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IosicHuTEIbHAA 3aNMCKA.
PaGouas mporpamma o011e00pa3oBaTeIbHOM YUeOHOH AUCIUIUIMHBI «MaTeMaTHKay
npegHa3HaueHa ais u3ydeHus mateMaTuku B npenenax [IIICC3 Ha 6a3ze ocHOBHOro 001IeT0
oOpa3oBaHws.

Pabouas mporpamma paspaborana Ha ocHoBe TpeOoBanuii ®I'OC cpemnero obmiero oOpa3oBaHus,
NPEIBSBISIEMBIX K CTPYKTYpE, COACPKAHUIO H pPe3ysbTaTam OCBOCHHS  Y4YCOHOW JUCIUILTHHBI
«MatemaTuka», B COOTBETCTBUM C PexkoMeHAaUMsAMU 10 OpPraHU3alUd IMOJYy4EHHUS CpeAHero oOuiero
o0Opa3oBaHMsl B TIIpeleiax OCBOCHHS O0Opa30BaTEeNbHBIX MPOTPaMM CPEAHEro  Mpo(hecCHOHAIBLHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOTO o00miero o0pa3oBaHus C YyuyeToM TpeOoBaHUI (enepanbHbIX
rOCYJIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB M TOIy4aeMOW MPOo(eccur WK CIEeNUATLHOCTH CPEIHETO
npodeccuoHanbHoro obpazoBanus ( mnuceMo JlemapramMeHTa TOCYAapCTBEHHOM NOJIUTHKM B cdepe
noAroToBku pabouunx kazapos u JIIIO Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

Coneprxanue mporpaMMbl «MaremMaTHKa» HaIlpaBlIeHO Ha JOCTH)KEHUE CIISTYIOIINX HeJIe:

eoOecriedeHre  COPMHPOBAHHOCTH TIPEACTABICHUH O COLMAIBHBIX, KYJIbTYPHBIX U
UCTOPHYECKUX (PAKTOPaX CTAHOBICHHS MAaTCMAaTUKH;

eobecriedeHre cHOPMUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMHUYECKOTO U

MaTeMaTHYECKOTO MBIIUICHUS;

e oOecrieueHue CPOPMHPOBAHHOCTH YMEHUH TMPUMEHSTH IMOJYYCHHbBIC 3HAHWS NPH PEIICHUU
pa3IMYHBIX 33]a4;

e o0OecrieueHne COPMHPOBAHHOCTH  TPEICTABICHUH O MaTeMaTHKe KaK  4YacTh
00IIeYeTOBEUECKON KYJIbTYPbI, YHUBEPCATBHOM SI3bIKE HAYKH, TTO3BOJISIONIEM ONKCHIBATH M M3ydaTh
peaibHbIE MPOLIECCHI U SIBIICHHUS.

B mporpammy BKJIIOUEHO cozep:kaHue, HallpaBlieHHOE Ha (JOPMUPOBAHHE Y CTYJICHTOB KOMIIETEHIIHH,
HeoOXomuMbIX Jutsi KadecTBeHHOTO ocBoeHusi II[ICC3 wa 6Ga3ze oCHOBHOro oOIIEero oOpa3oBaHUS C
MOJTYYSHHEM CPEIHET0 00IIEero 00pa3oBaHHsI.

Pabouas nporpamma o61eo0pa3oBaTebHON yUeOHOH AUCIUIIUHBI «MaTemMaTuka» BKJIIOYaeT B ceOs:
y4eOHBIIl MaTepHal, IOCJIEeJOBATEIbHOCTh €ro M3Y4YEHHUs, paclpelelieHHe Y4YeOHBIX YacoB, TEMAaTUKY
pedepaToB, BUABI CAMOCTOSTENFHBIX Pa0OT, YUYHTHIBAas CIEMU(PHUKY MPOTPpaMM MOJATOTOBKH OCBAHMBAEMOM

CIICHaJIbHOCTH.



OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCIUIIJIMHBI «<MATEMATHUKA»
Matemaruka siBisieTcs pyHIaMeHTaIbHON 0011e00pa30BaTeIbHON JUCIIUILTHHOM
CO CJIOXUBIIMMCS YCTOWYUBBIM COACPKAHHEM U OOIIMMH TPEOOBAHUSAMH K TTOJITOTOBKE
o0ydJaronmxcsi.
3T0 BBIpaXKAaeTCs B COICPKAHUK 00yUCHHSI, KOJIMIECTBE YaCOB, BBIIEISIEMbIX
Ha U3y4YeHUE OTICIBHBIX TEM MPOTPAMMBI, TTyOWHE UX OCBOCHUS CTYICHTaMH,
o0BeMe | XapaKTepe MPAKTUISCKUX 3aHATHI, BUJaX BHEAYIUTOPHON CaMOCTOS-
TEJIBHOU PabOThI CTYICHTOB.
OO61mue 1eny n3y4eHuss MaTeMaTHKU TPATUIIMOHHO PEaTH3yIOTCs B YEThIPEX
HATPABIICHUSAX
1)o0riee npecTaBiacHUE 00 HASIX U METOIaX MATEMATHKH;
2) MHTEJUICKTyalIbHOE Pa3BHUTHC,
3)oBiaieHre HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSIMU U YMEHUSIMH,
4)BocmuTaTeIbHOE BO3/ICHCTBHIE.
[Ipodunmzanus menelr MaTeMaTUueCKOro 00pa3oBaHus OTPaXKaeTCs Ha BEIOOpE
MPUOPUTETOB B OpraHU3aIMK y4eOHOH JesTebHOCTH o0yuatormmxcs. s
TEXHUUYECKOTO Mpoduiisi 00pazoBaHus BEIOOD 1eei cMelaeTcs B parMaTtu-
YECKOM HAIPaBJICHUHU, TIPEIyCMATPUBAIONIEM YCHUIICHHE U PACIIUPEHUE TIPU-
KJIQJHOTO XapaKTepa H3y4eHUs] MaTeMAaTHKH, TPEHUMYIIIECTBEHHON OpUCHTAIINN
Ha aJITOPUTMHUYECKUI CTUIIb TIO3HABATEIILHOW JCSTEITbHOCTH.
TakuMm oOpa3om, peanuzanus CoepKaHus yaeOHOU JUCIUILTUHBI OPUEHTUPYET
Ha TIPUOPUTETHYIO POJIb TIPOIECCYATBHBIX XaPaKTEPUCTUK YIeOHOM pabOThI, 3aBUCS-
IIUX OT MOJTyYCHHUS OIBITa HCITOIH30BAHMSI MATEMATHKH B COJICPIKATEITHHBIX H
po(hecCHOHATEHO 3HAYUMBIX CUTYAIUSAX 110 CPABHEHHIO ¢ (DOPMAITbHO-YPOBHEBBIMH PE3yIbTATUBHBIMU
XapaKTePUCTHKAMH O0yUCHHSI.
Copep:xanne yaeOHOM JUCIUILTHHBI pa3pab0TaHO B COOTBETCTBUH C OCHOBHBIMH COZECPKATEIbHBIMH
JTUHUSAMHU 00yUYEHUS MaTeMAaTHKE:
e anreOpandeckas JIMHUS, BKIIOYAIOIAasi CHCTEMATH3AIMIO CBEJICHHUH O YHCIIaX; U3YYCHUE HOBBIX U
00001IeHNE paHee N3YyUEHHBIX onepaluii (B03BeICHNE B
CTETIeHb, U3BIICYCHUE KOPHSI, JIOTapH(PMHUPOBAHUE, CHHYC, KOCHHYC, TAHTEHC,
KOTaHTEHC U 00paTHbIE K HUM); U3YYE€HHUE HOBBIX BHJIOB YHCIIOBBIX BBIPAXKEHUN U GOPMYIT;
COBEPIIICHCTBOBAHNE NIPAKTHYECKUX HABBIKOB U BBHIYUCITUTEIHLHOM
KYJIBTYPBI, paCIIMPEHUE W COBEPIICHCTBOBAHUE aIreOpandecKoro anmnapara, COpMHPOBAHHOTO B

OCHOBHOM MIKOJIC, U €TO IIPUMCHCHHUEC K PCIICHUIO MATCMATHUYCCKUX W TPUKIIAAHBIX 3a1a4;



® TECOpPETUKO-(PYHKINOHATBHAS JIMHHS, BKIFOUAIOIasi CHCTEMATH3ALHUIO U pacIiupe-
HHE CBeICHHH 0 (DyHKIMSIX, COBEPIICHCTBOBAHHUE IPaUUSCKUX YMECHUIT; 3HAKOM-
CTBO C OCHOBHBIMHU HJICSIMH U METOJIaMU MAaTEMaTHYECKOr0 aHaIIu3a B 00beMe,
MO3BOJISIOIIEM HCCIIeIOBATh AJIEMEHTApHbIE (PYHKIIMH U pelIaTh IpocTeime
reoOMETPpHUICCKHUC, (1)I/I3I/I‘-ICCKI/IG W APYTruc NpUKIaaHbIC 3aJa4n,
® JIMHUA ypaBHCHI/II\/’I N HCPABCHCTB, OCHOBAaHHAasA HAa ITOCTPOCHNHU U UCCIICAOBAHNN
MaTeMaTHYECKUX MOJIEIICH, IePECEKArOLIAsCS C aNreOpandecKoi 1 TeOPETHKO-
(YHKIMOHATBHOM JTMHUSMHU ¥ BKITIOYAIOIIAsi pa3BUTHE U COBEPIICHCTBOBAHNUE TEXHUKU
anreOpandecKux MpeoOdpa3oBaHMiA 1JIsl PEIICHUS] YPaBHEHUH, HEPABEHCTB
U cucteM; GopMUPOBAHUE CIIOCOOHOCTH CTPOUTH M UCCIIC0BATh MPOCTEHIIIIE MATEMATHICCKUE
MOJIENH MIPH PEIICHUH TPUKIIATHBIX 3314, 33/1a4 U3 CMEKHBIX
JTHMCIHILINH;
® reoMeTpHyecKas JIMHUS, BKIIOYAIOIIAs HATJISTHBIC TPECTABICHHS O MPOCTPAHCTBEHHBIX (PUTypax U
U3y4YCHUE UX CBOWCTB, (POPMHUPOBAHHE U Pa3-
BUTHE MPOCTPAHCTBEHHOTO BOOOPAKECHUS, Pa3BUTUE CIIOCOOOB r€OMETPHUYCCKUX U3MEPEHHI,
KOOPAWHATHOI'O U BEKTOPHOI'O METOAOB I pCIICHUA MaTEMaTH-
YECKHX U MPHUKJIAHBIX 33/1a4;
® CTOXAacTHYeCKas JHMHHS, OCHOBaHHAs HA Pa3BUTHU KOMOMHATOPHBIX YMEHHI,
NPEJICTABICHUI O BEPOSITHOCTHO-CTATHCTHYECKUX 3aKOHOMEPHOCTSIX OKpYXKa-
IOIIETO MHPA.
B TemaTHyeckux riaHax mporpaMMbl y4eOHbBIH MaTepHa IpeICTaBICH B (pOpMe UepeayoIerocs
pa3BepThIBAHUS OCHOBHBIX COJIEP)KATEIbHBIX JIMHUH (anredpanyeckoii, TeOpeTUKo-PyHKIIMOHATLHOH,
yYpaBHEHHUH U HEPABEHCTB, FTEOMETPUUYECCKOM, CTOXaCTUYECKOIT), YTO O3BOJISIET THOKO MCIIOJIB30BaTh UX
pacmnosoXeHHe U B3aUMOCBSI3b, COCTABIIAThH KaJCHIAPHBIH TUIaH, IO pa3HOMY Yepeaysl Y4eOHbIC TEMBI.
W3zyuenne o0mieoOpa3oBaTenbHON y4eOHOH TUCIUILTHHEI « MaTeMaTHKay 3aBepIIaeTcsl MO BeICHHEM
UTOTOB B (hOpME IK3aMeHa B paMKaxX MPOMEKYTOUHON aTTeCTAIlMU CTYJICHTOB B TpoIecce

ocBoenwus [TIICC3 ¢ momydeHneM cpeHero oomero oopa3oBaHusl.



MECTO YYEFHOM JUCHUIIJIMHBI B YYEBHOM ILVIAHE
VYyebOHas qucuuminHa « MaTemMaThKay sSBISETCS Y4eOHBIM MPEIMETOM 00s3aTeNbHOM MPEAMETHOM 001acTH
«Matemaruka u napopmatukay OI'OC cpennero obmero oopazoBaHusI.

B npodeccuonansHoi 00pa3zoBaTeIbHON OpraHU3alliy, PeaTU3yoIIeii 00pa3oBaTeIbHYIO IPOrpaMmMy
cpenHero obmiero oopazoBanus B mpenenax ocsoenus [IIICC3 Ha 6a3e ocHOBHOTO 0011ero 00pa3oBaHus,
yueOHas aucuuruinHa « MaTemaTukay
u3ydaercs B o0pazoBaTesbHOM I1HKiIe yueOHoro miuana [ITIICC3 Ha 6a3e 0CHOBHOTO
o01mero 00pa3oBaHus C OJYYCHHUEM CPEIHET0 00IIero 0Opa3oBaHHUs.

B yueOnbix mianax [IIICC3 yuyebnas qucuuminHa « MaTeMaTHKa BXOJUT B
cocTaB 001X 00111e00pa30BaTEIbHBIX YYEOHBIX JUCIUIUINH, (OPMUPYEMBIX U3
o0s3aTenbHBIX TpeaMeTHBIX obacTeit @I'OC cpennero oomero oopa3oBaHus, s

cnenuansHoctel CIIO cooTBeTcTBYIOMIEr0 nNpoduiis NpodheccuoHaaIbHOro 00pa30BaHuUs.

PE3YJbTATHI OCBOEHUSA YYEFHOM JUCIUILIIUHBI
OcBoeHnue cojepxanus y4eOHON AUCIUIUTHHBI «MaTemaTrukay 00ecTeunBaeT TOCTHKEHUE
CTYJEHTaMH CJICAYIOUIUX pe3yabmamos:

* AuunoCmHbBIX:

c(hOpPMHUPOBAHHOCTH MPEACTABICHUI O MAaTEMATHKE KaK YHUBEPCATLHOM SI3bIKE HAYKH,

CPEJIICTBE MOJICITMPOBAHHUS SIBJICHUN U TIPOIIECCOB, HJICSIX M METOJIaX MaTeMaTHKU;

- MOHMMAaHHE 3HAYUMOCTU MAaTEMAaTHKH JIJIsl HAYYHO-TEXHUUYECKOTO Mporpecca,
c(hOpMUPOBAHHOCTH OTHOIIIEHUH K MaTeMaTHKE KaK K YacTH 00IIeYeI0OBeueCKOn
KyJBTYPBI 4epe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHS MAaTEMATHUKH, YBOJIOIUEH
MaTeMaTHYCCKUX UJICH;

- pa3BUTHE JIOTHYECKOTO MBIIIUICHHUS, TIPOCTPAHCTBEHHOTO BOOOPAKCHHUS, aITOPUT-
MUYECKOU KyJIbTYpbl, KPHTUYHOCTH MBILUICHUS HA YPOBHE, HEOOXOIUMOM JIJIst
Oynyiei mpodecCuoHaNbHON AESITETbHOCTH, ISl IPOAOKEeHUs 00pa3oBaHUs U
caMo00pa3oBaHMs;

- OBJIJICHUE MATEMATHICCKUMU 3HAHUSIMHU ¥ YMEHUSIMU, HEOOXOIUMBIMH B
MOBCEIHEBHOM JKU3HHU, U1 OCBOCHUS CMEXHBIX €CTeCTBEHHO-HAYYHbIX JUCIHUILTHH
U TUCUUIUIHH MPOo(ecCHOHANBHOTO UK, JIs MOTydYeHus: 00pa3oBaHUs B 00JI1ACTSX,
He TpeOyomuX yriyOJIeHHONH MaTeMaTHIeCKOU MOATOTOBKH;

- TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO,

Ha MPOTSHKEHUU BCEH JKU3HH; CO3HATEIbHOE OTHOIICHHE K HEMTPEPHIBHOMY 00pa3o0-

BaHUIO KaK YCJIOBHUIO YCIIEIIHOM PO eCCUOHATBFHON 1 00IIIECTBEHHOM 1A TEIIbHOCTH;



- TOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSITEILHOMN TBOp‘leCKOP’I U OTBETCTBEHHOMU

ACATCIIbHOCTH,

- TOTOBHOCTH K KOJUIGKTHBHOH paboTe, COTPYIHUIECTBY CO CBEPCTHHKAMH B 00pa-

30BaTeNIbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-MCCIIeI0BATEILCKON, TPOCKTHOM U

APYrux BUJAaX ACATCIBHOCTH,

- OTHOIICHUC K HpO(l)eCCHOHaHBHOfI ACATCIIBHOCTH KaK BO3SMOXHOCTH Y4aCTHUA B

PEIICHUH JIMYHBIX, 06Hl€CTBeHHBIX, ToCyaJapCTBCHHBIX, 06IIICHaIII/IOHaJ'II)HBIX HpO6J’I€M;

MemanpeoMenHbIX:
YMEHHE CaMOCTOSATENIBHO ONPEAEIIATH LENIN U 3a1a4U U COCTABIIATH IIJIaHbI
JEeATEIBbHOCTH; CAMOCTOATENIBHO OCYLIECTBIATh, KOHTPOJIUPOBATh U KOPPEKTUPO-
BaTh JIEATEIbHOCTD; UCII0JIB30BAaTh BCE BO3MOKHBIE PECYPCHI ISl JOCTUKEHUS
MIOCTaBJICHHBIX 1IeJIed U peanu3aliy IJIaHOB JeSTeIbHOCTH; BHIOMPATh yCIIEIIHbIE
CTPaTEruy B Pa3jINYHbIX CUTYaLUAX;
yYMEHHE NPOTYKTUBHO O0IAThCs U B3aUMOJICHCTBOBATh B IIPOLIECCE COBMECTHOM
NeSITeIbHOCTH, YYUTHIBATh MO3UIMUU APYTHX YYACTHUKOB JIESATEIBLHOCTH, dPQeK-
TUBHO pa3pemiatb KOH(QIUKTHL;
BJIaJICHHE HaBbIKAMU I03HABATEJIbLHON, y4eOHO-UCCIIE10BaTEIbCKON U IPOEKTHOM
JIeSITeIbHOCTH, HaBBIKAMU pa3peleHus MpoodieM; ciocoOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIBHOMY ITOMCKY METOJIOB PEIICHMS IPAKTUYECKUX 3a]ad, IPUMEHE-
HUIO Pa3JINYHbIX METOJOB MO3HAHUS;
TOTOBHOCTb U CIIOCOOHOCTB K CAMOCTOATENIbHOM HH(POPMALlMOHHO-TI03HABATEIbHOMN
JeATEIbHOCTH, BKIII0Yasi yMEHUE OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHHUKAX
UH(POPMALIUHU, KPUTHYECKH OLIEHUBATH M HHTEPIIPETUPOBATH HH(POPMAIIHIO,
MOJIy4aeMY0 U3 Pa3INYHbIX HCTOYHHUKOB;
BJIa/ICHUE SI3BIKOBBIMM CPEACTBAMM: YMEHUE SICHO, IOTUYHO ¥ TOYHO U3JIararb
CBOIO TOYKY 3pPEHUS, UCIIOJIB30BATh aJCKBATHBIC 3BIKOBBIE CPEICTBA;
BJIaJICHHE HAaBBIKAMHU TIO3HABATENLHON pe(IEeKCHH KaK CO3HAHHS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTENBHBIX IPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHMM, TPaHUL]
CBOETO 3HaHUS U HE3HAHMS, HOBBIX II03HABATEIIbHBIX 337a4 U CPEICTB IS UX
JOCTUKECHUS,;
IEJICyCTPEMIICHHOCTD B TIOUCKAX U MPUHITUN PEIICHUH, COOOPa3UTENLHOCTD U
UHTYHLMS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MIPEICTABICHHH; CIOCOOHOCTh

BOCIIPUHUMATB KPACOTY U FApMOHUIO MUPA,



npeomemmuvix:

c(OpPMHPOBAHHOCTb MPEACTABICHUN O MAaTEMaTHKE KaK YaCTH MUPOBOU KyJIBTYPBI
U MECTE€ MaTEMaTHKU B COBPEMEHHOW LIUBUIIN3ALUH, CII0CO0aX OMUCAHUS SBJICHUIN
pPEAIbHOTO MHpPa HAa MATEMAaTUYECKOM SI3BIKE;
c(OpMHPOBAHHOCTD NPECTABICHUN O MAaTEMAaTHUECKUX MOHATUAX KaK BaKHEHIITNX
MaTE€MaTHYECKUX MOJEIIAX, IO3BOJISIONINX ONKUCHIBATH U U3Y4aTh Pa3HbIE IIPOLECCHI
U SIBJICHUS; IOHUMAaHNE BO3MOKHOCTH aKCMOMATHYECKOr0 MOCTPOECHUSI MaTEMAaTHU -
YECKUX TECOPHUIL;
BIIaJICHUE METOJAMM J10KA3aTEIbCTB U AJITOPUTMOB PELICHUS, YMEHUE UX IPUMEHSATD,
IIPOBOJIUTH JJOKA3aTEJIbHbIC PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;
BJIaJICHUE CTAaHJAAPTHBIMU IIPUEMAMH PEIICHUS PALIMOHAJIBHBIX U UPPALMOHAIIBHBIX,
[IOKa3aTeNIbHbIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUIM U HEPABEHCTB, UX
CUCTEM; HUCIIOJIb30BAHUE F'OTOBBIX KOMIIBIOTEPHBIX IPOIPAMM, B TOM YHCJIE IS
IIOMCKA ITyTH PELICHUs U WIUTIOCTPALUU PELICHUs YPAaBHEHU U HEPABEHCTB;
c(OpPMUPOBAHHOCTH MPECTABICHUN 00 OCHOBHBIX MOHATUSAX MATEMAaTHYECKOTO
aHaJIN3a U UX CBOMCTBAX, BIAaJICHUE YMEHUEM XapaKTEPU30BaTh IOBEICHHUE
(bYyHKIMH, UCTIOTB30BaHKE TIOJTYYESHHBIX 3HAHUHN JJIs1 ONIMCAHUS M aHAJIN3a
pealbHBIX 3aBUCUMOCTEM;
BJIaJICHUE OCHOBHBIMM IMOHATHSIMH O IJIOCKUX U MPOCTPAHCTBEHHBIX FEOMETPUUECKUX
¢urypax, uX OCHOBHBIX CBOMCTBaX; C(OPMHUPOBAHHOCTb YMEHHsI paclio3HaBaTh
reoMeTpruuecKre (GUrypsl Ha YepTekax, MOJEINISAX U B peaIlbHOM MUPE; IPUMEHEHHE
U3yUYEHHBIX CBOMCTB T€OMETPHUECKUX (QUTYD U POPMYIT ISl PELICHHUS
T€OMETPHUUYECKHUX 3a/1a4 U 33/1a4 C MPAKTUYECKUM COAECPKAHNUEM;
c(OpPMHPOBAHHOCTb NPEACTABICHUN O Ipoleccax U SIBICHUSIX, HMEIOLINX
BEPOSATHOCTHBINA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIIBHOM
MHpE, OCHOBHBIX MOHATHUAX 3JIEMEHTAPHOU TEOPUH BEPOATHOCTEN; YMEHUN
HaXOJWTh U OLICHUBATH BEPOSITHOCTH HACTYTUIEHUS! COOBITUN B IPOCTEHIINX
IIPAKTUYECKUX CUTyalUsIX U OCHOBHBIE XapaKTEPUCTUKH CIIy4alHbIX BEJIUYNH;
BJIaJICHUE HAaBBIKAMU UCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM

IIPU PEILICHUY 3ajay.



Coaepixanue yuyeOHOM JMCHUIIIHHBI
Beenenue.
MaremaTHKa B HayKe, TEXHUKE, SKOHOMUKE, HH)OPMAITMOHHBIX TEXHOJIOTUSIX U MPAKTHYECKOM
JesaTeNIbHOCTH. Llenn n 3anaun n3y4eHus MaTeMaTHKU IIPA OCBOCHUN
cnenuansHocten CIIO.
Aunreopa
PasButne nonsiTus o uncie
Ilenbie u panuoHanbHble yucia. JledcTBUTENbHbIE YUCa. [Ipubnudicénnvle 6bl4UCIeHUSL.
Komnnekcnuvie yucaa.
[Tpaktuyeckas padora Ne 1. Apupmernueckue neiictBus Haja unciaamu. Haxoxaenue
NpUOIMKEHHBIX 3HAYEHUH BEIMYUH U MOTPEIIHOCTEN BhIUUCICHHUH (aOCOMIOTHON U
OTHOCUTEJILHOM).
KopHu, crenenu u jjorapupmsi
Kopuu u crenenu. KopHu HaTypaJIbHOM CTENIEHU U3 YUCIIA U UX CBOMCTBA.
CreneHnu ¢ paloHaIbHBIMU NOKA3aTENSIMU, UX cBOMCTBA. CTENEHH ¢ JeHCTBUTEIbHBIMU [TOKA3aTEISIMHU.
Cesoticmea cmenenu ¢ 0elicmeumenbHblM NOKA3amesnem.
Jlorapugm. Jlorapugm unciaa. OcHoBHOE JIorapu(pMUIECKOE TOKIECTBO.
JlecsaTuaHble U HaTypanbHble Jorapudmel. [IpaBuna neiicTBuii ¢ morapupmamu.
[Iepexox kK HOBOMY OCHOBAHHIO.
IIpeoOpa3oBanue ajqredopandeckux BbipakeHuid. [I[peoOpazoBanue pallioOHAIBHBIX, HPPAIIMOHATBHBIX,
CTETIEHHBIX, IOKa3aTeIbHbIX U JorapupmMuueckux BoipaxkeHui. [Ipaktuueckas padora Ne 2. I[IpeobpazoBanue
BBIPAKEHUI, COiepKAILUX CTEIIECHU.
Pemenue nokazareabHbIX ypaBHEHUH.
[TpakTrueckas padota Ne3. HaxoxxaeHnue 3HaueHuii joraprudma 1mno nmporu3BOJIbHOMY
OCHOBAHHIO. BeIunclieHHEe AECATUUHBIX M HATYPaJIbHBIX JOrapu@moB. Pemenue norapupmuyeckux
YPaBHEHHHU.
OCHOBBI TPUTOHOMETPHUH
OcHoOBHBIC OHATHS
Panuannas mepa yriia. BpamarensHoe aBmkeHne. CHHyC, KOCUHYC, TAHT€HC M KOTAaHI'€HC YUCIIA.
OcHOBHbIE TPUTOHOMETPUYECKHUE TOXK/IeCTBA
®opmyisl npuBeaeHUs. CUHYC, KOCUHYC U TAHT'€HC CyMMBI M pa3HOCTH JIByX yIi10B. CUHYC U KOCHHYC
IBOWHOTrO yria. Popmynvt no106UHHO20 Yala.
IIpeoOpa3oBanus npocTeINX TPUTOHOMETPHYECKHX BbIPaKeHHUIA.
[TpeoOpazoBaHusi CyMMBI TPUTOHOMETPUYECKUX (PYHKLUH B IPOU3BECHUE U IPOU3BEICHHS

B CYMMY. BblpaofceHue mpucoHOMeEMpU4eCKuUx ¢yHK1/;uL7 uepes maHeerC NOJI06UHHO20 apcymenma.



Tpuronomerpnueckne ypaBHeHHs 1 HePaBeHCTBA
IIpocreiimme TpPUroHOMETPUUECKUE YpaBHEHUS. [[pocmetiuiue mpucoHomempuieckue HepaseHcmad.
Oo0paTHble TPpUTOHOMeTpUYecKHe GYHKIMM. APKCUHYC, APKKOCUHYC, APKMAH2EHC YUCIA.
[TpakTtuueckas padota No4. PerneHue TpUroHOMETPUUYECKUX YpaBHEHUH.
DYyHKIUH, X CBOICTBA U IPaPUKH

®yukuun. O61acTh ONpeeICHUS 1 MHOKECTBO 3HaUYCHUH; Tpaduk (pyHKINU, TOCTpOSHUE TPadUKOB
GyHKIUH, 3aJaHHBIX PA3JIMYHBIMU CIIOCOOAMH.

CpoiicTBa pyHKIIUM. MOHOTOHHOCTH, YETHOCTh, HEUETHOCTD, OTPAHUYEHHOCTD, IEPUOTUYHOCTb.
[TpoMexyTku Bo3pacTaHus U yObIBaHUS, HaUOOIbIIIEe U HAUMEHbBIIIEE 3HAYCHUS, TOUKH IKCTPEMyMa.
I'paduueckas uareprperanus. [Ipumeps! GyHKIIMOHATBHBIX 3aBUCUMOCTEH B PeaIbHBIX Mpoleccax u
ABJIEHUSAX. ApupmeTndeckue onepauuu Haja GyHKuusaMu. CinoxHas QyHKuus (komnosuuus). [lonamue o
HenpepvleHOCMU (YHKYUU.

Oopatusbie pynkuuu. Odracms onpedenenus u 001acmv 3Havenus oopamuou pyukyuu. I pagux

0bpamHotl yHKYuU.

CreneHHble, MOKa3aTeJbHbIE, JJorapupmMuuecKue
U TPUTOHOMeTpPUYecKue PyHKuMu.
OOpaTHbIe TPHTOHOMETPHYECKHE (PYHKIIHH.

Omnpenenenust yHKIIUN, ©X CBOMCTBA U rpaduKH.

[IpeobpaszoBanus rpaduxos. [lapannenbHblil mepeHOC, CAMMETPHUS OTHOCUTENHHO OCEil KOOPIUHAT U
CUMMETpPHSI OTHOCUTEIILHO Havasia KOOPJUHAT, CHMMETPHUS OTHOCUTEIIBHO MIPSIMOM Y = X, pacTSHKEHUE U
CXaTue BJOJb OCE KOOPIMHAT.

[TpakTrueckas padota Ne 5. [Tocrpoenue rpadukoB ¢pynkumii. MccnenoBanue GyHKIIUH.
KomOuHaTopuka, CTAaTUCTUKA M TEOPUS BEPOSITHOCTEH
JJIeMEeHThI KOMOMHATOPUKH

OCHOBHBIE TIOHATHS KOMOMHATOPUKH. 3a/1a4 HA MOJICUYET YMCIIa pa3MENICHHIA, IEPeCTaHOBOK, COYCTaHUH.
Pemenue 3amau na nepebop BapuantoB. ®opmyna 6mHOoMa HetoToHna. CBoMicTBa OMHOMUHATBHBIX
koadunmentos. Tpeyronapauk [lackans.

DJ1eMeHTBI TeOPUM BEPOSITHOCTEIH

CoObITHE, BEpOSITHOCTH COOBITHS, CIIOKEHHUE U YMHOKEHUE BEPOATHOCTEH. [lonsmue o He3asucumocmu
coovimuii. [luckpemuas cnyuaiinas éeluduna, 3aKkoH e€ pacnpeodenenus. Yucnosvie xapakmepucmuxu
OUCKpemHoUl caydaunou enudunsl. Ilonsamue o 3akoHe 601bUUX YUCe].

JIeMEHTBhI MATEeMATHYECKON CTATHCTUKH

[IpencraBnenne JaHHBIX (TAOIHUIIBI, TUATPAMMBIL, TPAPUKH), 2eHEPAlbHASL COBOKYRHOCMb, 8bl00PKA,

cpeonee apugmemuueckoe, meouana. [lonamue o 3a0auax mamemamuyecKol Cmamucmuku.

Pewenue npakmu4ecKkux 3a0a4 ¢ NPpUMEHREHUEM 6EPOSAMHOCNTHbIX Memooos.



YpaBHeHHsI M HEPABEHCTBA
YpaBHeHHUs M CHCTeMbI YPaBHEHUI. PaninoHanbHbIe, MPPALMOHAIBHBIE, I0KA3aTEIbHBIE U
TPUTOHOMETPUYECKHE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHoBHbIE NPUEMBI UX pelIeHUs (Pa310KEHNE Ha MHOKUTENH, BBEIEHUE HOBBIX HEU3BECTHBIX,
MOICTAaHOBKA, TpapuecKuii MeTox).

HepaBencrBa. PanmonanbHble, MppallMOHAIbHBIE, IOKA3ATEIbHBIE U MPULOHOMEMPUUECKUE
Hepagerncmea. OCHOBHBIE IPUEMBI U UX PEILICHUS.

Hcnosb3oBanue CBOMCTB M rpapuKkoB QyHKUMI NPU pellIeHUH YPAaBHEHHH M HepaBeHCTB. Meton
WHTEpBaJoB. M300pakeHne Ha KOOPAUMHATHOM TJIOCKOCTH MHOXKECTBA PEIICHUHN YpaBHEHUI M HEPABEHCTB C
JBYMsI [IEPEMEHHBIMU U UX CUCTEM.

Ilpuknaonsie 3a0auu.

[TpumMeHeHne MaTeMaTHYECKUX METOOB ISl PEIICHUS COACPIKATENbHBIX 3a/1a4 U3 PA3JIMYHbIX 00JIacTe
HayKH U NIPAKTHKU.

WNuTtepnperanus pe3yJipTrara, yuéT pealbHbIX OrpaHUYCHUI.

ITpakTuyeckas pabora Ne 6. Pemenue cucreM ypaBHEHUH.

Hayana maTeMaTH4eCKOro aHajim3a.

IMocaenoBarenbHocTU. CrIOCOOBI 3a/1aHUS ¥ CBOWCTBA YHCIOBBIX MOCEI0BATENIbHOCTEH. [lonamue o
npeoene nociedosamenvrocmu. Cyuecmeosanue npeoeid MOHOMOHHOU 02PAHUYEHHOUL
nocnedosamenvHocmu. CyMMUPOBaHHE MOCTIEIOBATEIbHOCTEH. beckoHeUHO yOBIBaIOIIasi TeOMETPHUYECKast
Iporpeccus u e€ cymma.

IIpousBoanas. [lonstre o npon3BoAHON QYHKINH, €€ TEOMETPUUECKUN U PU3NUECKUI CMBICI. Y paBHEHHE
KacarenbHOU K rpaduky ¢hyHKuuu. [Ipon3BoaHbIE CYMMBI, Pa3HOCTH, MPOU3BEEHUS, yacTHOTO. [Ipon3BogHbIE
OCHOBHBIX 3JIEMEHTapHbIX (yHKIMH. [IprMeHeHre Mpou3BOIHON K NCCIIE0OBAaHUIO (PYHKLUI U IOCTPOCHHE
rpadukoB. [Ipouzeoonvie 06pamuoll pyHKyuu u KOMRO3UYUL HYHKYUU.

[TpumMepb! HCTTOTB30BaHMS TTPOU3BOTHON TSI HAXOXKICHUS HAWTYYIIIETO PEIICHNS B TPUKIIAIHBIX 3a7adax.
Bropas npousBoHas, e€ reomeTpruueckuii U ¢puznueckui cmpica. HaxoxxaeHue ckopocTu Alist mpolecca,
3aJJaHHOTO (popMyJII0if U rpadurom.

IlepBooOpa3nas u unTerpaj. llpumeHenne onpeaenéHHOro HHTErpaia sl HaX0XKISHUS TJI0IIa I
KpuBoJIMHENHHOM Tpaneuuu. @opmyna Hetotona — Jleitbuuna. [lpumeps! npruMeHeHns nHTerpana B QUK u
TE€OMETPHH.

[Tpaktuyeckast pabora Ne7. MccrnenoBanue QpyHKIMH ¢ TOMOIIbIO MPOU3BOJHON. HaxoxkieHrne HaubobIiero,
HAaMMEHBIIETO 3HAYCHHUS M SKCTPEMATbHBIX 3HAYCHUH (DYHKITUH.

[TpakTrueckas padorta Ne§. MexaHHUeCKUN U T€OMETPUICCKUN CMBICIT IPOU3BOTHOM.



[TpakTuaeckas padora Ne9. [IpumeHeHre HHTErpaia K BEIYUCICHUIO (DH3MYECKUX BEIMYWH, IUIOMAICH U
00BEMOB.
I'eomeTpus
IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

B3anMHOe pacnionoxeHue IByX IpsIMbIX B ITpocTpaHcTBe. [lapamienbHOCTh IPsIMON U IIIIOCKOCTH.
[TapamnensHOCTS MIocKkocTel. [lepnenAuKyIIpHOCT NPAMOM U IIIOCKOCTH. [leprienaAuKyIIIp U HaKJIOHHAS.
Yroa Mexay NpsAMOM U IUIOCKOCTBIO. JIByrpaHHbIN yroj. YToJl MeK1y INIOCKOCTAMHU. [lepneHuKyasspHOCTh
JIBYX IIJIOCKOCTEH.

['eomeTrpuueckue npeodpazoBaHus IPOCTPAHCTBA: NAPAJUIEIbHBINA IEPEHOC, CUMMETPHS OTHOCUTEIHHO

IIJIOCKOCTH.

[TapannenbHoe nmpoekTHUpoBaHue. I1owads opmozonanvrou npoexkyuu. 1300paxxeHue npocTpaHCTBEHHbBIX

¢uryp.
MHororpaHHUKHU

Bepmmnsl, pébpa, rpaHu MHOTOrpanHuka. Pazeépmra. Muozocpanusie yenvl. Beinykivlie MHO202PAHHUKU
Teopema Diinepa.

[Tpusma. [Ipsimast u naxnonnas npusma. [pasuwibnas npusma. [Tapamnenenumnen. Kyo6.

[Inpamupa. IIpaBunbHas nupamuaa. Y ceuénnasa nupamuaa. Terpasap.

CummMeTpu B KyOe, B Mapajiesenumesie, B Ipu3Me U MupaMuse.

Ceuenue Ky0Oa, MPU3MbI U TUPAMUJIBI.

IIpencraBieHue o NpaBUIbHBIX MHOIOTPAHHUKAX (TE€Tpa3p, Ky0, OKTa’ap, 10AEKadIp U UKOCAIP).

TeJia ¥ MOBEPXHOCTH BpPalleHUsA

Hununanap u konyc. Yceu€HHbI konyc. OCHOBaHUE, BHICOTA, OOKOBas MOBEPXHOCTh, 00pa3yroIas,
pa3BépTka. OceBble CeUEeHUs U CeUEHUs, apaulebHble OCHOBAHHIO.

[ap u cdepa, ux ceuenus. KacarenbHas miockocTbio Kk chepe.

N3mepenusi B reoMeTpun

O065bEM 1 ero u3mepenue. arerpanbHas popmyna oobEMa.

®opmynsl 00bEMa KyOa, IPSIMOYTOJILHOTO Mapasieenune1a, Mpu3Mbl, TuauHapa. Gopmyisl 00bEMa
MUPaMHJIBI U KOHYca. QOpMYITBI IJIOMIAAN MOBEPXHOCTH WIHHIpA U KOoHyca. DopmyIel 00bEMa 11apa u
iomanu cepsl.

[Togo6ue Ten. OTHOIIEHUE TUTONAIEH TTOBEPXHOCTEH M 00BEMOB TTOIOOHBIX TEII.
[TpakTrueckas padorta Nel(. Beraucnenue miomanaei 1 00beMOB MHOTOIPAHHUKOB.

[Tpaktuyeckas padota Ne 11. Beruncienue minomaneit 1 00beMOB Tell BPALICHHUS.
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KoopanHatbl 4 BEeKTOPbI

[IpsimoyronpHas (IexkapToBa) CUCTEMa KOOPAWHAT B MPOCTpaHCTBE. DopMyIia pacCTOSTHUS MEXKIY TBYMS
TOYKaMH. Y paBHEHUSI cPepBl, nI0CKOCMU U NPAMOLL.

Bexkropsl. Monyns Bektopa. PaBeHCcTBO BeKTOpOB. C105K€HHE BEKTOPOB. ¥ MHOXKEHUE BEKTOPOB Ha YKCIIO.
PaznoxxeHnue BEKTOPOB 110 HAINPABICHUSAM. YTOJ] MEXAY ABYMs BeKkTopaMu. [Ipoekuus BEKTopa Ha OCh.
Koopaunats! BekTopa. CkansipHOe TpOou3BeIeHHE BEKTOPOB.

Hcnons3oBaHne KOOPAMHAT U BEKTOPOB MPU PEIICHUH MATEMATUYECKUX U MPUKIIAIHBIX 3a/1a4.

[TpakTuyeckas pabora Ne 12. [leiicTBus HaJl BEKTOPaMH, 33JaHHBIMUA CBOUMH KOOPJMHATAMHU.
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Tembl pedepaToB (10KJIAT0B), UHAUBUAYAJIBHBIX NPOEKTOB
HenpepsiBHble 1po6H.
ITpuMeHeHne CIOXKHBIX POLIEHTOB B JKOHOMUYECKUX pacueTax.
[TapaienpHOE IPOEKTUPOBAHUE.
Cpennue 3Ha4€HUSA U UX IIPUMEHEHUE B CTATUCTUKE.
BekTopHoe 3a1aHne NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE.
CrnosxeHue rapMOHUYECKUX KojebaHui. I'papuueckoe pelieHue ypaBHEHUM 1 HEPABEHCTB.
IIpaBunbpHBIE U OJTYNIPABUIBHBIE MHOTOIPAHHUKHU.
Konnueckue ceueHus U UX NPUMEHEHUE B TEXHUKE.
[Tonsatue nuddepenyana 1 ero NPUIOKEHHS.

Cxembl NOBTOPHBIX UCTIBITAHUN bepHyu.
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TemaTudyeckuii NJIaH y4eOHOM TUCIUTIHHBI

Oo0masn Bo B3aumoaeiicTBUM ¢ mpenoaaBartesieM,
TPYAOEMKOCTh qac
yueOHo
HaumeHoBaHuMe pa3ieioB U TeM
HATPY3KH Teopernyeckue IIpakTH4eckue
o0yuaroierocs, 3aHATHUS 3aHATHUSA
qac
BBenenune 2 2
Tema 1. Pa3zButue nonsitus o 10 8 2
qyucIie
Tema 2. KopHu, crenenu u o8 o4 4
Jgorapu@msl.
Tema 3. OCHOBBI TPUTOHOMETPHH. 32 30 2
Tema 4. OyHKIMHU, UX CBOHUCTBA U 18 16 2
rpaduKu.
Tema S. KomOunaropuka 12 12
Tema 6. YpaBHeHUS U 20 18 2
HEPAaBEHCTBA
Tema 7. Hauana 2 29 4
MaTEeMaTUYECKOro aHaJIn3a
Tema 8. Murterpan u ero 14 12 2
PUMEHEHUE
Tema 9. KoopauHaTel 1 BEKTOPBI 16 14 2
Tema 10. ITpsimble ¥ JIOCKOCTH B 20 20
POCTPAHCTBE
Temall. MHOrOrpaHHUKH U 26 22 4
KpYTJble Tena
Tema 12 DnemeHTh TeOpUU
BEPOSTHOCTEH M MaTEeMaTHIECKOM 13 13
CTaTUCTUKU
ITpomexyTOUHas aTTeCTaIHs 18
UTOI'O: 255 213 24

[TpomexxyTouHas aTTecTarus IpoBOIUTCS B (popMme IK3ameHa
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IIpakTHYecKkue 3aHATHA

Tema Homep u Tema npakTu4eckoit paboTsl KonnuectBo
4acoB
Tema 1. Pa3Butue Nel.Apudpmernueckue neiictBus Hax yncnamu. Haxoxenue
MOHSTHUS O YHCIIC . .
MPUOJIMKEHHBIX 3HAYECHUN BEJTUYHUH U MOTPEIIHOCTEN 2
BBIYUCIICHUH (aOCOIIOTHON U OTHOCUTEIIBHOM).
Tema 2. Kophu, No2.IIpeoOpa3oBaHre BEIpaXXCHHH, COAEPIKAIINX CTCIICHU.
CTEINEHU U . 2
Pemrenue nokaszaTenbHbIX ypaBHEHUI.
JIOTaprU(OMBI.
Tema 2. Kophu, Ne3.Haxoxaenne 3HaueHU toraprudma mo mpou3BoIbHOMY
CTENEeHU U
OCHOBaHMIO. BEIYHMCIICHNE IECATUYHBIX U HATyPATbHBIX
JorapuMsl.
norapudmos. Perenne gorapuMuueckux ypaBHEHHI. 2
Tema 3. OcHOBEI Ne4 . Pemienne TpUroHOMETpUUECKUX YPaBHEHUM. 2
TPUTOHOMETPHH.
Tema 4. ®yHkuuu, Ne5.IToctpoenue rpadukoB ¢pyHkuuii. MccnenoBanue GpyHKIuu. 2
HX CBOICTBA U
rpaduKu.
Tema 6. YpaBuenus, | No6.Pelienue cucrem ypaBHEHUI. 2
HEpPaBEHCTBA
Tema 7. Hauana No7.MccnenoBanne PyHKITUU C TIOMOIIBIO IPOU3BOTHOM.
MaTeMaTHU4eCKOro
Haxoxnenne HauboIbI11ero, HANMEHBIIIETO 3HAYCHUS U
aHaim3a 2
IKCTPEMANIbHBIX 3HAYCHHUH (DYHKITHH.
Tema 7. Hauana No8.MexaHn4eckuii 1 TeOMETPUYECKUN CMBICI MPOU3BOTHOM. 2
MaTeMaTHU4eCcKOoro
aHaJm3a
Tema 8. Unterpan u | Ne9.IlpuMeHeHne nHTErpana K BBIUUCICHUIO (PU3NIECKUX
€ro MpuMeHEeHUe .
BEJIMYUH, TUIOIIaeH 1 00bEMOB. 9
Temall.Muororp Nel0.Brruncnenue miomaneit 1 00beMOB MHOTOIPaHHHUKOB. 2
aQHHUKHU U KPYTJIbIe
Tena
Temall.Muororpana | Nell.Beraucnenue miomniaaei 1 00beMOB TeJl BpaIlleHUsI. 2
WKH U KPYTJIbIE TeIa
Tema 9. Koopaunater | Nol2.JleiicTBHs HaJ BEKTOpamMu, 3aIaHHBIMHA CBOMMU
U BEKTOPbI 2
KOOpJAMHATAMH.
UTOroO: 24
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XAPAKTEPUCTUKA OCHOBHbIX BUAOB YYEEHOM
AEATEABHOCTU CTYAEHTOB

Conep:xxanmne
00yueHust

XapaKTepl/ICTI/IKa OCHOBHBIX BUI0B 1€ATCJIbHOCTH CTYACHTOB

BBeaeHue

O3HaKOMIICHHE C POJIBIO MATEMATHKH B HayKe, TEXHUKE, JKOHOMHUKE,
MH(POPMAIIMOHHBIX TEXHOJIOTHAX M MPAKTUYECKON IEATEIIHOCTH.
O3HaKOMJICHHE C LEJISIMH U 3a/1a9aMH U3y4YCHUS] MaTeMaTHKH IIPU
ocBoernu npodeccuit CI1O u cneunansrocreit CI1O

AJITEBPA

Pa3BuTHe NOHATHS O
YMnciie

BrinonHenue apu@MeTnueckux IeiHCTBUI HAJl YUCIIaMu, COUeTasi yCTHbIE
1 TUCbMEHHbIE TIPUEMBI.

HaxoxxaeHne npuOImKeHHbIX 3HAUYCHUH BEIMYMH U TIOTPEIIHOCTEH
BBIYHUCIICHUH (aOCOIIOTHONW U OTHOCUTEIBLHON); CPABHEHHUE YHCIIOBBIX
BBIPAKCHUH.

Haxoxaenue ommook B mpeoOpa3oBaHUsIX U BEIYUCICHUAX (OTHOCUTCS KO
BCEM IyHKTaM IIPOrpamMMbl)

Kopnu, crenenn, jora-
pudmbl

O3HaKOMJIEHHE C IOHSITUEM KOPHsI N-il cTereHu, CBOMCTBaMU PauKaIOB U
[IpaBUIaMU CPaBHEHUsI KOPHEH.

DopMyJIMPOBAHUE ONIPEAEIICHUS KOPHS M CBOMCTB KOpHEW. Briunciienue u
CpPaBHEHUE KOPHEH, BBINIOJHEHNE TPUKUIKU 3HAYEHUS KOPHSI.
[IpeoOpa3oBaHye YHCIOBBIX U OYKBEHHBIX BBIPAKEHH, COJIEPIKALIIX
[PaIUKAIIbI.

BrinonHeHne pacyeToB 1o GopMyiaM, COIEpKalliM paguKabl, OCy-
IIECTBIIsIsI HEOOXOAUMBIE MTOJICTAHOBKY U Ipeodpa3oBanus. Onpenenenue
[PABHOCHUJIBHOCTH BBIP@KEHUH € paJiuKanamu. Pemenue uppannoHanbHbIX
YPaBHEHHH.

O3HaKOMJIEHHE C MIOHATHEM CTETEHH C IEHCTBUTEIIBHBIM ITOKA3aTEIEM.
HaxosxeHne 3HaueHuil CTeneH!, UCIIOIb3Ysl IPH He0OXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPEACTBA.

3anuceIBaHuE KOPHS N-I CTETIEHU B BUJIE CTENIEHU C IPOOHBIM IOKa-
3aTeseM U Ha000pOT.

DopMyJIMpOBAHUE CBOWCTB CTEIEHEN. BhIUnCIIEHHE CTENEHE C pa-
[IMOHAJIBHBIM [10KA3aTEJIEM, BBIIIOJHEHNE TPUKHUJIKU 3HAYEHUS CTEIICHH,
CpPaBHEHUE CTEIICHEN.

[Ipeo6pa3oBaHye YHCIOBBIX U OYKBEHHBIX BBIPAKEHUM, COJIEPKALIIX
CTEIICHU, IIPUMEHSS CBOMCTBA. PellleHne MoKa3aTeNbHbIX YPaBHEHU.
O3HaKOMIJIEHHE C IPUMEHEHHEM KOPHEW U CTEIIEHEW NPU BBIYHMCICHUH
CPEIHHUX, ACIICHUH OTPE3KA B «30JI0TOM CEUEHUM». Perienne npukiaaHbix
3a/1a4 Ha CJIOXKHBIE POLICHTBI

IIpeoOpasoBanue ajre-
OpanyecKux
BbIPasKeHU I

BrinonHenue npeoOpa3oBaHuil BEIpaKeHUH, MpUMeHEHUE opMyI,
CBSI3aHHBIX CO CBOMCTBAMH CTEIEHEH U JTorapruMoB.

Omnpenenenue 00JIACTH JOMYCTUMBIX 3HAYCHUHN JIOTapu(pMUIecKoro
BbIpaXeHUS. Perenue torapuMuIecKkux ypaBHEHHUI
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OCHOBBI TPUTOHOMETPUH

(OCHOBHBIE IIOHATHSI

M3y4eHne paiiaHHOIO METOAA U3MEPEHUS YIVIOB BPAILCHUS U UX CBA3M C
rpaaycHOi Mepoit. M300paxkeHne yrioB BpalleHusl Ha OKPY>KHOCTH,
COOTHECCHHE BEJIUYMHBI YIJIA C €70 PACIOJIOKEHUEM.

CoaepkaHue

00y4eHus XapaKkTepuCTHKA OCHOBHBIX BU0B JeSITeJIbHOCTH CTYICHTOB
DopMyIupoBaHUE ONPEAEICHUN TPUTOHOMETPUUECKUX QYHKIHUH JIIs YIJIOB
[MOBOPOTA U OCTPBIX YTJIOB MPSIMOYTOJIILHOTO TPEYTOJIbHUKA U 00BICHEHUE HX
B3aUMOCBS3U

OcHOBHBIE

TPUroHOMeTpuYeckHe [[[pyumMeHeHrne OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB JJIs1 BBIYMCICHUS

TOXK/AECTBA 3HAYCHUH TPUTOHOMETPUYECKUX (DYHKIMIA 10 OHOM M3 HUX

IIpeodpa3oBanus npo-
CTeHIINX
TPUTOHOMETPHYECKUX
BbIPasKeHU I

l3ydyeHne OCHOBHBIX (DOPMYJI TPUTOHOMETPUH: POPMYJIbI CIOKEHUS, YABOCHUS,
npeoOpa3oBaHusl CYMMBbI TPUTOHOMETPUUECKUX (PYHKIIUI B TPOU3BEACHUE U
ITPOU3BENICHUS B CyMMY U IIPUMEHEHUE NIPU BBIUYUCIICHUN 3HAYECHUS
TPUTOHOMETPUUECKOIO BBIPAXKEHUS M YIIPOILIEHHUS €TO.

(O3HaKOMJICHHME CO CBOWCTBAMU CUMMETPUHU TOYEK HA €IMHUYHON OKPYKHOCTHU U
pUMEHEHHE UX JJIsl BBIBOJIA ()OPMYJI IPUBEICHHS

IIpocreiiine TPUIOHO-
MeTpHYeCKHe ypaBHe-
HHUS U HEpaGeHcmea

Pemenue no ¢gopmysiaMm U TPUTOHOMETPUUECKOMY KPYTy IPOCTEHILINX
TPUTOHOMETPUYECKUX YPABHEHUIA.

[IpumeHeHne oOLUMX METO/IOB peLICHHs YpaBHEHHH (ITpUBeIeHUE K TUHEHHOMY,
KBa/IpaTHOMY, METO/1 Pa3JI0KEHUS HA MHOXKUTEIH, 3aMEHbI IEPEMEHHON) ITpU
[pELIEHUU TPUTOHOMETPUUECKUX YPABHEHUH. Y MEHUE OTMEYATh HA Kpyre
SHICHUS] TPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC,
APKKOCHHYC,
APKTAHI€HC YUCJIA

O3HaKOMJICHHE C IOHATHEM OOpPaTHBIX TPUTOHOMETPUUYECKUX (PYHKLUH.
M3y4yenue onpeaeieHuil apKCUHyca, apKKOCHHYCa, apKTaHI'€HCa YHCIa,
(hopMyIMpOBaHUE UX, U300pakeHUE Ha €IMHUYHON OKPY>KHOCTH, IPUMEHEHHUE
[IPU PELICHUN YPABHEHUMN

®YHKIINH, UX CBOMCTBA Y TPA®UKH

DyHKIUH.
Ilousitue o
HeNpPepPLIBHOCTH
byHkunu

O3HaKOMJIEHHE C IOHATHEM NEPEMEHHON, TPUMEPAMU 3aBUCUMOCTEN MEXTy
[EPEMEHHBIMM.

O3HaKOMJIEHHE C IOHATHEM TpaduKa, onpesiesieHne NPUHAIIEKHOCTH TOUKU
rpaduxy ¢pynkmum. Onpenenenue no popmyse MpocTeiiiei 3aBUCUMOCTH, BUa
ee rpaduka. Beipakenne mo hopmysie 0THON IEpEMEHHOM depes Ipyrue.
O3HakoMJIeHHE ¢ onpezeneHreM GyHKIMU, popMmynupoBanue ero. Haxoxnenue
00acTu onpesiesieHus: U 00J1acTu 3HaYeHUH PyHKIHUU

CBolicTBa (yHKIMH.
I'paduyeckass MHTEP-
nperauus. IIpumepsl
(pyHKIIHOHAJILHBIX 32-
BUCHMOCTEH B
peajIbHBIX Ipoueccax
U SIBJICHUSIX

O3HaKOMJIEHHE C TPUMepaMH (DYHKIIMOHAIBHBIX 3aBUCUMOCTEN B pealIbHBIX
Iporeccax U3 CMEXHBIX JUCIUIUIMH.

(O3HaKOMJIEHHE C JOKA3aTEIbHBIMU PacCyXACHUSIMH HEKOTOPBIX CBOMCTB
IMTMHEWHOMN M KBaIpaTUIHOW (PYHKITUH, IPOBEICHUE UCCIIEOBAHUS JTMHEHHOM,
KyCOYHO-JIMHEHHOM, ApOOHO-TMHEHHON 1 KBaJIpaTUYHOM (PyHKIHIA, mOocTpoeHHe
ux rpaduxos. [Toctpoenue u urenue rpadukos pynkuuid. Mccnenoanue
(yHKIHH.

CocTtaBiieHre BUA0B (PyHKINN 0 JTaHHOMY YCJIOBHIO, pEeIlIeHHE 3a/ad Ha
DKCTPEMYM.

BoinosHenue npeoOpa3oBanuii rpaduka GyHKIMH

OOpaTHBIE PYHKIINHA

V3ydenue nonamusa oopamuoi pynKyuu, orpeeieHue Buaa U nocmpoenue
epaghuxka oopamnou hynkyuu, Haxoxcoenue ee odaacmu onpeoesieHus u
oonacmu 3nauenuil. IIpumeneHne cCBOWCTB PYHKUUI MPU UCCIIETOBAHUT
YPaBHEHHH W pEICHUH 3a/1a4 Ha 3KcTpeMyM. O3HaKOMIICHUE C TIOHSATHEM
CJIOKHOW (DYyHKIIMU
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CTeneHHble, MOKa3a-
TeJbHbIE, JIOrapu(pMu-
YecKHe M TPUTrOHOMe-
TpudecKkue QyHKINM.
O0paTtHbIe
TPUTOHOMETPHYECKHE
byHKIMH

Brrarcnenue 3HaueHn GyHKIUH 110 3HAYSHUIO apryMmenTa. Onpeserenne
MOJIO’KEHUS TOUKH Ha TpaduKe Mo ee KOOpJAuHATaM U Ha00OpOT.
Vcrionb30BaHNEe CBOMCTB (DYHKIIHIA JUTSI CPABHCHHSI 3HAUCHUH CTCTICHEH U
morapugmoB.

[TocTpoeHne rpaMKOB CTENICHHBIX M JOTapUPMHUUECKUX (HyHKITHHA.

PerieHne nokazaTesbHbIX U JIOrapuPpMUUECKUX YPAaBHEHUN 1 HEPABEHCTB 110
M3BECTHBIM AJITOPUTMAM.

O3HaKOMJICHHE C MTOHATHEM HENPEPBIBHOM MEepUOANYECKON (PyHKLNY,
(hopMyIHpOBaHUE CBOMCTB CHHYCA M KOCHHYCA, TOCTPOCHHE UX TPapUKOB.
O3HaKOMJICHHE C IOHATHEM TapMOHHUYECKUX KOJIeOaHUH U TpUMEpaMu
rapMOHUYECKUX KOJeOaHMid JJIs1 ONMCAaHUS IPOIIECCOB B (PU3MKE U APYTHX
00J1aCTSAX 3HAHUSL.

O3HaKOMJICHHE C TIOHSATHEM Pa3phIBHOM MEPUOINYECKON (PYHKINH,
(bopMyIMpOBaHUE CBOMCTB TAHI'€HCA U KOTAHI'€HCA, IOCTPOEHUE UX IPa(UKOB.
[TpumeHeHne CBOWCTB (PYHKUIMH 7151 CPABHEHUS 3HAUEHUI TPUTOHOME-
TpUUYeCKUX (QYHKIMH, pelIeHUs] TPUTOHOMETPHUECKUX ypaBHeHUN. Tlocmpoenue,
epaghuxoe oopammuvix mpuzoHomempuueckux YyHKyuil u onpeoenenue no
epaguxam ux ceoiicme.

BrinonHenue npeobpa3zoBaHus rpaMKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

Tlocjie10BaTEILHOCTH

(O3HaKOMJIEHHE C IOHSATUEM YUCIIOBOM IIOCIE0BATEIBHOCTH, CIIOCO0aMU €€
3a/laHusl, BBIYUCICHUSIMU €€ YJICHOB.

O3naKkomaenue ¢ nonamuem npeoena nociedosamenvnocmu. O3HAKOMIEHUE
C BBIYUCIICHHEM CYMMBbI OECKOHEYHOI'0 YHCIOBOTO psifia Ha MpUMepe
BBEIYHCIICHUS CYMMBI O€CKOHEYHO YOBIBAIOIIIECH T€OMETPHUECKOMN MPOTPECCHH.
Pemenue 3a1a4y Ha IpuMeHeHHE (HOPMYIIBI CYMMbI 0ECKOHEYHO YOBIBAIOIIEH
rEOMETPUUYECKON MPOTPECCUU

IIpousBoaHas u ee
MpUMEHeHHe

O3HaKOMJICHHE C TIOHSATHEM TIPOU3BOTHOM.

W3ydenne u (GOpMyTHPOBAHHE €€ MEXAHUICCKOTO U TEOMETPHUECKOTO CMBICTIA,
M3yYeHUE aIrOPUTMAa BEIYUCIICHHSI TPOU3BOIHONM HA MPUMEPE BHIYHCIICHUS
MIHOBEHHOUM CKOPOCTH Y YTJIOBOTO KO3(PPUITEHTA KacaTeIbHOM.

CocraBJicHHE YPaBHECHHUS KacaTeIbHON B 00IIEM BHJIE.

'YcBoenwue npaBwit qudGepeHIIMPOBAHIS, TAOIUIIBI IPOU3BOTHBIX
DIIEMEHTAPHBIX (QYHKIIHMNA, TPUMEHEHUE T T PepeHIIMpOBaHus PYHKIIUH,
COCTaBJICHUS YPABHEHUS KacaTelbHOI.

3ydeHue TeopeM O CBSI3U CBOMCTB (DYHKITMH U TIPOU3BOIHOM, (hopMyIMpoBKa
uX.

[TpoBeeHne ¢ TOMOIIBIO IPOU3BOTHON UCCIIeTOBaHUS (DYHKIIMH, 3aJaHHON
(hopMyIIOii.

'Y CTaHOBIIEHUE CBS3HM CBOMCTB (DYHKIIMU M POU3BOIHOM 10 UX rpaduKam.
[TpuMeHeHHe TPOU3BOTHOM JUISI PEIICHUS 33]1a4 Ha HaX0XkKICHUE HAaNOOJIBIIETO,
HAaMMEHBIIIETO 3HAYCHHUs M Ha HAXOXKICHUE IKCTpeMyMa

IlepBooOpa3nas u
HHTErpaj

O3HaKOMJICHHE C MIOHATHEM MHTETpaia v MepBoOOpa3HOM.

V3y4yeHue npaBuiia BEIYUCICHHS TEpBOOOpa3HO U Teopembl HproToHa—

JleitOnuIIa.

Pemenue 3a1a4y Ha CBSI3b IEPBOOOPA3HOM U €€ MPOU3BOIHOM, BHIYMCICHUE
MepBOOOPA3HOM I JTaHHOW (DYHKITHH.

Pemenue 3a1ay Ha MPUMEHEHUE WHTETPaIa i BEIYUCTICHUS (PU3NIECKUX
BEJIUYMH U TLJIOIIAICH
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YPABHEHUA U HEPABEHCTBA

YpaBHeHMs U
CHCTEMBbI YPAaBHEHH
HepaBeHcTBa U cucre-
Mbl HEPABEHCTB C
IBYMSI llepeMEeHHbIMU

O3HaKOMJICHHE C POCTEHITUMH CBEACHUSMH O KOPHSIX alreOpanyecKux
YPAaBHEHUU, MOHATUSIMH MCCJIEOBAaHNS YPABHEHUN U CUCTEM yPaBHEHUH.
M3yueHne Teopuy paBHOCUILHOCTH YPAaBHEHMI U ee TpuMeHeHus. [loBropenue
3alyCy PELeHUs] CTAaHJapTHBIX ypaBHEHUH, MPUEMOB NpeoOpa3oBaHUs
YpaBHEHHUH AJIs CBEIEHMsI K CTAHJAPTHOMY YPaBHEHHIO.

Penrenne panmoHalbHbIX, HPPAMOHAIBHBIX, [I0KA3aTEIbHBIX U
TPUTOHOMETPUUECKHUX YPAaBHEHUI U CUCTEM.

M cronbs30BaHne CBOMCTB M rpadMKOB (DYHKIIUN JUIsl pEeIIeHUs ypaBHEHUH.
[loBTOpEHNE OCHOBHBIX IPUEMOB PELICHUS CUCTEM.

Pemenue ypaBHeHU ¢ IPUMEHEHUEM BCEX MPUEMOB (pa3sIoKeHUs Ha
MHOYHUTEJIH, BBEJICHUSI HOBBIX HEM3BECTHBIX, ITOJICTAHOBKH, TPaQHUECKOTO
METO/a).

Perienue cuctem ypaBHEHHI ¢ IPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.
O3HaKOMJIEHHE ¢ OOLIMMH BOIIPOCAMU PELICHUSI HEPABEHCTB U UCIOJIb30BaHUE
CBOWCTB M IpauKOB (PYHKIUII TP PEIICHMH HEPAaBEHCTB. Pelenue HepaBeHCTB
1 CCTEM HEPaBEHCTB C MPUMEHEHHEM Pa3IMYHbIX CIIOCOOO0B.

[IpumeHeHre MaTEMaTUUECKUX METOJIOB JUIsl PELICHUS COIEP KATEIbHBIX 3a1a4
13 pa3IMyuHbIX o0JacTel HAyKH U NMpakTuku. MIHTepnpeTupoBaHue pe3yibTaToB
C YYETOM PEAIbHBIX OrPAHUYEHUN

3JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTHKHA

(OCHOBHBIE IOHATHUS
KOMOUHATOPHKH

M3ydenue rnpaBuia KOMOMHATOPUKY M TPUMEHEHHE IPU PELICHUN
KOMOMHATOPHBIX 337a4.

O3HAKOMJICHHE C TIOHATHSIMH KOMOMHATOPUKH: pa3MEIICHUSIMHU, COUCTAHUIMH,
repecTaHoBKaMU U GopMyJiaMu JJist uX BerauciieHusi. OObsICHEHUE U
npuMeHeHue (HopMyII JUTsl BBIYUCICHUS pa3MeIeHN, TEPECTaHOBOK 1
COYETAaHMM IIPU PEILICHUH 3a1a4.

O3nakomieHre ¢ OuHoMoM HeroToHa 1 TpeyronbaukoMm [lackans. Pemenue
MPaKTUYECKUX 33/1a4 C UCIMOJIb30BAHUEM MOHSATUN U TPaBUI KOMOMHATOPUKHI

Perrenne KOMOMHATOPHBIX 3a]1a4 METOAOM Tepedopa U 1Mo MPaBHIy YMHOXKEHHUSI.

JJIeMEeHThI TEOPUH

I/I3yquHe KIIACCUYCCKOI0 OIIPCACIICHUA BEPOATHOCTH, CBOICTB BCPOATHOCTH,

BEPOSATHOCTEM TEOPEMBI O CyMME BEPOSITHOCTEM.
PaccMoTpeHue npuMepoB BEIYHUCIEHUS BEPOSTHOCTEN. Pemenne 3aqad Ha
BBIUHCIICHHE BEPOSITHOCTEMN COOBITUI
[pencrasienne (O3HaKOMJIEHHE C IIPEJICTABICHUEM YUCIIOBBIX JAHHBIX U UX XapaKTEPUCTUKAMHU.
JIAHHBIX (TA0MMIBL,  Perenne NPaKTHUECKUX 33124 HAa 00paGOTKy YHCIOBBIX JAHHBIX, BEIYUCICHUE
AHarpamMmmel, MX XapaKTEPUCTUK
rpaduxn)

I'EOMETPUA

IIpsimble ¥ MII0CKOCTH
B IIPOCTPAHCTBE

DopMyIMpOBKa U IPUBEACHUE A0KA3ATEIbCTB IPU3HAKOB B3aUMHOIO
[PACIIOJIOKEHUS IIPSAMBIX U IJIOCKOCTEH. PacriosHaBaHue Ha yepTekax U MOJAEIAX
[Pa3JIMYHBIX CIIy4acB B3aUMHOI'O PACIOJIOKEHUS NPSAMBIX U INIOCKOCTEH,
ApPryMEHTHPOBAHUE CBOUX CyXkIeHUN. DOopMyIMpOBaHUE ONPEIEICHUN,
MIPU3HAKOB U CBOWCTB NapaJUIEIbHBIX U MEPIEHAUKYJIIIPHBIX IIJIOCKOCTEN,
NIBYT'PAHHBIX U JIMHEHHBIX yTJIOB.

BbINOJTHEHUE TOCTPOEHUS YIVIOB MEXY NPSMBIMHU, IPSIMON U TUNIOCKOCTBIO,
MEKy IUNIOCKOCTSIMH 110 ONMCAHUIO U PACTIO3HABAHHUE UX HA MOJEIIAX.

[ IpMeHEeHNEe TPU3HAKOB U CBOWCTB PACIIONIOKEHHS MPSAMBIX U TUNIOCKOCTEN ITPU
PEIICHNN 3a1ay.

300pakeHre Ha pUCYHKaxX U KOHCTPYHUPOBaHHE Ha MOJEISX NepIEHANKYIISIPOB
Y HAKJIOHHBIX K IUIOCKOCTH, IPSIMBIX, apPAJJIENBbHBIX IUIOCKOCTEH, YTIIOB MEXKIY
NPsIMOI U INIOCKOCTBIO M 000CHOBAHHUE MTOCTPOSHMUSL.
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Perienue 3a1a4 Ha BBIYMCICHUE T€OMETPUUYECKUX BeIMYMH. OnuchIBaHuE
[PACCTOSIHUSL OT TOYKH 10 TUIOCKOCTH, OT MPSIMOH JI0 IJIOCKOCTH, MEKIY
TUIOCKOCTSIMH, MEKIY CKPEIMBAIOIIMMUCS MPSIMBIMH, MEKITY TPOU3BOIBHBIMU
(burypamu B mpOCTPaHCTBE.

DopMyIUPOBAHUE U TIOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHHUAX (TEOPEM
CYyIIIECTBOBaHMS, CBOMCTBA).

M300paskeHre Ha YepTekax U MOJIENIAX PACCTOSIHUSA U 0OOCHOBAaHUE CBOMX
cyxaeHui. OnpenencHue U BBIYUCICHUE PACCTOSIHUM B IPOCTPAHCTBE.
[Tpumenenue GopMys U TEOPEM TUTAHUMETPHH ISl PELICHHUs 3a1a4.
(O3HaKOMJICHHE C IOHATHEM NAapAJICIBHOTO IPOCKTUPOBAHUS U €T0
cBolicTBaMU. DopMyIuposanue meopemvl 0 NAOWAOU OPMOZOHATLHOLL
npoeKyuu MHO20y201bHUKA.

[TpumeHeHne Teopuu A1t 000CHOBAHUS TIOCTPOCHUIN M BEIYMCIICHUH.
ApPryMEHTUPOBaHUE CBOUX CYXKIECHUN O B3aMMHOM PACIIOIOKCHUH
POCTPAHCTBEHHBIX (pUTYp

MHoOrorpaHHuKH

Onucanue U XapaKTepUCTHKA Pa3JIUYHbIX BUJIOB MHOIOTPAHHUKOB,
[IEPEYUCIICHUE UX JJIEMEHTOB U CBOWCTB.

300pakeHre MHOTOTPaHHUKOB U BBIITOJHEHUE IOCTPOCHUS Ha U300pakeHUAX
1 MOJIEJISIX MHOTOTPaHHHUKOB.

BbrunciieHue JIMHENHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(HUTypaIusix, apryMEeHTUPOBAHHE CBOUX CY)KJICHHNA. XapaKTepUCTHKA U
1N300pakeHNe CeUEHUS, PA36EPMKU MHO202PAHHUKOE, BBIYUCIICHUE TUTOLaieH
ITOBEPXHOCTEH.

[TocTpoeHue npocTerimmux ceueHuit Kyoa, mpu3Msl, upamuasl. [Ipumenenue
(haKTOB M CBEIEHUH U3 IUIAHUMETPHUH.

O3HaKOMJICHHE C BUJIAaMU CUMMETPHIl B IPOCTPaHCTBE, (OPMYIUPOBAHUE
ONPEJIEICHUN U CBOMCTB. XapaKTEPUCTUKA CHUMMETPUH TEJ BPALLECHHUS U
MHOTOTPaHHHUKOB.

[IpuMeHeHne CBOMCTB CUMMETPHHM IIPHU PellleHnH 3a1ad. Vcnons3oBanue
MPUOOPETEHHBIX 3HAHUH JUIsl UCCIIEIOBAHUS U MOJICIIMPOBAHUS HECIIOXKHBIX
3a/1ad.

300pakeHre OCHOBHBIX MHOTOTPAHHUKOB U BBIITOJIHEHHE PUCYHKOB IO
[YCIIOBHSIM 3aJ1a4

Tes1a 1 moBepxHOCTH
BpallleHusl

O3HaKOMJICHHE C BUAAMU TeJl BpalleHus, (GOpMYJIHpPOBAaHUE UX ONPEACIICHUNA U
CBOMCTB.

DopMyJIMPOBAHUE TEOPEM O CEYEHHUH I1apa MIOCKOCThIO U IIIOCKOCTH,
KacaTeJIbHOU K cepe.

XapakTepucTUKa U H300pakeHUe TN BPAIlIEHUs, UX Pa3BEPTKU, CEUCHUSI.
Pemenue 3a1a4 Ha NOCTPOCHUE CEYEHUI, BBIYMCIICHHUE JIJIUH, PACCTOSIHUM,
yrioB, toiomaaei. [IpoBeaenue qoka3aTeNbHbIX PacCyKACHUN MPU PEIICHUN
3ajad.

[IpuMeHeHre CBOMCTB CUMMETPUM MPH PEILICHUH 3a]1a4 Ha TeJla BpallleHus,
KOMOHWHAIIMIO TEJI.

MN300pakeHne OCHOBHBIX KPYTJIBIX TEJ U BBITTOJTHEHUE PUCYHKA 110 YCIIOBUIO
3ajaun

H3mMepeHus B
reoMeTpUH

O3HaKOMJICHHE C MOHATUAMH IUIOIIAAN U 00beMa, aKCHOMaMU M CBOMCTBaMHU.
Pemenue 3a1a4 Ha BBIYMCIEHUE IUIOMIAEH MIOCKUX (PUTYP C IPUMEHEHUEM
COOTBETCTBYIOLIMX (OpMyJ U (PAaKTOB U3 IUTAHUMETPUH. M3yueHue Teopem o
BBIYHUCIICHUH 00bEMOB IPOCTPAHCTBEHHBIX TEJl, pELICHHE 3a/1a4 Ha IPUMEHEHNE
(bopMyn BeruKciIeHUs: 00beMoB. V3ydenue GpopmMyt s BBIYMCICHUS TUTOMaAen
[MOBEPXHOCTENH MHOTOTPAHHUKOB U TEJI BPAILICHUS.

O3HaKOMJICHHE C METOJIOM BBIUMCIICHUS MJIOLIAIU IOBEPXHOCTH ChEpBI.
Pemenue 3a1a4y Ha BBIYMCIIEHUE IIOMIAJIEH TOBEPXHOCTH MTPOCTPAHCTBEHHBIX

TCJI
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KoopauHaTHI M
BEKTOPbI

O3HaKOMJICHHE C TOHITHEM BCKTOpa. I/I3y‘leHI/IC HeKapTOBOﬁ CHCTCMbI
KOOpAUHAT B IPOCTPAHCTBE, MIOCTPOCHUC IO 3aJaHHBIM KOOPpANHATAM TOYCK U
HJIOCKOCTGIZ, HAaXO0XKACHUC KOOPAUHAT TOYCK.

Haxosxienne ypaBHEHUN OKPYKHOCTH, Chephl, TIIOCKOCTH. Brrancienue
[PACCTOSTHUN MEXIY TOYKAMH.

M3y4eHre CBOMCTB BEKTOPHBIX BEJIMYNH, IIPABUII PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IPABUII HAX0K/IEHUS KOOPAUHAT BEKTOPA B
[IPOCTPAHCTBE, IPABWII AEUCTBUN C BEKTOPAMH, 3aJaHHBIMUA KOOPAMHATAMH.
[IpuMeHeHre TeopUH NPU PELICHUH 3a1a4 Ha IEUCTBU C BEKTopamu. M3ydyenue
CKaJISIPHOTO IIPOU3BEEHUS BEKTOPOB, BEKTOPHOI'O YPaBHEHUS IPSMOM U
IJIOCKOCTH. [I[puMeHeHne TeOpuu Ipy peLIeHUH 3a/1a4 Ha JIEUCTBUSA C
BEKTOPAMH, KOOPJUHATHBIN METOJ, IPUMEHEHUE BEKTOPOB [UISl BBIYMCICHUS
BEJIMYUH YIJI0B U paccTosiHUI. O3HaAKOMIIEHHUE C 10KA3aTeIbCTBAMU TEOPEM
CTEPEOMETPUU O B3aMMHOM PACIIOJIOKECHHUH IIPSIMBIX U IIJIOCKOCTEH C
MCIIOJIb30BAHUEM BEKTOPOB
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YUYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE
PABOYEM ITPOIT'PAMMBI YUEBHOM JUCIUILINHBI «<MATEMATHUKA»
B cocraB yueOHO-METOAMYECKOTO U MaTEPUATBHO-TEXHUYECKOTO 00ECTICUCHHUS
porpaMMbl y4eOHOM TucuuIuinabl « MaTemaTuka) BXOISAT:
® HarIsAHBIC TOCOOUS (KOMIUIEKTHI y4eOHBIX TaOIuIl, riakaThl: « OCHOBHBIE ()OPMYJIBI
TPUTOHOMETPHIY, «3HAUCHUSI TPUTOHOMETpUYEeCKUX PpyHKIMi», « InddepenunanbHoe u
WHTETPAIbHOE UCUNCIICHHUE» MOPTPETHI BBIIAIOIINXCS YICHBIX-MAaTEMaTHKOB);
¢ uHPOPMALMOHHO-KOMMYHHUKATHBHBIE CPEJICTBA - KOMITBIOTEPHI;
® KOMIUIEKT TeXHHYECKON JOKYMEHTAIIMH, B TOM YHUCIIe TACIIOPTa Ha CPe/ICTBAa 00yUeHHUs, MHCTPYKIIUU
10 UX UCTOJIb30BAHUIO U TEXHUKE OE30I1aCHOCTH;
e OubnmoreyHsId HOHI
B 6ubnuoTeunslit poHa BXOIAT:
y4eOHUKY;
y4e0HO-METOINIECKHE TIOCOOUS TS CTYJICHTOB T10 TIPOBEICHHUIO MMPAKTHYECKUX
pabor;

y‘le6H0-MCTOI[I/ILIeCKI/Ie II0CO0us 110 opraHu3anuun CaMOCTOSTEIbHOMI pa60TLI CTYACHTOB.
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HNupopmannonHoe odbecnevyeHue 00y4eHust
[lepeueHb OCHOBHOM U AOIMOJIHUTENBHOM JINTEPATYPbI, HEOOXOAUMOM /1151 OCBOEHUS! IUCLUIIIMHBI

OcHoBHast MuTEpaTypa:

1. bammaxos. M. 1. Matemaruka: yueonuk. M.: «Akanemus», 2014. 208 c.

2. bammmaxos. M. 1. Marematuka: 3amauynuk: yueOHuK. M.: «Akanemusy», 2014. 416 c.

3. bammmaxkos. M. 1. Maremaruka: COOpHHK 3a71a4 MpodUILHON HANPABICHHOCTH: Y UeOHOe
nocobue. M.: «Axkagemus», 2014. 416 c.

JlonmoTHUTEeIbHAS JTUTEpaTypa:
1. Janasu A.A. Matemaruka: yuebnuk. M.: DOPYM, 2014. 544 c.

2. baimmakoB. M. 1. Matemaruka: KHUTa JJs Ipenogasareis: yaeOHuk. M.: «Axagemusi»n,2014. 224c.
3. bammmakos. M. 1. Maremaruka: Yueouuk. M.: KHOPVYC, 2016. 400c. ([ToctymHo B DBC «Book.ru»)

HNHuTepHer-pecypcesl:
OO6pa3oBaresbHbII MaTeMaTH4eckuii cait http:// www.exponenta.ru
Moe o6pazoBanue http://www.moeobrazovanie.ru

Enunas xomtexuust mudpoBbix oOpa3oBaTenbHbIX pecypcos http// school- collection.edu.ru
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Tema 1.Pa3zBurre HOHATHA O YUCIIE

Pabora B ManbIX rpymnmax
(mpuOIMKEHHBIC BEIYUCICHUS U
MOTPEUIHOCTh pubmxkenus. KoMruiekcHole
qyciia U ACUCTBUS HAJl HUMHU).

Tewma 2. KopHu, ctenenu u jorapu@msi

MaremaTnueckuii TUKTAHT
[TpobnemHbIe cUTyauu

Tema 3.®yHKIMH, UX CBOICTBA U rPpaUKH.

Pabora B ManbIX rpymnmax
( coskeHUEe TapMOHUYECKUX KOJIeOaHMIA)
[TonroToBKa M 3aciIyIIMBaHHUE JOKJIAI0B

Tema 4.OCHOBBI TPUTOHOMETPUU

MaremaTnueckuii TUKTAHT

Tema 5.YpaBHEHUS U HEPABCHCTBA

Pabora B ManbIX rpymnmax
(I'paduueckoe pemieHue ypaBHEHUN U
HepaBeHCTB. MccnenoBanue ypaBHeHUI

Y HEPaBEHCTB C MapaMeTPOM)

Tema 6.Hauana MateMaTHyeCcKOTro aHaIn3a

MaremMaTnuecKuil TUKTAaHT
Pabora B ManbIX rpymnmax
(ITonsatue nuddepenunana u ero NpUIOKEHUE)

Tema 7. HTETpan u ero NpuMeHeHNe

Marematnueckuii ITUKTAHT
KBH

Tema 8. KoopauHaThl U BEKTOPBI

Tect - sxcnpecc [IpoGemHble cuTyanuu
Pabora B ManbIx rpynmnax
(BexTopHoe 3amaHue MPSMBIX U ITIOCKOCTEH B
HPOCTPAHCTBE.

[TapayutenpHOE IPOSKTHPOBAHUE)

Tema 9. IIpsiMble U MIIOCKOCTH B MPOCTPAHCTBE

Pabora B ManbIx rpynmnax
(BexTopHoe 3agaHMe NPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

[TapannensHoe mnpoektupoBanue)lIpocmotp u
o0CyX/1eHre MyJIbTUMEINa- IPE3CHTAIluN
(MHOTOTpaHHHKN )

Pa6ora B Manbix rpynmnax (IIpaBuiibHbie 1
HOJIYIIPABUIIbHbIE MHOTOTPAHHUKN)

Tema 10. MHOrorpaHHMKY W KpyTJIble TN

[TpocMmoTp U 06CyXaeHHE MYTbTHMEHA-
npe3eHTanuu (MHOTOrPaHHUKH)
Pa6ora B Manbix rpynmnax (IIpaBuiibHbie 1
MOJTyIPaBUIILHBIE MHOTOTPAaHHUKHU

Tema 11. KomOuHaToprka

MarematTnuecknii TUKTAHT

Tema 12. DieMeHTHI TEOPUH BEPOSTHOCTEN
1 MaTeMaTHIECKOM CTAaTUCTHKH.

Pabota B ManbIx rpymnmax
(Cxembl bepnymiu. Cpennue 3HaueHUS

U UX IPUMEHEHHUE B CTATUCTUKE)
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OnucaHue mKaJjJa oeHNBaHUS

Nuauxatopsl | HeynoBiieTBopuTe/ib- | YI0BJIETBOPUTED-
XOpo1Io OTJIMYHO
HO HO
YpoBeHb 3HAHUH B
. 00BéMme, YpoBeHb 3HaHMI B
YpoBeHb 3HaHUM MuHrManeHO N
. COOTBETCTBYIOIIIEM o0BEMme,
HUKE MUHUMAJTbHBIX JIOTTY CTUMBIN
IMosHoTA " . nporpamme COOTBETCTBYIOILIEM
. TpeboBanuii. imenu YpOBEHb 3HAHUH.
3HAHUH MOJITOTOBKH. porpaMme
MECTO IrpyOble Jlony1ieHo MHOTO
Jomnymeno MOJATOTOBKH, 06€3
OIIMOKH. HErpyObIX OMIHMOOK.
HECKOJIBKO OIMOOK.
HErpyOBIX OIMHUOOK.
[IponemoHcTpupoBa-
p pHp IIponemoHcTpUpOBa-
HBI BCE OCHOBHBIE
[TponemoHCcTpHpOBa- HBI BCE OCHOBHBIE
yMeHUs. Peniensl
HBbI OCHOBHBIE YMEHHSI, PEIICHbI
[Ipu pemenuu BCE OCHOBHBIE
yMeHus. PereHsr BCE OCHOBHBIC
CTaH/JIAPTHBIX 33/1a4 HE 3aJ1a4M ¢
TUTIOBBIE 331a4U C 3a/1a4u ¢
Hamnuue MIPOJEMOHCTPUPOBAHBI HEerpyObIMU
. HerpyObIMU OT/ICTbHBIMU
YMeHUi OCHOBHBIE YMEHUS. OIIMOKaMHU.
OLIMOKaMHU. HECYIIECTBEHHBIMU
Nmenu mecto rpyObie BrinosineHs! Bce
BrimosnHeHBI Bee HEJ0YCTAMH,
OIIIMOKH. 3aJIaHUs, B IIOJTHOM
3a/laHusl, HO HE B . BBITIOJTHEHBI BCE
. 00BEMeE, HO
MIOJIHOM 00BEME. 3a/IaHMsl B TIOJTHOM
HEKOTOPBIE C N
o00bEMe
HEJ0YETaMH.




[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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