. [Ipaktuyeckas padora Ne 2. [Ipeo6pasoBanue
BBIPAXXEHUI, COJEPIKALLUX CTEIIEHHU.
Pemrenne nokazaTenbHbIX ypaBHEHUI.
[TpakTrueckas padota Ne3. Haxoxxnenue 3HaueHui joraprudma 1o nporu3BoJIbHOMY
OCHOBaHUIO. BeIuncienne JecsITHUHBIX U HAaTYpaJbHBIX JIorapudMoB. Pemienue morapupmMuaeckux
YPaBHEHUHU.
OCHOBBI TPHTOHOMETPHH
OcHOBHBbIE IOHATHS
Panuannas mepa yria. BpamarensHoe npuxenue. CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC YHCIa.
OcHOBHBIC TPHTOHOMETPHYECKHE TOXKIECTBA
®opmynsl mpuseaeHusa. CHHYC, KOCUHYC U TAHT€HC CYMMBI M pa3HOCTH JBYX yrioB. CHHYC U KOCHHYC
JBOMHOTO yria. Dopmynvl nOJ0BUHHO20 Y2]a.
IIpeoOpa3oBanusi NPOCTEHIIMX TPUTOHOMETPUYECKUX BhIPAKEHU.
[TpeoOpa3oBaHusi CyMMBI TPUTOHOMETPUYECKUX (PYHKIUI B TPOU3BEICHUE U TPOU3BEICHUS

B CyMMY. Bblpa.?fceHue mpucoOHOMempu4eCcKux gbyHKL;ud uepes maHeeHc NOJI06UHHO20 apcyMenmda.



Tpuronomerpnueckne ypapHeHHs 1 HEPaBeHCTBA
[Ipocreiimue TpuroHoMeTpuuecKrue ypaBHeHus. [lpocmetiuiie mpuzoHomempuieckue HepageHcmaa.
OO0paTHble TPUTOHOMeTpHYecKUe PYHKIUMU. APKCUHYC, APKKOCUHYC, APKIMAH2EHC YUCTA.
[IpakTuyeckas pabora Ne4. Perienne TpUroHOMETPHUECKUX YPaBHEHUH.
DYyHKUNH, UX CBOMCTBA U rpaduku

®yukuun. O61acTb onpeaeneHrus 1 MHOKECTBO 3HaUeHui; rpaduk pyHKINU, TOCTpOeHUE TpaduKoB
(GyHKIHH, 3a1aHHBIX PA3IMYHBIMUA CIIOCOOAMH.

CaoiicTBa pyHKIMH. MOHOTOHHOCTb, YETHOCTD, HEYETHOCTD, OTPAHUUYEHHOCTD, TEPUOJUIHOCTD.
[TpoMexyTku BO3pacTaHus M YObIBaHUSI, HaUOOJbIICE U HAUMEHBIIIEE 3HAYCHHUSI, TOUYKH SKCTPEMyMa.
I'padmueckas untepnperanus. [lpumeps! GyHKIIMOHATBHBIX 3aBUCHMOCTEH B pealibHBIX Mpoleccax u
aBlIeHUsAX. Apudmerndeckue onepanuu Haa GyHKuuaMu. CiaoxHas GyHKIus (KoMo3uus). [lonsamue o
Henpepvl8HOCMU YHKYUU.

Oo6patubie pynkuuu. Odracms onpedenenus u 0oaacmo 3Havenus oopamuou Gyukyuu. I pagux

obpamuoil pyHKyuu.

CreneHHble, NOKa3aTebHbIe, JorapupmMuuecKne
U TPUTOHOMETPUYeCKUe PYHKIMU.
OOpaTHble TPUTOHOMETPUYECKHE (PYHKIIUH.

Omnpenenenust yHKIUN, UX CBOMCTBA U rpaduKH.

[IpeoOpa3zoBanus rpaduxos. [lapamienpHblil IepeHOC, CUMMETPHS OTHOCUTEIBLHO OCEH KOOpIANHAT U
CUMMETpPHSI OTHOCUTEIIHO Havajla KOOPJIUHAT, CHMMETPUSI OTHOCUTENIBHO IPSIMOM Y = X, pacTsKEHUe 1
C)KaThe BIOJb OCEl KOOpAMHAT.

[IpakTnueckas padorta Ne 5. [locrpoenue rpaduxos pynkuunii. Mccnenoanue pyHkum.
Kom0unaropuka, craTuCTHKA M TEOPUSI BEePOSTHOCTE
DJIeMeHTbI KOMOMHATOPUKH

OcCHOBHbIE MOHATHSI KOMOMHATOPHUKH. 3a/1aul Ha MOJICUET YMCIIa pa3MeIIeHUH, TepecTaHOBOK, COUETaHUH.
Pemenune 3amau Ha nepedop BapuantoB. @opmysa 6mHoMa HeroToHa. CBOMCTBa OMHOMUHATBHBIX
koa¢dunmentos. Tpeyronbauk [lackans.

DJIeMeHThI TeOpPHHU BEPOATHOCTEH

CoObITHE, BEpOATHOCTH COOBITHS, CIIOKEHHE U YMHOXKEHHUE BEPOSTHOCTEN. [lonamue o nezagucumocmu
coovimuti. [luckpemuas cnyuatinas éenuduna, 3aKkoH e€ pacnpeoenenus. Hucnosvie xapakmepucmuxu
OUCKpemHoUl cayyainou seauyunsl. Ilonamue o 3axone OOIbUUX YUCE].

JJIeMeHThI MaTeMATHYeCKO CTATHCTUHKH

[IpencraBnenue naHHBIX (TaOIMIIBI, JUATPAMMBL, TPA(QUKH), ceHepanbHAsl COBOKYNHOCMb, 8b100PKA,

cpeonee apugmemuueckoe, meouana. llonamue o 3a0auvax mamemamuyeckou cmamucmuKu.

Pewenue npakmuvecKkux 3a0a4 ¢ NPpUMEHEHUEM 6E€POANHOCNTHbLX Memooos.



YpaBHeHHsI M HEPABEHCTBA
YpaBHeHus M cucTeMbl ypaBHeHUil. PaiinonanbHbie, HppallMOHAIbHBIC, TIOKa3aTEIbHbIC U
TPUTOHOMETPUUECKHUE YPABHEHUS U CUCTEMBI.
PaBHOCHIIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHoBHbIE MPUEMBI UX pelIeHUs (Pa3iokKeHHe Ha MHOKUTENH, BBEICHUE HOBBIX HEU3BECTHBIX,
MOACTAaHOBKA, TpauecKuil METO).

HepasencrBa. PanronanbHble, HppalliOHAIbHBIE, IOKA3aTEIbHbBIE U MPUSOHOMEMPUYECKUE
Hepagencmea. OCHOBHBIE IPUEMBI U UX PEILICHUS.

HUcnonb3oBanue cBOMCTB M rpauKoB (PYHKIMA NP pellieHUN YPABHEHUI U HepaBeHCTB. MeTo
UHTEpBaNIOB. M300paskeHne Ha KOOPIMHATHON TUIOCKOCTH MHOYECTBA PEIICHUN ypaBHEHUIN 1 HEPABEHCTB C
JBYMS IEPEMEHHBIMU U UX CUCTEM.

Ilpuknaousie 3a0auu.

[IpuMmeHeHne MaTeMaTUYECKUX METOJIOB JIsl PEIICHUS COIeP KaTeIbHBIX 3a/1a4 U3 Pa3IMYHbIX o0sacTeit
HayKU U MPAKTHUKHU.

HHuTteprperanus pe3ysbrara, y4€T pealbHbIX OTPaHUYEHUMN.

[IpakTuueckas padbora Ne 6. Penienue cuctemM ypaBHEHHH.

Hauaja maTeMaTH4eCKOro aHaJIM3a.

IocaenoBareabnocT. CriocoObl 3aJaHUs ¥ CBOMCTBA YMCIIOBBIX IIOCIIEeA0BaTeNbHOCTEN. [lonamue o
npeoene nociedosamenvrocmu. Cyuecmeosanue npeoena MOHOMOHHOU 02PAHUYEHHOU
nocnedosamenvrHocmu. CyMMUpOBaHHE MOCIe0BaTeNbHOCTEN. beckoHeuHo yObIBaroIas reoMeTpuyeckast
IIporpeccus u e€ CyMma.

IIpounsBoanas. [lonsaTre o npon3BoAHON QYHKIINH, €€ TeOMETPUUECKUIN U (PU3NUECKUI CMBICI. Y paBHEHUE
KacarenbHOHU K rpaduky ¢pyHkuu. [IponsBoaHbIe CyMMBl, pa3HOCTH, IPOU3BEAEHUS, YacTHOTO. [Ipon3BoaHbIE
OCHOBHBIX 3JIEMEHTapHbIX (yHKIMHN. [IpuMeHeHne Mpou3BOAHOM K HCClIeI0BAaHUIO (PYHKIUI U IOCTpOEHHE
rpadukoB. [Ipoussoonvie 06pamuol GyHKyuY u KOMRO3UYUL PYHKYULU.

[IpuMeps! HCTIOIB30BAHNS POU3BOIHOM I HAXO0KICHHS HAMJIYYIIEro pEeIeHUs B IPUKJIAIHBIX 33/1a4ax.
Bropas npousBonHas, e€ reomerpruueckuil U ¢puznueckuit cmpici. HaxoxaeHune ckopocTu Aiis mpolecca,
3aJJaHHOTO (popMyIoii U rpaduxom.

IlepBooGpa3nas u nuHTerpaJ. [IpuMenenue onpenen€éHHOro HHTErpaia A HaX0XkIeHUs IUIonaan
KpuBosMHeNHHOM Tpaneuuu. @opmyna Hetotona — Jleitonuna. [Ipumepsl mpumMeHeHus HHTerpana B GU3UKU U
TE€OMETPHH.

ITpakTuyeckas padora Ne7. MccnenoBanue (GyHKIIMM € TIOMOIIbIO MPoU3BOAHON. HaxoxxaeHne HanOobIero,
HAaMMEHBUIETO 3HAYCHUS M SKCTPEMAIbHBIX 3HAYeHUH (DYHKIHH.

[TpakTruyeckas pabora Ne§. MexaHNUECKUI U TeOMETPHUUECKUI CMBICIT IIPOU3BOTHOM.



[TpakTuyeckas padora Ne9. [IpuMeHeHrne UHTErpana K BBIYUCICHUIO (PU3MUECKUX BEIUYHH, TUIOIAACH U
00BEMOB.
I'eomerpust
IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

B3auMHOe pacnonoxeHue IByX NpsMbIX B IIpocTpaHCcTBe. [lapaiuienbHOCTh IPSIMON U MIJIOCKOCTH.
[TapamtenpHOCTB IUIOCKOCTEN. [lepneHAuKYISIPHOCTD IPSAMOM U INIOCKOCTU. [IepnenauKyIsp 1 HaKJIOHHAS.
VYroa Mexay IpsMOH U INIOCKOCTBIO. JIBYIrpaHHbIN yroi. YToJl MeXy INIOCKOCTAMHU. [lepreHiuKynsapHOCTh
JIBYX TIJIOCKOCTEH.

I'eomerpuueckue npeodpazoBaHus IPOCTPAHCTBA: MapaJlIeIbHbIN EPEHOC, CHMMETPHSI OTHOCUTEIBHO

IIJIOCKOCTH.

[TapamnensHoe npoektupoBanue. [Lnowads opmozonanvrou npoexkyuu. 13o0paxkeHnue mpocTpaHCTBEHHBIX

dburyp.
MHoOrorpaHHuKHu

Bepmmnsl, pé€Opa, rpanu MHOTOTpaHHUKA. Pazeépmra. Muozocpanibie yenvl. Boinykivlie MHO202PAHHUKU
Teopema Diinepa.

[Tpusma. [Ipsimast u naxnonnas npusma. [IpaBunbnas npusma. [lapannenenunen. Kyo6.

[Iupamupa. [IpaBuiibHas nupamuga. Y ceuy€énHas nupamuaa. Terpasap.

Cummetpun B KyOe, B IapajuieNienuiesie, B Ipu3Me U upaMu/e.

Ceuenue ky0a, MpU3MbI ¥ TUPAMHUIBI.

[IpencraBieHue o MpaBUIBLHBIX MHOTOTPAHHUKAX (TETPadap, KyO, OKTadaAp, TOAEKAP U UKOCADIP).

Tes1a M IOBEPXHOCTH BpPalllCHUS

Hunuuap u konyc. Yceu€HHblid Konyc. OCHOBaHUE, BHICOTA, OOKOBAsi MOBEPXHOCTh, 00pa3yroIas,
pa3BépTka. OceBble CEUEHUS U CEUEHUs, TapaslieIbHble OCHOBAHUIO.

[ap u chepa, ux ceuenus. KacarenpHas mI0CKOCThIO K cdepe.

HN3mepenus B reomeTpuu

O0bEM 1 ero n3mepenune. arerpansaas Gopmyna o0bEma.

®opmysbl 00bEMa KyOa, IPSIMOYTOJILHOTO Mapaielenunena, Npu3Mbl, HuanHapa. @opMyiibl 00bEMa
MUpaMHIbI U KoHyca. @OopMyIIbI TUIOMIAIM TOBEPXHOCTH HMJIMH]Ipa U KoHyca. Dopmynbl 00bEMa 1m1apa u
iomanu chepsl.

[Togo6ue Ten. OTHOIEHUE TUTOMACH TOBEPXHOCTEN M 00BEMOB TTOTOOHBIX TEI.
[IpakTnueckast padota Nel0. Beruncienue miomaaei 1 00beMOB MHOTOIPaHHUKOB.

[TpakTnyeckas pabora Ne 11. Beruncnenue miomniaieit 1 00beMOB Tell BpalLeHHUS.
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KoopanHathbl 1 BEKTOPbI

[IpsimoyronbHas (1ekapToBa) cUCTEMa KOOPAUHAT B MpocTpaHcTBe. Dopmyiia pacCTOSIHUS MEXKAY ABYMS
TOYKaMU. Y paBHEHUS CPEPBI, n10CKOCIU U NPAMOLL.

Bektopsl. Moaynb Bektopa. PaBencTBO BekTOopoB. ClioKeHHE BEKTOPOB. Y MHOXKEHUE BEKTOPOB HA YHUCIIO.
Pa3noxxeHre BEKTOPOB IO HAIIPaBJICHUAM. YTOJI MEXAy ABYyMs BekTopamiu. [Ipoekiius BekTopa Ha OCh.
Koopaunats! Bekropa. CkansipHOe IPOU3BEICHUE BEKTOPOB.

Hcnonp3oBanue KOOpAUHAT U BEKTOPOB IIPHU PCIICHUN MATCMATHYCCKUX W IIPUKIIAJHBIX 3a/1a4.

[TpakTuyeckas padora Ne 12. [leiicTBus HaJl BEKTOPaMH, 33JaHHBIMUA CBOUMH KOOPIMHATAMH.
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Tembl pedepaToB (I10KJIaT0B), HHAUBUAYAJIbHBIX MPOEKTOB
HenpepsiBHble 1podu.
[TprMeHeH e CII0XKHBIX ITPOLIEHTOB B 3KOHOMUYECKHUX pacyeTax.
[TapannenbHOE TPOEKTUPOBAHUE.
Cpennue 3HauYeHUS U UX IPUMEHEHUE B CTATUCTHUKE.
BekropHoe 3a1aHue npsMbIX U IJIOCKOCTEN B IPOCTPAHCTBE.
CrnosxeHue rapMOHUYECKUX Kojebanuil. ['paduueckoe pelieHre ypaBHEeHUN U HEPaBEHCTB.
[IpaBuIibHBIE U MOJIYIPABUILHBIE MHOTOTPAHHHUKH.
Konunueckue ceyeHust 1 UX IPUMEHEHUE B TEXHUKE.
[Tonsatue muddepeHnmana u ero NPHIOKEHHS.

CxeMbl TOBTOPHBIX UCTIBITAHUN bepHyiu.
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TemaTnuyeckuii MJIaH y4eOHOM IMCHUIIITHHBI

Oo0masn Bo B3auMopeiicTBHH ¢ penogaBareJiem,
TPYA0EMKOCTh qac
y4eOHoi
HaumeHnoBaHue pa3aeioB U TeM
HAIpPy3KHU Teopernueckue IIpakTH4eckue
o0yuyaromerocs, 3aHATHSA 3aHATHA
qac
BBenenue 2 2
Tema 1. Pazutue nounsrus o 10 8 2
RV E
Tema 2. KopHu, crenenu u 08 24 4
JorapudMel.
Tema 3. OCHOBBI TPUTOHOMETPHH. 32 30 2
Tema 4. OyHKUNHU, UX CBOICTBA U 18 16 5
rpaduKu.
Tema 5. KomOunaropuka 12 12
Tema 6. YpaBHeHUS U 20 18 9
HEPAaBEHCTBA
Tema 7. Hayana 2 29 4
MaTeMaTUYECKOT0 aHallnu3a
Tema 8. Muterpan u ero 14 12 2
MIPUMEHEHUE
Tema 9. KoopauHaTel 1 BEKTOPBI 16 14 2
Tema 10. [IpsimMbie U IITOCKOCTH B 20 20
IIPOCTPAHCTBE
Temall. MHOTOrpaHHUKHY U 26 22 4
KpYTJbIE Tena
Tema 12 DnemeHTH TEOPUH
BEpPOSITHOCTEN U MATEMATHYECKOM 13 13
CTaTHCTUKH
[IpomexxyTouHast arTecTanus 18
NUTOI'O: 255 213 24

[IpomexyTouHas aTTecTalus MPOBOIUTCS B popMe 3K3aMeHa
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IIpakTuyeckue 3aHATHS

Tema Howmep u Tema npaktudeckoil paboTsl Komnunuectso
4acoB
Tema 1. Pa3zButue Nel.Apudpmernueckue neiictBus Hax uncinaMu. Haxoxnenue
MOHSATHUSA O YHUCIIC . .
MPUOIMHKEHHBIX 3HAYEHUH BETMYMH U MOTPEIIHOCTEN 2
BBIYHCIICHHUH (a0COTIOTHON U OTHOCUTEIIBHOM).
Tema 2. Kophuy, No2 TTpeoOpazoBaHue BEIpAKEHUH, COACPKAINIUX CTCTICHU.
CTENEHU U . 2
Pemenue nokasarenbHbIX YpaBHEHHH.
J0Tapu(MBI.
Tema 2. Kophu, Ne3.Haxoxaenue 3HaueHui toraprdma mno npou3BOIbLHOMY
CTETEeHU U
OCHOBaHMIO. Bbunciienne 1ecAaTUUHbIX U HaTYPaTbHBIX
JorapuMslI.
norapudmoB. Perenne norapuMudeckux ypaBHCHHM. 2
Tema 3. OcHOBBI Ne4 .Pemienne TpUroHOMETPUUECKUX YPaBHEHUH. 2
TPUTOHOMETPHH.
Tema 4. OyHkUU, No5.IToctpoenue rpaduxos Gynkuwmii. ccnenoBanue GpyHKINU. 2
UX CBOMCTBA U
rpauKy.
Tema 6. YpaBuenus, | Ne6.Pemenue cucrem ypaBHEHUMN. 2
HEpaBEHCTBA
Tema 7. Hauana No7.MccnenoBanue pyHKITUU C TTIOMOIIBIO IIPOU3BOTHOM.
MaTeMaTH4eCKOro
Haxoxnenue HaubobI11ero, HANMEHbBIIIETO 3HAYCHUS U
aHanu3a 2
AKCTpPEMAaNIbHBIX 3HaYCHHUH (PYHKIIUU.
Tema 7. Hagana Ne8.MexaHnuecknii 1 T€OMETPUYECKUI CMBICI TPOU3BOIHOM. 2
MaTeMaTH4eCKOro
aHalm3a
Tema 8. Unrterpan u | Ne9.IlpumeHnenue uHTErpaa K BEIYUCICHUIO (PU3UIECKUX
€ro NPUMEHEHUE .
BEJIMYMH, TUIOMIaIel 1 0O0bEMOB. 5
Temall.Muororp Nel0.Bpruncnenue mionaaeid 1 00beMOB MHOTOIPaHHUKOB. 2
AHHUKHU U KPYTIIbIE
Tena
Temall.Muororpansa | Nell.Beraucnenue miomnanei 1 00beMOB TeJ BpaIleHUsI. 2
VKU U KPYTJIbIE Tea
Tema 9. Koopaunartsr | Nel2 JleiicTBus HaJl BEKTOpaMU, 3aJaHHBIMU CBOUMU
U BEKTOPbI 2
KOOpJAMHATaMHU.
HUTOIO: 24
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XAPAKTEPUCTUKA OCHOBHbIX BUAOB YUEEHOM
AEATEAbHOCTU CTYAEHTOB

Conep:xxanmue
00y4eHust

XapaKTepI/ICTHKa OCHOBHBIX BUI0B I€ATCJIBHOCTH CTYICHTOB

BBeaeHue

O3HaKOMJICHHE C POJIBIO MATEMAaTHKH B HAYKE, TEXHUKE, SKOHOMHUKE,
MH(POPMALIMOHHBIX TEXHOJIOTHUAX U MIPAKTUYECKOHN IeATETbHOCTH.
O3HaKOMJICHHE C LENSIMH U 3a/la4aMH U3y4CHUS] MaTEMaTHKH IPU
ocBoenuu npodeccuit CI1O u cneunansuocreit CI10

AJI'EBPA

Pa3sBuTHe IOHATHA O
quciie

BrinonHenue apudMeTudeckux IeMCTBUM HAJl UUCIIaMH, COYeTast yCTHbIE
Y IUCbMEHHbIE TIPUEMBI.

HaxoxxaeHre npubamKeHHbIX 3HAYCHUH BEJIMYHMH U ITOTPEIIHOCTEH
BBIYHCIICHUH (a0COIIOTHON U OTHOCUTEIBLHON); CPABHEHHE YHCIIOBBIX
BBIPAYKECHHUIA.

HaxoxaeHue omnbok B npeoOpa3oBaHUsIX U BBIUMCICHUSX (OTHOCUTCS KO
BCEM ITYHKTaM IPOTPaMMbl)

KopHu, crenenu, Jjiora-
puPMBI

O3HaKOMJIEHHE C IOHSTHEM KOPHs N-I cTeneHu, CBOMCTBAaMU paJUKajoB U
[paBUIaMU CPaBHEHUS KOPHEH.

DopMyJIMPOBAHUE ONIPEAEIIEHUS KOPHS U CBOMCTB KOpHEW. Brruncienue u
CpPaBHEHUE KOPHEH, BBINOJIHEHUE IPUKUAIKY 3HAYCHUSA KOPHS.
[IpeoOpa3oBaHre YMCTOBBIX M OYKBEHHBIX BBIPAXKEHUM, COJIEPIKAIIIX
[paIUKAIIbIL.

BrinonHeHne pacueToB Mo (GopMynaM, CoJEpKalluM paguKaibl, OCy-
IIECTBIISISI HEOOXOAMMBIE MOJICTAHOBKHU U IpeoOpa3oBanus. Onpenenenue
[PABHOCUJIBHOCTH BBIP@KEHUH € paJiKaiamu. Pemenne uppannoHanbHbIX
YpaBHEHUM.

(O3HaKOMJIEHHE C TOHITUEM CTETNEHH C JEMCTBUTEIbHBIM [TOKA3aTEIIEM.
HaxoxxeHre 3HaueHul CTeNeHH!, UCII0b3ysl TPH HE0OXOMMOCTH
MHCTPYMEHTAJIbHBIEC CPE/ICTBA.

3anuceIBaHUE KOPHsI N-I CTENIEHU B BUJIE CTEIIEHU C IPOOHBIM MOKa-
3aTeraeM U Hao0opoT.

DopMyJIMPOBAHUE CBOKCTB CTENEHEN. BhIUnCIEHNE CTENEHEH C pa-
[IMOHAJIBHBIM [10KA3aTEJIEM, BBIIIOJHEHNE IPUKNIKA 3HAYECHUS CTEIICHU,
CpPaBHEHUE CTEIICHEN.

[IpeoOpa3oBaHre YMCTOBBIX U OYKBEHHBIX BBIPAXKEHUM, COJIEPKALIIX
CTEIIEHU, IPUMEHSS CBOMCTBA. PellleHne okas3aTe/bHbIX YPaBHEHUM.
O3HaKOMJIEHHE C IPUMEHEHHEM KOPHEW U CTETIEHEW NPU BBIYMCICHUHT
CPEIHHUX, ACIICHUH OTPE3KA B «30JI0TOM C€YeHUN». PellleHne npukiiagHbIx
3a/1a4 Ha CJIIOXKHBIE IPOIEHTHI

IIpeodpa3oBanue aJure-
OpanvecKux
BbIPAXKEHU U

BrinmonHenue mpeoOpa3oBaHuil BIpaKEHUH, MpuMeHeHHe Gopmy,
CBSI3aHHBIX CO CBOMCTBAaMU CTEIMEHEN U JorapuMoB.

Omnpenenenue 00JIacTH JOMYCTUMBIX 3HAYEHUHN JTIOTrapu(hMUIECKOTO
BBIpaKeHHS. Penenue norapuMu4ecKux ypaBHCHHMA
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OCHOBbBI TPUTTOHOMETPUUA

(OCHOBHBbIC IOHATHSA

V3y4eHne pailnaHHOIO METOAA U3MEPEHUS YIJIOB BPAILCHUS U UX CBA3H C
rpaaycHoil Mepoit. 300paxkeHne yrioB BpallleHUsl Ha OKPY>KHOCTH,
COOTHECEHHE BEJIMYMHBI YTJIA C €0 PaCIOI0KEHUEM.

CoaepxkaHue

OﬁyquHH XapaKTepHCTnKa OCHOBHBIX BH/I0B /1eIT€JIbHOCTH CTYJAE€HTOB
DopMyIHpOBaHHUE ONIPEACIICHU TPUTOHOMETPUICCKUX (DYHKIIUN JIJIS YTIIOB
[MOBOPOTA U OCTPBIX YIIIOB MPSIMOYTOJILHOTO TPEYTOJIbHUKA H O0BSICHEHUE MX
B3aUMOCBSI3U

OCHOBHbDIE

TpUroHoMerpuyeckue [[pumeHeHrne OCHOBHBIX TPUTOHOMETPUUECKUX TOXKIECTB JIJIs1 BBIYMCIICHUS

TOXKIECTBA 3HaYCHUH TPUTOHOMETPHUECKUX (DYHKIIMIA IO OJTHOW M3 HUX

IIpeoOpa3oBanusi npo-
CTeHInX
TPUTOHOMETPHYECKHX
BbIPAKEHHU I

3yueHre OCHOBHBIX (DOPMYJI TPUTOHOMETPUU: (POPMYJIbI CIOXKEHUS, YABOCHHUS,
peoOpa3oBaHusl CYMMBI TPUTOHOMETPUYECKUX (PYHKIMI B TPOU3BEACHUE U
[IPOU3BEICHUS B CyMMY U IIPUMEHEHUE NPU BBIYNCICHUY 3HAUYEHUS
TPUTOHOMETPUYECKOI'O BBIPAXKEHUS U YIIPOILEHHUSI €TO.

(O3HaKOMJICHHME CO CBOMCTBAMU CUMMETPUU TOUYEK HA €IAMHUYHON OKPY>KHOCTH U
MpUMEHEHHE UX JJIs1 BBIBOJIA (POPMYIT TPUBEICHHS

IIpocreiie TPUTrOHO-
MeTpHYeCKHue YPpaBHe-
HUS U HepaseHcmaea

Pemenue no ¢gopmynaam U TPUTOHOMETPHUUECKOMY KPYTY MPOCTEHIIINX
TPUTOHOMETPUUECKUX YPaBHEHHIA.

[IpuMmeneHne oOUMX METOIOB pEUICHHs YpaBHEHH (IpUBEICHNE K TMHEHHOMY,
KBaJIpaTHOMY, METO/1 Pa3JI0KEHHsI HA MHOXKUTEIH, 3aMEHbI [IEPEMEHHON) TIpU
[pELIEHUU TPUTOHOMETPUUYECKUX YPAaBHEHUH. Y MEHUE OTMEUaTh Ha Kpyre
[pelIeHNs TPOCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC,
APKKOCHHYC,
APKTAHT€HC YUCJIA

O3HaKOMJICHHE C MIOHATHEM OOpPAaTHBIX TPUTOHOMETPUUYECKUX (PYHKIIUH.
M3y4yeHne onpeeseHnii apKCUHYca, apKKOCHHYCA, apKTaHT'€HCa YHCIIa,
(bopMyIMpOBaHUE UX, U300paKEHUE HAa €IMHUYHON OKPYKHOCTH, IPUMEHEHUE
[IPY PEIICHUH YPABHEHUN

®YHKIIMU, UX CBOMCTBA U TPA®UKH

DyHKIUH.
Ilonusitue o
HeNpPepbIBHOCTH
pyHxunn

O3HaKOMJIEHHE C IOHSITHEM NIEPEMEHHOM, IPUMepaMu 3aBUCUMOCTENW MEXIY
[IEPEMEHHBIMH.

O3HaKOMJIEHHE C IOHSTHEM TpaduKa, onpeaeseHue MPUHAAIEKHOCTH TOUYKU
rpaduky ¢pyakuu. OnpeaeneHue no Gopmyie NpocTeiiei 3aBUCUMOCTH, BUa
ee rpaduka. Beipaxxenue o gpopmyse ogHON NEpeMEHHOMN uepes Ipyrue.
O3HakoMJIeHHE ¢ onpezeneHreM GyHKIuu, popMmynupoBanue ero. Haxoxnenue
00acTy onpesesieHus: U 00J1acTu 3HaYeHUH pyHKIUN

CpoiicTBa QyHKIUM.
I'paduyeckass HHTEP-
nperanus. [Ipumepsi
(pyHKIIHOHAJIBHBIX 32-
BUCHMOCTEH B
peajibHBIX IpoLeccax
U SIBJICHUSAX

O3HaKOMJIEHHE ¢ TpUMepaMH (PYHKIIMOHAIbHBIX 3aBUCUMOCTEH B peaibHbIX
[poLeccax U3 CMEKHBIX AUCLUIUIMH.

O3HaKOMJIEHHE C JI0KA3aTEIbHBIMH PACCYKICHUSIMH HEKOTOPBIX CBOKCTB
IMTMHEWHOW M KBaJApaTUYHON (YHKIUI, TPOBEACHUE UCCIIEI0BAHNUS JIMHEIHOM,
KYCOYHO-JTMHEHHOMN, IpOOHO-TUHEHHON U KBaJpaTUYHON (QYHKIUH, TOCTPOCHHE
ux rpa¢ukos. [locrpoenne u urenue rpapukos pynkumii. Mccnenosanue

(b yHKIUH.

CocraBieHre BUI0B QYHKLUH 110 TaHHOMY YCJIOBHIO, PELICHUE 33/1a4 Ha
DKCTPEMYM.

Brinonnenue npeoOpa3oBanuii rpaduka GyHKIMH

OOpaTHbI€ PYHKLIUHA

W3ydueHue nonamun oopamnoii pynkyuu, onpeneieHre BUjia 1 RoCmpoenue
epaghuka oopamnou hynkyuu, Haxodxncoenue ee 00aACmMU OnpedeIeHuUs U
o01acmu 3nauenuil. [IpuMmeneHre cBOMCTB pyHKIMI TPU HCCIeI0BAaHUU
YpaBHEHMI U peIIeHUH 3a7a4 Ha SKcTpeMyM. O3HaKOMIICHHE C TIOHATHEM
CIIOKHOUM (YHKIIUH
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CTeneHHbIe, MOKA3A-
TeJIbHbIE, JJorapugmu-
YeCKHue M TPUTrOHOMe-
TpUYeCKHe PyHKIMH.
OOpaTtHbIe
TPUTOHOMETPHYECKHE
byHxunn

Brruucnenue 3naueHuii GyHKIMHA 11O 3HAUYCHUIO aprymeHTa. OnpenencHue
MOJIOKEHHSI TOYKU Ha rpaduke 1Mo ee KOOpAUHATAM U Ha000pOT.

M crions30Banre CBOMCTB (GYHKITUN SISl CPABHEHUS 3HAYECHUN CTEIICHEH U
morapugmMoB.

[Toctpoenue rpauKoB CTENEHHBIX U JOTapUPMUUECKUX PYHKIIHA.

PerieHue nokazaTesbHbIX U JIOrapu(pMUUECKHX YPABHEHUH U HEPABEHCTB 110
M3BECTHBIM AJITOPUTMAM.

O3HaKOMJICHHE C IOHATUEM HENIPEPBIBHOM NepUOANYECKON (pyHKLINHY,
(hopMynHpOBaHUE CBOMCTB CHHYCA U KOCHHYCA, TOCTPOCHHUE X TPAPHKOB.
O3HaKOMJICHHE C MIOHATHEM FapMOHMYECKUX KOJICOAHUH U TPUMEpaMu
rapMOHUYECKUX KOJeOaHHI /Il ONMCaHMs TPOLIECCOB B (PU3MKE U APYTHX
00J1aCTsAX 3HAHUS.

O3HaKOMJICHHE C TIOHSATHEM Pa3pBIBHOM MEPUOINIECKON (PyHKIIH,
(hopMyIMpOBaHUE CBOMCTB TaHT€HCA U KOTAHI'€HCA, TOCTPOEHHUE UX I'PaUKOB.
[TpumeHeHne CBOWCTB (DYHKIUH JUIsl CpAaBHEHUS 3HAUECHUH TPUTOHOME-
TpUUYeCKUX (YHKUUHN, pelieH!s] TPUTOHOMETPUUYECKUX ypaBHEeHUH. [locmpoenue,
epaghuxoe oopammuvix mpuzoHomempuueckux GyHKyuii u onpeoeyenue no
epagukam ux ceoricme.

Brimonaenue npeodbpa3zoBaHus TpaguKoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

Ilocjie10oBaTEJbHOCTH

(O3HaKOMJIEHHE C IOHSTUEM YHMCIIOBOM MOCIEA0BATEIbHOCTH, CIIOcO0aMu ee
3aJlaHusl, BBIYUCICHUSMU €€ YJICHOB.

O3naKkomienue ¢ nonamuem npeoena nocinedosamenvnocmu. O3HaKOMIICHUE
C BBIYMCIIEHHEM CYMMBbI 0ECKOHEYHOTO YHCIIOBOTO Psijia HA TIpUMeEpe
BBIYMCIICHHS] CYMMBI O€CKOHEYHO YOBIBAIOIIEH T€OMETPUIECKON TPOTPECCHH.
Perienue 3a1a4 Ha MpUMeHeHUE (POPMYIIbI CyMMbI OECKOHEYHO YOBIBaIOIIEH
reOMETPUYECKON TPOTrPECCUU

IIpousBoanas u ee
MpUMEHEHUe

O3HaKOMJICHHE C TIOHATHEM POU3BOTHOM.

M3yuenne u GopMyITHPOBAHUE €€ MEXaHUYECKOTO U TEOMETPHUYECKOTO CMBICIIA,
M3yuyeHHe aIroOpuTMa BBIYUCIEHHS TPOU3BOIHOM Ha MpUMepe BHIYUCICHUS
MIHOBEHHOM CKOPOCTH U YIJIOBOTO KO3(PPHUIIMEHTa KacaTelbHOM.

CocraBieHre ypaBHEHUS KacaTelbHOH B 00111eM BUIE.

YcBoenue npaBui auddepeHnpoBaHus, TaOIUIIBI TPOU3BOIHBIX
HIIEMEHTApHBIX (YHKIMN, TpUMEHeHue It JudpepeHInpoBaHus GyHKIU,
COCTaBIICHUS YPaBHEHUS KacaTeIbHOM.

V3yueHune TeopeM O CBSI3U CBOMCTB (DYHKIIMM U MPOU3BOJHOM, (hopMyIupoBKa
WX.

[TpoBeeHue ¢ MOMOIIBIO IPOM3BOIHON HCCIeI0BaHUs (QYHKIINH, 3aJaHHON
hopmyoi.

'YcTaHoBIIeHUE CBSA3HM CBOMCTB (DYHKIIMU M MTPOM3BOIHOM M0 WX rpadukam.
[TpuMeHeHre TPOM3BOTHON ISl pEIICHUS 3a/1a4 Ha HAXOKICHNE HAHOOJIBIIETO,
HAaMMEHBIIEro 3HaYeHUsl M Ha HAXOXKIEHUE SKCTPEMyMa

IlepBooOpa3Has u
HHTErpaJj

O3HaKOMJICHHE C TIOHSTHEM UHTETpaJia U TIepBOOOPa3HOM.

M3y4yeHue mpaBuiia BEIYUCICHHS IEPBOOOPa3HO U Teopembl HpioToHa—

JIeiiOHmIIa.

Pemmenvie 3a1a4 Ha CBA3b NMEPBOOOPA3HON U €€ MPOU3BOIHOMN, BEIYUCICHUE
MepBOoOOpa3HOM Al JAHHON (YHKITHH.

Permennie 3a1a4 Ha IPUMEHEHUE WHTETPaIa JJI BBIYUCICHUS PU3NUECKUX
BEJIMYNH U ITOMIAaAEH
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YPABHEHUSA U HEPABEHCTBA

'YpaBHeHUs U
CHCTEMbI YPaBHEHU
HepaseHncTBa u cucre-
Mbl HEPABEHCTB C
IBYMS NlepeMeHHbIMHU

O3HaKOMJICHHE C POCTEHIIUMH CBEJACHUSMHU O KOPHSX alredpanyecKux
YPaBHEHHM, IOHATUSAMH UCCIICJOBAHNS YPABHEHUN U CUCTEM YPaBHECHUM.
M3yueHue TeOpUH paBHOCUIIBHOCTH YPaBHEHUH U ee npuMeHeHus. [loropenue
3aIlMCH PEILeHUs CTaHAAPTHBIX YpaBHEHU, IPUEMOB ITpeoOpa3oBaHUs
YPABHEHUH JUIsl CBEIACHUS K CTAHJAPTHOMY YPAaBHEHUIO.

Penenne panmoHaibHbIX, UPPALMOHAIIBHBIX, [I0KA3aTEIbHBIX U
TPUTOHOMETPUUECKHUX YPAaBHEHUI U CUCTEM.

M cronbs30BaHue CBOMCTB U rpadKOB (GYHKITUH I PEIICHUS] ypaBHEHUH.
[loBTOpEHNE OCHOBHBIX IPUEMOB PELIECHUS CUCTEM.

Pemennie ypaBHeHU ¢ MPUMEHEHUEM BCEX MPUEMOB (pasioKeHUs Ha
MHOYKHUTEJIH, BBEJICHUS HOBBIX HEM3BECTHBIX, TOICTAHOBKHU, TpauueCcKOro
METO/Q).

Pemenue cucteM ypaBHEHUH C IPUMEHEHUEM Pa3IMUHBIX CIIOCOOOB.
O3HaKOMJIEHHE ¢ OOLIMMH BOIIPOCAMU PELICHUS HEPABEHCTB M HCIIOIb30BaHUE
CBOMCTB U rpauKoB (PyHKLMI IPU PEILICHUU HEPABEHCTB. PellieHne HepaBeHCTB
1 CUCTEM HEPaBEHCTB C MPUMEHEHHEM Pa3IMYHbIX CIIOCOOO0B.

[ I[ppuMeHEeHrEe MaTEMAaTUYECKUX METOJIOB JJIsl PELIEHUS CONEPKATEIbHBIX 3a/1a4
13 pa3iMyuHbIX o0JacTel HAyKH U MpakTUku. IHTepnpeTrpoBaHue pe3ynbTaToB
C YYETOM PEAIbHBIX OrPAHUYEHUN

3JIEMEHTbI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEMN U CTATUCTHUKH

OcHOBHBIE IOHATHUA
KOMOUHATOPUKH

M3ydyeHue npaBuiia KOMOMHATOPUKYU U IPUMEHEHUE ITPU PELICHUN
KOMOHMHATOPHBIX 33/1a4.

O3HaKOMJICHHE C TOHSITUAMU KOMOMHATOPHUKU: Pa3MEIIEHUSIMHU, COUYCTAHUSIMH,
repecTaHOBKaMH U (popMyJiaMH JIJist X BeIunciaeHus. O0bsicHEeHUe 1
npuMeHeHne (HOpMyIT s BHIYUCICHUS pa3MeIeH, TepecTaHOBOK U
COYETaHMI NPU PEIICHUH 3a1a4.

O3nakomiieHne ¢ OuHoMoM HetoToHa u TpeyrosnbHukoM [lackans. Pemenue
MPaKTUYECKHX 3aJ1a4 C UCMOJIb30BAaHUEM MOHSATUHN U NTpaBUJI KOMOMHATOPUKHU

Pernrenne KOMOMHATOPHBIX 3a/1a4 METOAOM 1epedopa ¥ 1Mo MPaBHiTy YMHOXKEHHUSI.

DJIeMEeHTBI TEOpHH

I/ISY‘IGHI/IG KJIIaCCUYCCKOI'0 ONpCACIICHUA BEPOATHOCTH, CBOICTB BCPOATHOCTH,

BepOsATHOCTEM TEOPEMBI O CyMME BEPOSITHOCTEM.
PaccmoTpeHure npuMepOB BEIYUCIIEHUS BEPOSITHOCTEN. Pelienue 3axad Ha
BBIUHCIICHHE BEPOSITHOCTEHN COOBITUI
IIpencrapiaenne O3HaKOMJICHHE C MPECTABICHUEM YUCIIOBBIX TAHHBIX U UX XapaKTEPUCTUKAMH.
MAHHBIX (Ta0HubI, Perrenue nmpakTuueckux 3a1a4 Ha 00padOTKy YHCIIOBBIX JAHHBIX, BHIYUCICHHUE
AHarpamMmmel, MX XapaKTePUCTUK
rpadpuxn)

I'EOMETPUSA

IIpsiMble ¥ MI0CKOCTH
B IIPOCTPAHCTBE

DopMyIMpOBKa U MPUBEACHHUE 10KA3ATENBCTB IPU3HAKOB B3aUMHOIO
[PACIIOJIOKEHUS MPSAMBIX U INIOCKOCTEN. Pacnio3HaBaHMe Ha yepTekax U MOAEIIAX
[Pa3JIMYHBIX CIIy4aeB B3aUMHOI'O PACIIOJIOKEHUS MIPSAMBIX U IIJIOCKOCTEH,
ApryMEHTHPOBAHUE CBOUX CyxaAeHUI. DopmynnpoBaHue onpeaeneHui,
[IPU3HAKOB U CBOMCTB NapAJIJICJIbHBIX U NEPIEHAUKYIISIPHBIX INIOCKOCTEN,
NIBYTPAaHHBIX U JINHEWHBIX YIJIOB.

BbINoHEHNE TTOCTPOECHUS YITIOB MEXKIY IIPSIMBIMU, IIPSAMOU U IIJIOCKOCTBIO,
MEXy INTIOCKOCTSIMH I10 ONMCAHUIO U PACTIO3HABAHNE UX HA MOJESX.

I IprMeHeHre IPU3HAKOB U CBOMCTB PACIIOIOKEHUS MPSAMBIX U IUIOCKOCTEH IIpU
PEIIECHNN 3a]ad.

M300pakeHre HAa pUCYHKAX U KOHCTPYHUPOBAHHUE Ha MOJIEISIX MEPIECHANKYIISIPOB
Y HAKJIOHHBIX K INIOCKOCTH, NIPSIMBIX, TAPAJIENBHBIX IIJIOCKOCTEH, YITIOB MEXKIY
MPSIMOI U TUIOCKOCTBIO M 000CHOBAHHE MOCTPOCHHUSL.
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Perienue 3a1a4 Ha BBIYUCIIEHUE TEOMETPUUYECKUX BeMYUH. ONUChIBaHUE
[PACCTOSIHUS OT TOUKH JI0 MJIOCKOCTH, OT NPAMOH /10 TNIOCKOCTH, MEXY
MJIOCKOCTSIMHU, MEX1Y CKPEUIUBAIOIIUMHUCS MPSIMBIMH, MEKY MPOU3BOJIbHBIMU
(burypamu B IpoCTPaHCTBE.

DopMyIMPOBAHUE U TOKA3BIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX (TEOpeM
CYILLIECTBOBAHHUs, CBOMCTBA).

M300pakeHHe Ha YepTexKaxX U MOAEIIX PACCTOSHUS U 0OOCHOBAHUE CBOUX
cyxacHui. OnpenencHue U BBIYUCICHUE PACCTOSIHUM B IPOCTPAHCTBE.
[Tpumenenue hopmMys U TEOPEM IUIAHUMETPHH ISl PELICHUS 3aay.
(O3HaKOMJICHHE C IOHATHEM NIapAJUIEIBLHOTO MPOEKTUPOBAHUS U €T0
cBolicTBaMu. Dopmyuposanue meopemvl 0 NIOUWAOU OPMOZOHATbHOU
npoeKyuU MHO20y201bHUKA.

[TpumeHeHne Teopun At 000CHOBAHUS TIOCTPOCHUH U BEIYUCIICHHH.
APryMEHTUPOBAaHUE CBOUX CY)KIEHUHI O B3aMMHOM PaCIOJIOKEHUN
MPOCTPAHCTBEHHBIX (hUTyp

MHOrorpaHHuUKH

Onucanue U XapakKTepUCTUKA Pa3IU4HbIX BUJOB MHOTOI'PaHHUKOB,
[IEPEUYMCIICHUE UX DIEMEHTOB U CBOWCTB.

300pakeHre MHOTOTPaHHUKOB U BBIIIOJIHEHHE OCTPOSHUS Ha U300paKeHUAX
1 MOJEJIIX MHOTOIPAHHUKOB.

BoruncieHue JTMHENHBIX 2JIEMEHTOB U YIVIOB B IIPOCTPAHCTBEHHBIX
KOH(UTypalusx, apryMEHTHPOBAHNUE CBOUX CYXACHUHU. XapaKTepUCTHUKa U
1300pakeHUe CeUCHUS, PA36EPMKU MHO202PAHHUKOE, BBIYHUCIICHUE TIoLIaiei
[TOBEPXHOCTEH.

[TocTpoenue npocTelux cedeHnit Kyoa, mpu3Msl, nupaMusl. [Ipumenenue
(haKTOB M CBENICHHUI W3 TUIAHUMETPHH.

O3HaKOMJICHHE C BUJIaMH CUMMETPHI1 B IPOCTPAHCTBE, POPMYJINPOBAHUE
ONpEEICHUN U CBOMCTB. XapaKTEPUCTUKA CUMMETPUH TEJ BPALLEHUS U
MHOTI'OTPaHHUKOB.

[IprMeHeHne CBOWCTB CHMMETPHH NPHU pelIeHnH 3a1ad. Mcnonp3oBanue
MPUOOPETEHHBIX 3HAHUH JUIsl UCCIIEAOBAHUS U MOJICIIMPOBAHUS HECTOKHBIX
3a1a4.

1300paskeHre OCHOBHBIX MHOTOTPAHHUKOB U BBIIOJIHEHHE PUCYHKOB IO
[YCJIOBUSIM 3324

Tesa u moBepxHOCTH
BpaLLCHUsA

O3HaKOMJICHHE C BUJaMH TeJ BpalleHus, opMyTupOBaHUE X OMpEIeIeHUN 1
CBOMCTB.

DopMyJIMPOBAHUE TEOPEM O CEUEHUH IIapa IIIOCKOCTHIO U IIOCKOCTH,
KacaTeJIbHOU K cdepe.

XapakTepucTUKa U N300pakeHHe TN BPAIICHUS, UX Pa3BEPTKHU, CEUCHUSI.
Pemienue 3aa4 Ha NOCTPOCHUE CEYEHUI, BBIYMCICHUE JJIMH, PACCTOSHUM,
yrioB, mioniaaeul. [I[poBenenne qokazaTenbHBIX PACCYKIEHUM MPU PEILICHUN
3ajad.

[IpuMeHeHne CBOMCTB CUMMETPUH TPY PEIICHHUH 33/1a4 Ha Teja BpalleHHUs,
KOMOWHAIIMIO TEII.

M300pakeHre OCHOBHBIX KPYTIIBIX TEJl U BHIMOJTHEHUE PUCYHKA IO YCIOBUIO
3aga4un

M3mMepeHus B
reoMeTpuu

O3HaKOMJICHHE C MIOHATUAMU IUIOIIAAN U 00beMa, aKCHOMaMH M CBOMCTBaMHU.
Pemenue 3a1a4 Ha BBIYMCIICHHUE TIOMIAAEH MIOCKUX (QUTYP ¢ TPUMEHEHHEM
COOTBETCTBYIOLINX (OpMyIT U (AaKTOB U3 IUTAHUMETPHUH. V3yueHune TeopeM o
BBIYHCIICHUH 00bEMOB IPOCTPAHCTBEHHBIX TeJl, pEeLIeHHE 3a/1a4 Ha IPUMEHEHHE
(opMmy: Berunciienus: 00beMoB. Vzyuenue Gpopmyt asist BBIYUCICHUS TUIOIAAeH
MMOBEPXHOCTEH MHOTOTPAHHHUKOB U TE€J BPALLCHHUS.

O3HaKOMJICHHE C METOJIOM BBIYUCIICHHSI IIJIOIIA U IOBEPXHOCTH CHEPHI.
Pemenne 3a1a4 Ha BBIYMCICHHUE IUIOMIAAECH TOBEPXHOCTH ITPOCTPAHCTBEHHBIX

TSI
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KoopauHaThI M
BEKTOPbI

O3HaKOMJIEHHE C IOHATUEM BeKTOpa. M3yueHne nekapToBOi CHCTEMBbI
KOOPAMHAT B IPOCTPAHCTBE, IOCTPOEHUE T10 3a/laHHBIM KOOpAMHATaM TOYEK U
MJI0CKOCTEHN, HaXOXKACHUE KOOPAMHAT TOYEK.

HaxoxxaeHue ypaBHEHUH OKPYXHOCTH, cepbl, INIOCKOCTH. Boruncienue
[PACCTOSTHUN MEXIY TOUKAMH.

l3y4eHne CBOMCTB BEKTOPHBIX BEJIMYHH, IIPABUII PA3JI0KEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IPABUJI HAXOKIACHUS KOOPANHAT BEKTOPA B
[TPOCTPAHCTBE, IPABUII IEUCTBUN C BEKTOPAaMH, 3aJaHHBIMUA KOOPAMHATAMHU.
[IprMeHeHre TeopUuH NpY PEILICHNUH 3a1a4 Ha JEHUCTBUS ¢ BEKTopamu. M3yduenue
CKaJSIPHOTO IIPOU3BEIEHUS BEKTOPOB, BEKTOPHOI'O YPABHEHUS NPSMOM U
IJI0CKOCTH. [IpuMeHeHre TeOpuu Ipy peLICHUH 3a/1a4 Ha IEUCTBUSA C
BEKTOPAMM, KOOPJUHATHBIN METO, IPUMEHEHUE BEKTOPOB I BBIYUCICHUS
BEJIMYMH YIVIOB U paccTOSIHUNA. O3HAKOMIJIEHHUE C JJ0KA3aTeIbCTBAMU TEOPEM
CTEPEOMETPUU O B3aMMHOM PACIIOJIOKEHHUH MIPSIMBIX U IIJIOCKOCTEH C
MCIIOJIb30BAHUEM BEKTOPOB
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YYEBHO-METOJNYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
PABOYEM ITPOIr'PAMMBI YYEBHOM TUCIHUIIIMHBI «<MATEMATHUKA»
B cocraB y4eOHO-METOAMYECKOTO U MaTEPUATBHO-TEXHUYECKOTO 00eCTIeUeHHUS
MPOrpaMMbl Y4eOHOM TUCIUTUTHHBI «MaTeMaTuKay BXOISAT:
® HarIsIHBIC TOCOOHS (KOMIUIEKTHI yU4eOHBIX Ta0JIHIl, TUIaKaThl: «OCHOBHBIC (DOPMYIIBI
TPUTOHOMETPUNY, «3HAUEHHS TPUTOHOMETpHUYECKIX QyHKIUN», «/luddepennuansHoe u
UHTETPATbHOE HCYHCIICHHUE)» TOPTPETHI BBIIAOIINXCS YUYCHBIX-MATEMAaTHKOB);
¢ uH(MOPMAIMOHHO-KOMMYHHUKATHBHBIE CPEJICTBA - KOMITBIOTEPHI;
® KOMIUJICKT TEXHUYECKOH TOKYMEHTAIlMH, B TOM YHCJIE MACIOpTa Ha CPEACTBAa 00yUEHUs], MHCTPYKIIUU
10 UX UCTOJIH30BAHUIO M TEXHUKE OE30MIaCHOCTH;
e OubmuoreyHbIN HOH]T
B Oubamoreunbit hoHI BXOIAT:
y4eOHUKH;
y4eOHO-METOJMUECKUE TIOCOOHS UI CTYACHTOB I10 MMPOBEACHUIO MPAKTUIECKUX
pabor;

y‘Ie6HO'MeTOI[I/ILICCKI/Ie IMOCcOoOHsI IO OpraHu3anuuu CaMOCTOSITEIbHOM pa6OTBI CTYACHTOB.
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NudpopmannonHoe odecnevyeHne 00y4eHust
[lepeyeHb OCHOBHOM M JOMOJIHUTEIBHOMN JTUTEPATypPhl, HEOOXOIUMOMN /JIs1 OCBOCHUS TUCIUILIIMHBI

OcHoBHas1 JIUuTEpaTypa:

1. bammmakoB. M. 1. Martemaruka: yueOHuk. M.: «Akanemus», 2014. 208 c.

2. bammmaxkos. M. 1. Marematuka: 3agaynuk: yueOHuk. M.: «Akagemus», 2014. 416 c.

3. bammmaxkos. M. 1. Maremaruka: COOpHHK 3a/1a4 MpodUILHON HAITPaBICHHOCTH: Y4eOHOe
rmocobue. M.: «Axagemus», 2014. 416 c.

JlonotHUTE/ILHAS JIUTEpPaTypa:
1. Namasa A.A. Maremaruka: yaeOHuk. M.: @OPYM, 2014. 544 c.

2. bammmakoB. M. 1. MaremaTuka: KHUTa 71 TIperogaBaTens: yueOHuk. M.: «Akanemusi»,2014. 224c.
3. bammakos. M. 1. Matemaruka: Yueouuk. M.: KHOPYC, 2016. 400c. (Toctymnto B DBC «BooK.ru»)

HNuTepHeT-pecypces:

OO0pasoBarenbHbI MaTeMaTHUecKui caiT http:// www.exponenta.ru
Moe o6pa3oBanue http://www.moeobrazovanie.ru

Enunas xomtekiust udpoBbix oOpa3oBatebHbIx pecypco http// school- collection.edu.ru
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AKTHBHbIE M1 HHTEPAKTUBHbIE GOPMBI IPOBeIeHUS 3aHATHI
no yuyeOHoi qnucuuniune I11.01 MaremaTuka

Tema 3ausaTuid

DopMbl POBECHUS 3AHATHH

Tema 1.Pa3Butie HOHATHSA O YHUCIIE

Pabora B ManbIx rpymnmnax
(mpuOIMKEHHBIC BBIYUCICHUS U
MOTPEUIHOCTh MpuOIMxKeHus. KoMruiekcHole
YHCiIa U ICHCTBYSI HAJl HUMH).

Tewma 2. Kopnau, crenenu u jorapudmsi

Marematuyeckuii TUKTAHT
[TpobnemHbIe cUTyaIuu

Tema 3.@yHKIMH, UX CBOICTBA U rPaUKH.

Pabora B ManbIx rpymnmnax
( co’keHME TapMOHUYECKUX KOJIeOaHMiA )
ITonroToBKa M 3aciyliMBaHue JOKJIAI0B

Tema 4.OCHOBBI TPUTOHOMETPUHU

MareMaTH4eCcKHi JUKTAaHT

Tema 5.YpaBHEHUS U HEPABEHCTBA

PaGora B MaybIxX Tpymnmax
(I'padmueckoe penieHne ypaBHEHUH U
HepaBeHCTB. VccienoBaHue ypaBHEHUH

Y HEPaBEHCTB C MapaMeTPOM)

Tema 6.Hauana MaTeMaTHuecKOro aHaIM3a

MareMaTHYECKUIl TUKTaHT
Pabora B ManbIx rpynnax
(ITonsTue muddepeHImana u ero MPUI0KCHHE)

Tewma 7. MHTErpall U €ro NpuMeHEHHE

Maremarnueckuii TUKTAHT
KBH

Tema 8. KoopauHaTel 1 BEKTOPHI

Tecr - sxcnpecc [IpoGneMHuble cutyanuu
PaGora B ManbIx rpynmnax
(BexTopHoe 3amaHMe NPSIMBIX U IMJIOCKOCTEN B
IPOCTPAHCTBE.

[TapannenpHoe NPOEKTUPOBAHHE)

Tema 9. TIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE

PaGora B ManbIx rpynmnax
(BexTopHoe 3amaHMe NPSAMBIX U IMJIOCKOCTEN B
MIPOCTPAHCTBE.

[TapannensHoe mnpoektupoBanue)llpocmoTp u
00CyXJIeHUEe MYJIbTUMEINA- TPE3CHTAIIH
(MHOTOTpaHHUKH)

Pa6ora B manbix rpynnax (IlpaBunsHeie u
MOJIyIIPABUIIbHBIE MHOTOTPAHHUKN)

Tema 10. MHOTOrpaHHMKH U KPYTJIbIE TENA

[TpocMoTp U 0OCYXKICHHE MYIbTHMEIHA-
npe3eHTarmu (MHOTOrpaHHHUKH )
Pa6ora B manbix rpynnax (IlpaBunsHbie u
MOJTYIIPAaBUIIbHBIE MHOTOTPAHHUKHU

Tema 11. KomOunaTopuka

Maremarnueckuii JUKTAHT

Tema 12. Dn1eMeHTBI TEOpPHUH BEPOATHOCTEN
Y MaT€MaTU4YeCKOU CTaTUCTUKHU.

PaGora B ManbIx rpynmnax
(Cxempl bepnynnu. Cpeanue 3HaueHUs
Y VX IPUMECHEHHUE B CTATHCTHKE)
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Onucanue mMKaJa OIICHUBAHUA

Nwmenu mecto rpyObie

BrinosiHeHBI Bce

3a7aHusl, B IIOJTHOM

HNuaukaropsl | HeynoBiieTBopuTEIb- | YI0BJIETBOPHTE/Ib-
Xopouio OTJINYHO
HO HO
YpoBeHb 3HaHUH B
. 00BéMme, YpoBeHb 3HaHUH B
YpoBeHb 3HAHUM MuHuMaBHO N
N COOTBETCTBYIOIIEM 00BEMme,
HIKE€ MUHUMAJIbHBIX JIOITyCTUMBIN
IMosHoTa N . nporpamme COOTBETCTBYIOIIEM
. tpeboBanuii. Umenn YpOBEHb 3HaHUH.
3HAHUH IIOATOTOBKH. IIporpaMme
MECTO IpyObIe JlonymieHo MHOro
Jonymeno MOATOTOBKHU, 0€3
OIIINOKHU. HEerpyObIX OIMHUOOK.
HECKOJIBKO OLINOOK.
HErpyOBIX OIMHUOOK.
IIponemoHcTpupOBa-
poat pHp [IponemoHcTpupoBa-
HbI BCE OCHOBHBIE
ITponemoncTpupoBa- Hbl BCE OCHOBHbBIE
yMeHHus. Perensl
HbI OCHOBHbIE YMEHUS, PELICHbI
[Ipu pemiennn BCE OCHOBHBIE
ymenus. Pemenst BCE OCHOBHBIE
CTaHJapTHBIX 3a/1a4 HE 3aJ1a4u ¢
TUIIOBBIE 33J]a4H C 3a/1a4u ¢
Haanyue IIPOJEMOHCTPUPOBAHBI HEerpyObIMH
. HETPYOBIMH OTJEJIbHBIMU
yMeHuii OCHOBHbBIE YMEHHUSI. oLIMOKaMHu.
omnOKaMu. HECYILIECTBEHHBIMU
Brinonnens! Bce
HEZ0YEeTaMHU,

BBIIIOJIHCHBI BCC

OLLIMOKH.
3aJlaHHs, HO HE B .
.. 00BEME, HO
IIOJIHOM OOBEME. 3aJaHUs B IIOJTHOM
HEKOTOPBIC C .
00BEMe
HELOYETAMH.
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[Iporpamma JUCIMILIHHEI COCTaBlIeHa B coOTBeTCTBHH ¢ Tpebosanuamu ®I'OC CIIO
1o crenuanbHocTy 13.02.03 DneKTpUYecKHe CTaHIMU, CETH U CUCTEMEL

ABTOp:! J
[Ipenonararens A oiiss A Canranckuiit M.M.
194/ (noonuce)

[Iporpamma paccMoTpera u ogo0peHa Ha 3acelaHiH ITHKIOBOM KOMHCCHH DIICKTPOTEXHUYECKHX,
TEIUTOTEXHUYECKHUX, MAaTEMATHIECKIX, €CTECTBEHHO-HAYYHBIX AACIUIUINH, QU3HYeCcKOH KynbTypsl i bIAC/]

iy A

«fh o » OL 201Y rona, npotokonx Ne %

[IpencenaTens MHKIOBOH KOMHCCHH - ,{/ Kyparnera ['.H.

(nodnucs)
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