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Pabouas nporpamma paspaborana Ha ocHOBe DenepaabHOr0 TOCYAaPCTBEHHOTO
00pa30BaTeNbHOTO CTaHAApTa CPEeIHEro MpodeccHoHaNbHOI0 00pa30BaHUs MO CIEUHUATbHOCTH
19.02.10 Texnomorus nmpoaykiuu odmectBennoro nuranus ([Ipukas MunoOpHayku Poccun ot
22.04.2014 Ne 384 «OO0 ytBepkaeHun (eaepaabHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbLHOTO
CTaHmapTa cpeaHero mnpodeccuoHaAbHOTO oOpa3oBanmsi Mo crnemmanbHOocTH  19.02.10
TexHonorust mMpoAyKUKUK OOUIEeCTBEHHOro mUTaHus» (3apeructpupoBaHo B Muntocte Poccun
23.07.2014 N 33234) u B COOTBETCTBUHU:

- ¢ TpuMepHOHM mporpamMmoir obmeobpazoBatenbHOl  auctuiuimHEbl  OY]1.03
MaremaTtnka uis TpOQecCHOHANBHBIX 00pa30BaTENbHBIX OpraHU3alMi PEKOMEHIOBAHHOM
@OenepalibHBIM  TOCYAAPCTBEHHBIM ABTOHOMHBIM — yupekaeHuemM« @DenepalbHblii HWHCTUTYT
pasButHs oOpazoBaHusn» (PI'AY «DPHUPO») B KauecTBe MNPUMEPHOH MPOrpamMMbl IS
peanu3anid OCHOBHOW mpodeccuoHaibHOM oOpaszoBarenbHol mporpammbl CIIO Ha 0ase
OCHOBHOTO 0011ero oOpa3oBaHus ¢ TOJIydeHUEM cpeanero obmiero oopazosanus (IIpotokon No
3 ot 21 utons 2015 r., peructpanoHHblii HoMep pereH3uu 386 ot 23 uross 2015 1).

- ¢ llonoxenuem «O mopsake pa3pabOTKM U TPeOOBaHUSAX K COACPKAHUIO WU
opOopMIICHHIO pabOYuX MpOrpamMM YYeOHBIX IUCIUIUIMH, NPO(ecCHOHATbHBIX MOJIyJeH Ha
ocHope ®I'OC B  KkpaeBOM TOCYAapCTBEHHOM  OIO/DKETHOM  IPO(ecCHOHATBEHOM
o0Opa3oBaTenbHOM yupexJaeHuu «HOpUIbCKUIl TEXHUKYM TMPOMBIIUICHHBIX TEXHOJIOTUH U
CepBHUCaA», YTBEP)KIEHHBIM IPUKA30M JIuUpeKkTopa HopuIbCKOro TEXHMKyMa MPOMBIIUICHHBIX
TeXHOJIOrui 1 cepBuca ot 21 gexabpst 2018r. Ne01-11/297.

Opranusanus-paspaborank: ~ KPAEBOE ~ T'OCYJAPCTBEHHOE — BIO/UKETHOE
[ITPOOECCUOHAJIBHOE ~ OBPA3OBATEJIBHOE — YYPEX/JEHHUE  «HOPUJIbCKHU
TEXHUKYM IMPOMBIIIIEHHBIX TEXHOJIOI'M 1 CEPBUCA»



Conep:xkanue
1 ITacriopT nmporpamMmsbl y4eOHOM AUCUUIUIAHE .....
2 CtpyKTypa U cofepkaHnue y4eOHOU AUCIUTUINHBI

3 YcnoBus peanuzanuu yaeOHOW AUCIUTIINHEL . ...

4 KoHTpOJIb ¥ OLIEHKA PE3yJIbTaTOB OCBOCHUS YUCOHON MUCIMIUIAHBI ... o.vvvenveennsene. 32



L.IIACIIOPT PABOYEW IPOIPAMMbBI YUYEBHOW JUCIHUILINHBI
MATEMATHKA

1.1 O6aacTb npuMeHeHHs POrPaMMBblI

[Tporpamma y4eOHOW IMCIMILIMHBI SBISETCS YacThbI0 OCHOBHOW Mpo(decCHOHAIbHON
obOpasoBarenbHOl TporpaMmbl B cooTBeTcTBHM ¢ DPI'OC mo crnemmanbHoctn 19.02.10
TexHonorust NpoAyKUUU OOLIECTBEHHOI'O NMUTAHUs, BXOJALIEH B COCTaB YKPYIHEHHOMH IpYIIIbI
19.00.00 IIpombIiieHHAst SKOJIOTHS U OMOTEXHOJIOTHH.

1.2. MecTo y4yeOHOIl IMCHUIUVIMHBI B CTPYKType OCHOBHOW Npo¢ecCHOHATBLHOM
o0pa3oBaTe/IbHON MPOrPaMMbI: JUCLUIIIIMHA BXOAUT B 00pa30BaTEIbHBINA UK U OTHOCUTCS K
npoUIbHBIM 00111€00pa30BaTEIbHBIM JUCITUILIMHAM.

VYyeOnas aucuumimHa «MaTemaTuka» OTHOCUTCS K 001eo0pa3oBaTebHOMY LUKITY
porpaMMbl CpefHero oOmiero oOpa3oBaHMsl M HampaBieHa Ha (OPMUPOBAHUE CIEAYIOIIMX
001X KOMIIEeTEeHIIUIA:

OK 1. ITorumaTh CyIIHOCTh M COIMAIBHYIO 3HAYMMOCTh CBOEH Oymymiel mpodeccuw,
IIPOSIBJIATH K HEH YCTOMYMBBINA MHTEPEC.

OK 2. Opranu3oBbIiBaTh COOCTBEHHYIO J€ATEIbHOCTh, BBIOMPATh THIIOBBIE METOIbBI U
CHOCOOBI BHITTOJIHEHUSI TPO(ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh NX 3(P(PEKTUBHOCTH U Ka4EeCTBO.

OK 3. [Ipunumath perieHusi B CTaHJAPTHBIX U HECTaHAAPTHBIX CUTYaIUSX U HECTH 3a
HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBisTh MOUCK M UCIHOJb30BaHHE HWH(GOpMALUU, HEOOXOTUMOUM s
3¢ (HEKTHUBHOTO BBHITIOTHEHHS MPOPECCHOHATBHBIX 3a/1a4, MPOPECCHOHATHHOTO U JTMYHOCTHOTO
pa3BUTHSL.

OK 5. Ucnonb3oBarthb MH(POPMALMOHHO-KOMMYHUKAITUOHHBIC TEXHOJIOTHH B
npohecCuOHANBHOM NeSTEbHOCTH.

OK 6. Paborates B KOJIeKTHBE W B KOoMaHne, 3((eKTHuBHO 00mATHCS € KOJUIETaMH,
PYKOBOACTBOM, OTPEOUTEIISIMH.

OK 7. bpatp Ha ce0st OTBETCTBEHHOCTb 32 padOTy WIEHOB KOMaH/bl (IOJUMHEHHBIX ), 3a
pe3yNbTaT BHIIOJIHEHUS 3aJaHuil.

OK 8. CamOCTOATENIEHO OMpeneNaTh 3aJa4d MPOPECCHOHATHHOTO W JUYHOCTHOTO
pasBUTHs, 3aHUMATbCcd  caMOOOpa3OBaHMEM,  OCO3HAHHO  IJIAHUPOBATh  IOBBILICHHE
KBaJIM(DUKALIUH.

OK 9. OpueHTHpOBaThHCS B YCIOBUAX YAaCTOM CMEHBI TEXHOJOTHH B MpodeccHoHaNbHOM
JeSITEIbHOCTH.

1.3. Heau n 3aga4n y4eOHON THCHUILINHBI- TPEOOBAHUSA K Pe3yabTaTaM OCBOCHUS
AUCHMUIIMHBI:

OOm1ue ey U3y4yeHus MaTeMaTHKU Pealln3yroTCs B YEThIpEX HalpaBIECHUSX:

- obmiee npeacTaBiaeHue 00 UaEAX U METOJIaX MaTeMaTHKH,

- HMHTCIUICKTYaJIbHOC PAa3BUTHC,

- OBJIaJIeHHEe HEOOXOMMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;

- BOCIIUTATEILHOE BO3ICHCTBIE.

[Mpodunuzanusa 1neneid mareMaTudeckoro oOpa3oOBaHUs OTpakaeTcs Ha BBIOOpE
MPUOPUTETOB B OpraHU3alMl Y4eOHOW JesITeNbHOCTH oOydarommxcs. J[as TeXHHYecKoro,
COITMATbHO-9KOHOMUYECKOTO Tpoduie MpopecCHOHAIBHOTO 00pa3oBaHUsl BBIOOp Ienei
CMEIIAeTCsl B MPAarMaTHYECKOM HaIpaBJIEHUH, MPEAyCMATPUBAIOIIEM YCUJICHUE W PACIIUPEHUE
MPUKIATHOTO XapaKTepa W3yYeHHUs] MaTEeMaTHUKH, TPEUMYIIECTBEHHOW OpUEHTAllMd Ha
AITOPUTMUYECKUI  CTWIb  TO3HABATEIbHOW  NEATENBHOCTH. Jld  ryMaHWTapHOro H

€CTeCTBEHHOHAyYHOro mpodumiel mpodeccHoHanbHOro 00pa3oBaHus Ooliee XapaKTEPHBIM
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SBJISICTCS] YCHJICHHE OOIIEKYIbTYPHON COCTABJISIONMIECH YIeOHOW MUCIMIUIMHEBI C OPHEHTAIMEH Ha
BU3YaJIbHO-00Pa3HbII U JIOTHYECKUNA CTHIIN Y4eOHOH paboTHI.

W3yuenne MaTeMaTHKW Kak nOpouibHOW  oOmeoOpa3oBaTenbHOW — y4ueOHOM
JUCLHUIUIMHBL, YYWTHIBAIOLIEH crenn(uKy ocBamBaeMbIX cryaeHTamu creuuanbsHoctu CIIO,
oOecrnieunBaeTcs:

v' BBIOOPOM Pa3IMYHBIX MMOAXOAO0B K BBEICHUIO OCHOBHBIX MMOHSTHIA;

v' (opMUpOBaHMEM CUCTEMbI y4eOHBIX 3aJaHuii, oOecrneunBaromux 3>QQPEKTUBHOE
OCYIIIECTBIICHUE BHIOPAHHBIX LIEIEBBIX YCTAHOBOK;

v\ o0oraiieHueM CIEKTpa CTUIEH y4eOHOM NeATENLHOCTH 3a CUET COTJIACOBAHMS C
BEAYIIMMHU JIeATEIbHOCTHBIMHU XapaKTePUCTUKAaMH BEIOpaHHOH npodeccuu, CrennanbHOCTH.

[TpoduibHas cocTaBisomas OTPaXXaeTcsi B TPEOOBAHMUIX K MOATOTOBKE 00yYarOIIUXCS
B YaCTH:

v\ oOmeil CHCTEMbl 3HAHWI:  COJEPKATENbHBIE TMPHUMEPHI  HCIIOIB30BAHUS
MaTeMaTHUYECKUX HJIeH U METO0B B MPO(hecCHOHANIbHOM 1eATeNbHOCTH;

v’ yMeHHWil: paszaMyMe B YpPOBHE TPeOOBAHMH K CIIOKHOCTH IPUMEHSEMBIX
AITOPUTMOB;

v\ NpPaKTHYEeCKOrO  HCIIOJb30BAHUS  NPUOOPETCHHBIX  3HAHMHA WM YMEHHIA:
UH/IMBUIYAIbHOTO y4eOHOTO OMBITa B TOCTPOCHHWU MAaTEMAaTUYECKUX MOJIENEH, BBITIOTHEHUU
HCCJIEIOBATEIbCKUX MPOEKTOB.

Takum oOpazoM, peanu3anus COACp)KaHUA y4eOHOM IUCHUIUIMHBI OPUEHTHPYET Ha
IPUOPUTETHYIO POJIb TPOLECCYAIBHBIX XapaKTEePUCTHK y4eOHOW paboThl, 3aBUCSIIAX OT
npoduns npodeccHoHaIbHOr0 00pa30BaHus, MOTYYSHHs! OMBbITa UCIOJIBb30BaHUS MAaTEMAaTHKU B
COJIEpKaTENbHBIX U MPOGECCHOHATBHO 3HAYMMBIX CHUTYalMsIX MO CPaBHEHHUIO ¢ (OopMajibHO-
YPOBHEBBIMH PE3YJIbTATUBHBIMH XapaKTEPUCTUKAMU O0yUEHUSI.

Copepxanne y4yeOHOW IUCHUIUIMHBI pa3pabOTaHO B COOTBETCTBUHM C OCHOBHBIMH
COJIepKaTeNbHBIMU JIMHUAMU 00yUeHUsI MaTeMaTHKeE:

v’ anzebpauueckas uHUA, BKIIOYAIONAs CHCTEMATH3AIMIO CBEICHHHA O YHCIIAX;
U3Y4YEHHE HOBBIX U 00O0OIIeHHE paHee W3Y4YEHHBIX onepanuil (BO3BEIEHUE B CTEIEHb,
U3BJIeUEHNE KOpHS, JIorapu(MUpOBaHHUE, CHHYC, KOCHHYC, TAHT'€HC, KOTAaHT€HC M OOpaTHbIE K
HUM); H3y4CHHE HOBBIX BHJOB YHWCIIOBBIX BBIPQXEHUH W (QOPMYI; COBEPIICHCTBOBAHHE
NPAaKTUYECKUX HABBIKOB M BBIYMCIUTEIBHOW KYJIBTYpbI, PACIIMPEHUE U COBEPLICHCTBOBaHME
anreOpanyecKkoro ammaparta, c(OpMHUPOBAaHHOIO B OCHOBHOM IIKOJIE, M €ro HpPHUMEHEHHE K
PELICHUIO MaTeMAaTHYECKUX U IPUKJIIAIHBIX 3a/1a4;

v’ meopemuxo-(pyHKYUOHAIbHAA JUHUA, BKIIOYAIONIAs CHCTEMATU3AlUI0 U
pacmpeHue cBeIeH! 0 PYHKIUAX, COBEpPIICHCTBOBaHNE TpadUIeCKUX YMEHHI; 3HAKOMCTBO C
OCHOBHBIMH HJIESIMH W METOJaMH MaTeMaTHYecKOro aHaimu3a B 00BeMe, IO3BOJISIONIEM
UCCIIEIOBATh dJIEMEHTAapHbIE (PYHKIIMU M PemaTh MPOCTEUIINE TeOMETpHUYeCcKie, (PU3nIecKue 1
JpyTUe MPUKIATHBIE 3a/1a4H;

v\ JluHusA ypasHeHuil u HepageHcme, OCHOBAHHAS HA MOCTPOCHHUH U MCCIICIOBAHMN
MaTeMaTHYECKUX MOJIEJIeH, IepeceKaromascs ¢ anredpandeckoi 1 TeopeTHKO-(PyHKIIMOHAIBHOM
JUHUASMU M BKJIIOYAIOIAs pa3BUTHE M COBEPIICHCTBOBAHME TEXHMKH airedpanyecKux
npeoOpa3oBaHuil 1S pelIeHUs] ypaBHEHUI, HEPABEHCTB U CUCTEM; (OPMUPOBAHUE CIIOCOOHOCTH
CTPOHUTh W HCCIIEIOBATh MPOCTEHIINE MaTeMaTHYECKHE MOJEIH TMPH PEHICHHH TPUKIAIHBIX
3aj1a4, 3a/1a4 U3 CMEKHBIX M CICIIHATbHBIX JACIUILINH,



v’ 2eomempuueckana JAuUHUA, BKIOYAONIAS  HALSJHBIE [PEACTABICHHUS O
MPOCTPAHCTBEHHBIX (urypax © H3y4yeHHE UX CBOWCTB, (OPMUPOBAHME U Pa3BHUTHE
IPOCTPAHCTBEHHOTO  BOOOPaKEHMs, pA3BUTHE CIOCOOOB TEOMETPHUYECKHX HM3MEPEHHIA,
KOOPJMHATHOTOM BEKTOPHOTO METOOB ISl PEIICHUS MAaTEMAaTHUECKUX M MMPUKJIAIHBIX 33124,

v’ cmoxacmuueckas MUHUA, OCHOBaHHAsS Ha Pa3sBUTHU KOMOWHATOPHBIX YMCHHUIA,
NPEJCTAaBICHUNA O BEPOSTHOCTHO-CTATHCTUYECKUX 3aKOHOMEPHOCTSAX OKPYIXKAIOIIEro MHPA.
Paznensr (TeMbl), BKIFOUYECHHBIE B COJCPKAaHHE YUeOHOW IUCIMILIMHBI, SIBISIOTCS OOIIMMH JUTS
Bcex mnpoduiel npodeccCHoHaATbHOr0 00pa30BaHUs U MPHU BCeX 00beMax y4eOHOro BpeMEHU
HE3aBUCHMO OT TOTO, SsIBIsieTCs JM ydeOHas paucuuiuinHa «Martematuka» 0a30BOM WM
PO HILHOM.

PE3YJIbTATBI OCBOEHHUS YYEBHOM TUCIUTIJIAHBI

OcBoeHue coaep)aHus ydyeOHOW JUCHUIUIMHBI «MaremaThka» oOecreunBaeT
JTOCTHKEHHUE CTYJIEHTAMU CIICYIOIIUX Pe3yJIbTaTOB:

* IUYHOCHHbBIX:

— c(OpPMHUPOBAHHOCTh MPEJCTABICHUI O MaTeMaTUKe KaK YHHBEPCATbHOM S3bIKE
HAYyKH, CPEJICTBE MOJICTMPOBAHUS SIBJICHHUM U MIPOIIECCOB, UACIX U METOJaX MaTEMAaTHKU;

— IIOHMMAaHHE€ 3HAYMMOCTHM MaTE€MaTHKU JJIsi HAay4YHO-TEXHHYECKOro Iporpecca,
c(OPMHPOBAHHOCTh OTHOIIEHHUS K MaTeMaTHKE KaK K YacTH OOIIEYeIOBEYEeCKOH KYyIbTYpHI
4yepe3 3HAKOMCTBO C UCTOPUEN pa3BUTHUSI MATEMATUKH, IBOTIOLIMEN MATEMaTUYECKUX HJICH;

—  pa3BUTUE  JIOTUYECKOTO  MBIIUICHUS,, [POCTPAHCTBEHHOIO  BOOOpa)XKEeHMs,
AITOPUTMUYECKON KYJIbTYpPbI, KPHTUYHOCTH MBIIUICHHUS HAa YPOBHE, HEOOXOIUMOM sl OyAyIIei
npodecCuoHaNBHOM NesTeNbHOCTH, JUIS IPOJOJIKEHHSI 00pa3oBaHus U caMo00pa30oBaHMUs;

— OBJIAJICHUE MATEMaTUYECKUMHU 3HAHUSMU H YMEHHSIMH, HEOOXOJWMBIMH B
MOBCEIHEBHON JKU3HHU, Ui OCBOEHHUS CMEXHBIX E€CTECTBEHHO-HAYYHBIX TUCIUIUIMH U
TUCIUIUIMH  TPOo(ecCHOHANBbHOTO IMKJIA, Ui ToilydeHHs oOpa3oBaHusi B 00JacTAX,HE
TpeOyIoMMX yriIyOJIeHHOM MaTeMaTH4eCKON OArOTOBKH;

— TOTOBHOCTh U CIOCOOHOCTH K 0OOpa3OBaHHIO, B TOM YHCJIE CaMOOOpa30BaHMIO, Ha
INPOTSKEHUM BCEW KHU3HU; CO3HATEIbHOE OTHOIIEHHWE K HENpPEephIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICIIIHON TPO(EeCCHOHATIEHON U 00IIIECTBEHHON JIeATETLHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTb K CaMOCTOSITEIbHOM TBOPUYECKOW M OTBETCTBEHHOMU
JIeATEIbHOCTH;

— TOTOBHOCTb K KOJUIEKTUBHOW paloTe, COTPYIHHYECTBY CO CBEPCTHUKAMU B
o0pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOH, yueOHO-HCCIe10BaTeNbCKOM, MPOEKTHOW U APYTHX
BUJIAX J€SATENIbHOCTH;

— OTHOILIEHHE K NpOo(ecCHOHATBHON NeATENbHOCTH KaK BO3MOXKHOCTH Y4YacTUsl B
PELIeHNH JIUYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIEHAIMOHAIBHBIX TPOOIIEM;

* MemanpeomMemHuvix:

— YMEHHE CaMOCTOSITEIbHO ONPENENATh LENHU ACSITEIbHOCTH U COCTABJIATH IUIAHBI
JESATEIIBHOCTH;  CaMOCTOSITENIbBHO  OCYLLECTBIIATb, KOHTPOJIMPOBaTb U  KOPPEKTUPOBATH
JESATENIBHOCTD; MCIIOIb30BaTh BCE BO3MOYKHBIE PECYPCHI AJIs JOCTUKEHMSI TIOCTABJICHHBIX LENen
U peayun3aluy MIaHOB JeATEIbHOCTH; BEIOUPATH YCIEUIHBIE CTPATETHH B PA3IUYHBIX CUTYaIUSX;

— yMEHHE MNPOAYKTUBHO OOLIaThCS M B3aMMOJEWCTBOBaTh B IPOLIECCE COBMECTHOI
NEeSTENIbHOCTH, YYUTHIBaTh TMO3ULMU JIPYITMX YYaCTHHUKOB JEATEIbHOCTH, 3((HEKTHUBHO
paspeniaTh KOH()IUKTHI,



— BJIQJICHUEC HaBBIKAMH IT03HABATEIHHOM, YYECOHO-MCCIICIOBATEIHCKON U TPOSKTHOU
NESTEIbHOCTH, HaBBIKAMU  pa3pelieHuss mpoOjeM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOMCKY METOJOB PEIICHUs MPAKTUYECKUX 3aJ]1ad, MPUMEHEHUIO Pa3InYHBIX
METOHO0B ITO3HAHUS;

— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSTEIhHOW WH(OPMAIMOHHO-TTO3HABATEILHOMN
JeATEeILHOCTH, BKJIIOYAs YMEHHE OPHEHTHUPOBATHCS B PA3JIMUHBIX HMCTOYHHMKAX HH(POPMAIIHH,
KPUTUYECKH OIIEHWBATh W HWHTEPIPETHPOBATh HH(POPMAIUIO, IMOTYyYaeMYI0 M3 Pa3IUYHBIX
HCTOYHUKOB;

— BJIAJICHUE S3BIKOBBIMHU CPEJICTBAMH: YMEHHE SICHO, JIOTUYHO M TOYHO HM3J1aratb CBOIO
TOYKY 3PEHUSI, UCII0JIb30BaTh a/IEKBATHBIC SI3bIKOBBIC CPE/ICTBA;

— BJIAJICHUEC HaBBIKAMH I[TO3HABATEIILHON pEeQIIEKCHH KaK OCO3HAHUS COBEPIIACMbBIX
JIEMCTBUM M MBICIUTEIbHBIX MPOIECCOB, X PE3yJIbTATOB U OCHOBAHUM, TPAHUI] CBOETO 3HAHUS U
HE3HaHMs, HOBBIX NTO3HABATEIbHBIX 33/1a4 U CPEJICTB JIJIsl UX JIOCTUKEHUS;

— IEJICYCTPEMJICHHOCTh B TIOMCKaxX W TPUHATHH PEIIEHUH, COOOpPa3sHTEIbHOCTh W
WHTYULUSA, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEJCTaBICHUI; CIOCOOHOCTh BOCIPUHUMATH
KpacoTy U TapMOHUIO MUDA;

*NpPeoOMemHbIX:

— c(hopMUpPOBaHHOCTH MPEJCTABICHUN O MaTEMAaTHKE KaK YaCTU MUPOBOU KYJIbTYpHI U
MECTe MaTeMaTUKA B COBPEMEHHOW ITMBHJIM3AIIMHU, CIIOCO0AX OMHMCAHUS SIBICHHH PEaIbHOTO
MHpa Ha MAaTEMaTHYECKOM SI3BIKE;

— c(OpPMHUPOBAHHOCTh NPEJICTABICHUNH O MAaTEMAaTUUYECKUX MOHATHUIX KaK Ba)KHEUIIUX
MaTEeMaTHUYECKUX MOJEISAX, O3BOJISIONIMX OMHUCHIBATh U U3y4aTh pa3HbIe MPOLECCH U SBICHUS;
MMOHUMaHHE BO3MOYKHOCTH aKCHOMAaTHYECKOT'O MOCTPOCHUSI MATEMAaTHYECKUX TCOPHUH;

— BJIaJICHUE METOJaMH J0Ka3aTelbCTB U aJITOPUTMOB PEIICHUS, YMEHHE X PUMEHSTh,
MIPOBOAMTH JOKA3aTENbHbBIE PACCYKACHUS B XOJI€ PELICHUS 3a1a4;

— BIIAQJICHUE CTAHJIAPTHBIMHM MPUEMaMH PEIICHHs PallMOHAIBHBIX U UPPAIMOHATIBHBIX,
MOKAa3aTeNIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHH W HEPaBEHCTB, MX CHCTEM;
WCIIOJIb30BAHNUE TOTOBBIX KOMIBIOTEPHBIX MPOTPAMM, B TOM YHUCJIE JUIsl TIOMCKA TTyTH PEIICHUS U
WJUTIOCTPAIINH PEUIECHUs] ypaBHEHUN U HEPABEHCTB;

— c(hOpMUPOBAHHOCTh TMPEACTABICHUN 00 OCHOBHBIX TOHATHUSX MATEMATHYECKOTO
aHalM3a M UX CBOWCTBaX, BIIAJICHHE YMEHHEM XapaKTepu30BaTh TMoBeleHUE (YHKIUH,
MCII0JIb30BAHUE MOTYYEHHBIX 3HAHUH /17151 OMMCAaHUs U aHAJIN3a PEAIbHbIX 3aBUCUMOCTEN;

— BJIQJICHHE OCHOBHBIMHU MOHSTHUIMH O MJIOCKUX M MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
dburypax, uX OCHOBHBIX CBOWCTBaX; COPMUPOBAHHOCTh YMEHUS PACIIO3HABATh T€OMETPUUECKHE
burypel Ha uepTeXax, MOJEIIX W B pPEAIbHOM MHUpPE; MPUMEHEHHE H3YYCHHBIX CBOWCTB
reomeTpuueckux ¢uryp u ¢GopMmyn IS PEIICHHs] TEOMETPUYECKHUX 3a7ad M 3ajJad ¢
MPaKTUYECKUM COJIEPIKAHUEM;

— c(opMHUPOBAaHHOCTh TPENCTABICHUNW O Tpolleccax U  SBICHUAX, HWMEIOIIUX
BEPOSITHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEalbHOM MHPE, OCHOBHBIX
MOHATHUAX AJIEMEHTApPHOM TEOPHUHM BEPOSTHOCTEW; YMEHUM HaXOIUTh U OLEHUBATH BEPOSATHOCTHU
HACTYIUICHHSI COOBITHI B MPOCTEUITUX MPAKTUYECKUX CUTYAIUSX U OCHOBHBIE XapaKTEPUCTHKHU
CIIy4alHBIX BEJIMYUH;

— BIIaJIeHWE HaBBIKAMHM HWCIOJIB30BAHUS TOTOBBIX KOMITBIOTEPHBIX IPOTPaAaMM IIPH
peIIeHUH 3a/1a4.



1.4. Koin4ecTBO 4acoB HA OCBOCHHE NPOTrPaMMbl y4eOHOH AUCHUIINHBI:

MaxkcumanbHas yaeOHast Harpy3ka — 293 vaca
OO6s3arenbHast ayaquTopHas yueOHast Harpy3ka — 195 gacos
CamocrositenpHas pabota o0yuaromnierocs — 98 gacos



2.CTPYKTYPA U COJEP)KAHUE YYEBHON JUCIUIIJINHBI
2.1. O0béM y4eOHOM TMCHUILIMHBI U BUbI Y4eOHOI padoThl

Buj yueOHoi1 padoThl

Oobvem uacoe

MaxkcuMajibHasi ydeOHasi HAarpy3Ka (Bcero) 293
O6s13aTesibHAsI ayAUTOPHAs ydeOHAasi HArpy3Ka (Bcero) 195
B TOM YHCIIE:
KOHTPOJIbHBIC PAaOOTHI 14
KypcoBasi pabota (npoekt) (eciu npedycmompeno) -
CamocrosiTesibHas padoTa o0yuyariierocs (Bcero) 98
B TOM 4HCJIe:
Ilpopabomxka koncnekma nexyuti. Paboma c yuebnvim mamepuanom. Omeemuol 15
Ha KOHMPOIbHbLE BONPOCHL.
Pewenue 3a0au. 45
Tloocomoska memamuueckux coooujeHul 13
Iloocomosxka memamuueckux pegepamos 7
Buvinonnenue unousuoyanvrvix 3a0anuii 10
Paboma ¢ donornumenvroti iumepamypotl 8

Hpomeofcymounaﬂ ammecmauus 6 ¢0pM€ IK3amMeHa




Kanenoapno memamuueckoe naanupoeanue u cooepiycanue yueonou oucyunaunvt «Mamemamuka» | kypc

HanmenoBanmue Copaeprxxanue y4eOHOIro MaTepuasia, NpaKkTH4YecKue padoTbl, CAMOCTOSATEIbHASA O0bem 4vacoB | YpoBeHb
pa3iesioB U TeEM padoTa 00y4aImuxcs YCBOECHHUS
lloemopenue [ToBTOpEHME MaTepurana
2 2
Beenenue MaremaTiika B HayKe, TEXHUKE, HKOHOMHKE, HWH(OPMAIMOHHBIX TEXHOJIOTUSX U 1
MPAaKTUYECKOW JeATenpbHOCTH. Llenn W 3amaum u3ydeHuss MaTreMaTHK{A IPU OCBOCHHH 1
cnenuanbHocter CI10
Paznean 1. Anreopa
Tema 1.1. Conep:xanue yueOHOro MaTepuaJia 5)
Pa3BuTrHue NOHATUS O I_IeJ'ILIe W pallMOHAJIbHBIC YK CJla
qHCIIe JlelicTBUTENbHBIC YKCIIA 3 5
IIpubnuoicennvie guluucIeHUs
Komnnexcnvie uucna
Ilpakmuueckue 3anamusn:
v ApudMeTHUecKHe AHCTBHS Hajl YUCIaMH, HAXOKIEHHE TIPHOIMKEHHBIX
3HAQUYEHMI U MOTPEIIHOCTH BbIUUCICHUN, CPABHEHUE YHCIIOBBIX BBIPAKEHUH. 2
V' TIpubimKeHHBIE BEIYUCIICHUS U PELICHUS IPUKIIAIHBIX 3a/ad.
CamocmosmenvHas paboma 00yuawuxcs:
Ilpopabomxka koncnekmos 3anHamuil.
Paboma c dononnumenvroii tumepamypoti. 2
Buinonnenue oomawinux 3a0anuti
Tema 1.2. Kopuu, Conep:xanue yueOHOro MaTepuasa 15
creneHu u gorapugmel | KopHu HaTypaJlbHOW CTENEHU M3 YKCIIA U UX CBOWCTBA 1
Crenenu ¢ palMoOHAIbHBIMU ITOKA3aTENSIMHU, UX CBOKWCTBA 1
CreneHu ¢ JeHCTBUTENBbHBIMU TMOKazaTensiMu. Ceolicmea cmeneHu ¢ OeucmeumenbHbiM 1 2
noxkazamenem
Jlorapudm. Jlorapudm urcina. OCHOBHOE JOrapupMHUECKOe TOXKIECTBO. JlecATHUHBIE U 1
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HaTypaJIbHbIE JIOTapU(PMBI

[TpaBuna neiictBuii ¢ norapudmamu. Ilepexon kK HOBOMY OCHOBAHHUIO 1
[IpeoOpasoBanue anreOpamueckux BblpakeHuil. [IpeoOpa3oBaHue pallOHAIbHBIX, 1
UPPallMOHANIBHBIX, CTETIEHHBIX, IOKA3aTEeNbHBIX U JJOTapU(PMUUECKUX BbIPAKECHHM
KonTtpoJuabHas padora Nel 1
Ilpakmuueckue 3anamus:
V' BbluKclieHHE U CpaBHEHUE KOPHEH. BrinonHeHne pacyéToB ¢ pajanKaiaMH.
v’ PelleHne UppalMOHAILHBIX YPABHEHHH.
v’ Haxo/eHue 3HaUEHHI CTENEeHe ¢ pallioHaIbHBIMU OKA3aTE MM,
CpaBuenue creneneil. [[peoOpa3oBaHust BRIPOKEHHH, COAEPIKAIINX CTCTICHH. 8
v’ Haxox/eHue 3HaueHHii Jloraprudma o nmporu3BoJILHOMY OCHOBaHHIO. [lepexos
OT OJIHOTO OCHOBAHUS K IPYyTrOMY.
v’ BblumciieHne U cpaBHeHue JorapudmoB. JlorapuMupoBanue u
MIOTEHLIUPOBAHUE BbIPAKEHU I
Camocmosmenvhas paboma 00y4aowuxcs.:
Buvinonnenue oomawmnux 3a0anuil.
Ilpopabomxka KoHcnekmos. 4
Iloozomosums ucmopuyeckyro cnpasKky o pazeumuu HOHAMUsL «KOPEHb» C NOMOUbIO
uHmepHema.
Pasznen 2. Dynkunu 25
Tema 2.1. Oynkuuu. O6s1acTh ONpeeeHUs] U MHOKECTBO 3HAaUEHU; rpaduK QyHKIIMH, TOCTPOCHUE
DyHKINH, UX CBOiicTBa | rpadMKOB (PYHKIMI, 3aJaHHBIX Pa3IMYHBIMU CIIOCOOAMHU
U rpadpuku CaoiicTBa QyHKIIMN: MOHOTOHHOCTb, Y4ETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTD,
IEPUOJUYHOCTD
[IpomexyTku Bo3pacTaHus U yObIBaHHUS, HAaNOOJIbIIEE U HAUMEHbIIee 3HAaU€HUs1, TOUKU
IKCTpEMyMa 7

I'padpuueckas unrepnperanus. [Ipumeps! GyHKIMOHATBHBIX 3aBUCUMOCTEN B peaibHbIX
IIPOLIECCAX U SIBIEHUSAX

Apudmerndeckue onepanuu Hag GyHkusmMu. CrnoxHas GyHKINs (KOMIIO3UIINA).
Ilonamue o nenpepvigHocmu pynkyui

O6patusbie hyHKIMU. OO1acmb Onpedenenus U MHONCeCMB0 3HAYeHUL 0OPAMHOU
@dynxyuu. I'pagpux obpammnoil hynxyuu
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KonTposbHast pabora Ne2

Tema 2.2

Crenennble,
noxKaszareJibHbIe,
Jorapupmuyeckne u
TPUTOHOMETPHYECKHE
¢yukuun. Oo6parTHbie
TPUTOHOMETPHYECKHE
byHkun

Omnpenenenust yHKIUH, ©X CBOMCTBA U rpaduKH.

[IpeoOpazoBanus rpaduxos. [lapamiensHbIi MepeHOC, CAMMETPHUSI OTHOCHTEIBLHO OCEH
KOOPJMHAT U CHMMETPHUs OTHOCUTENIBHO Hayalla KOOPAUHAT, CHMMETPHS OTHOCUTEIIBHO
MpSIMOM Y = X, PacTSXKEHUE U CKATUE BJOJIb OCEH KOOpIMHAT

Ilpakmuueckue 3anamus:
V' TIpuMepsl 3aBUCUMOCTEN MEXTY IEPEMEHHBIMU B PEAIbHBIX MIPOIIECCAX M3

cMeXHBIX muciumuinH. Onpenenenue pyHknwii. [loctpoenne n ureHne rpadukoB
GyHKIHH.

v UccnenoBanue QyHKIHH.

v CBoiicTBa JIMHEWHOM, KBaPATHYHOM, KyCOYHO-TMHEWHON U IPOOHO-TTHHEHHOM
¢dbynkuii. HerpepbiBHbIEC U iepuoanyecKue GyHKITUH.

v CaoiicTBa 1 rpaKi CHHYCa, KOCHHYCa, TAHI€HCA ¥ KOTaHI'eHCa.

v O6patHble QyHKIUK 1 X Tpaduku. OGpaTHbIe TPUTOHOMETPHUYECKHE (DYHKIIUH.
[TpeobpazoBanus rpaduxa pyakuun. ['apmonnueckue konedanus. [Ipuknagasie
3a/1a4H.

v’ Tloka3arenbHbI€, JJOrapu(pMUUECKUE, TPUTOHOMETPUUECKUE YPABHEHUS 1
HEPaBEHCTBA.

13

KonTtpoabHas padora Ne3

Camocmosmenvhas paboma 00y4aouuxcsi:

Buvinonnenue oomawmux 3a0anuii.

Iloobop u npopabomka 0onoIHUMENbHOU TUMEPAMYPUL.
Ilpopabomxka koncnekmos 3aHamuil.

1loobop mamepuana ons becedvt « Pazeumue nonsimus QoyHkyuuy

Pazoen 3. 'eomempus

Tema 3.1.

Conep:xxanue yueOHOIro MaTepuaJia

17

BzaumHoe PACIOJIOKCHHUC IBYX IIPSAMBIX B IPOCTPAHCTBC

12




IIpsimble ¥ MI0CKOCTH
B IIPOCTPAHCTBE

[TapannensHOCTh NPSIMOM U TIJIOCKOCTH

[TapannenbHOCTh IIOCKOCTEMN

[leprnieH TUKyNISIpHOCTD MPSIMON U TJIOCKOCTH

[lepneHUKyYISIp ¥ HAKJIIOHHAs

VY1l MeXAy NPSIMON M TNIOCKOCTHIO. JIByrpaHHbIN yroJ

Vel Mexay miockocTsiMu. [lepneHauKyIsipHOCTh IBYX MJIOCKOCTEN

I'eomeTpuueckue npeodpazoBaHus IPOCTPAHCTBA: MAPAIUICIBHBIN IEPEHOC, CHMMETPHS
OTHOCHUTEJILHO MJIOCKOCTHU

[MapannensHoe poekTHpoBaHue. /L10wads opmozonanvou npoexyuu. 1300paxeHne
MIPOCTPAHCTBEHHBIX (QUTYD

KonTtpoJsbHasi padora Ne 4

Hpakmuqecmte 3aHAmMuUA:

v

AN NI N N NN

<\

v
v
v

[Tpu3Haky B3aMMHOIO PACIIOJIOKEHUS TPSIMBIX.

VYron mexay npsmMseIMU. B3auMHOE pacnosio;keHue IpsMbIX U INIOCKOCTEMH.
[leprnieHauKyIIAp U HAKJIOHHAS K IUIOCKOCTH.

VYrois Mexay NpsIMOM U INIOCKOCTBIO.

TeopeMbl 0 B3aMMHOM PacCIOIOKEHUH MPSIMOU U IIIOCKOCTH.

Teopema 0 Tpex nepHeHIUKYIsApax.

[Tpu3Haky u CBOMCTBA MAapAJUIEIBHBIX U MEPIEHAUKYIISPHBIX INIOCKOCTEN.
PaccTosiHME OT TOUKM 10 MJIOCKOCTH, OT MPSAMOH 10 INIOCKOCTH, PACCTOSIHUE MEXIY
IJIOCKOCTSIMH.

PaccTosHMe MeXy CKPEIIMBAIOIMMUCS TPSIMBIMHU, MEXKIY IPOU3BOJIbHBIMU
¢urypamu B NpoCTPaHCTBE.

[TapanienbHOE MPOEKTUPOBAHKUE U €TI0 CBOWCTBA.

Teopema o 110 1M OPTOTOHAIBLHONW MPOEKIIMM MHOTOYT'OJIbHUKA.
B3anmHoe pacnonioskeHue mpoCTPaHCTBEHHBIX (PUryp.

10

CamocmosmenvHas paboma 00yuaowuxcs:

Buvinonnenue oomawmnux 3adanuil.

Ilpopabomka KoHcnekmos 3anHsamuil.

Koncynemayus no mpyouwvim éonpocam yuebHo2o mamepuana.
Iloobop u npopabomxa 0ONOIHUMENbHOU TUMEPAMYPbL.
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Tema 3.2. Coaeprxkanue yueOHOro MaTepuaJa 12
Koopaunartel u [IpsimoyronbHas (ekapToBa) cucTeMa KOOpAMHAT B MPOCTPAHCTB
BEKTOPBI dopmysia pacCTOSHUS MEXAY IBYMsl TOUKAMHU
Bekropel. Moaynb BekTopa. PaBeHcTBO BeKTOpOB. C105KEHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha YHCJIO
Koopaunats! Bektopa. CkalisipHOE IPOU3BEICHUE BEKTOPOB 5 5
VYpaBHenust cepspl, IIOCKOCTH U MPSIMOU
Pa3yio)xeHne BEKTOpa 110 HallpaBJIeHUIM
Yron mexay AByms BekTopamiu. [Ipoekiius BekTopa Ha OCh
Hcnonb30BaHne KOOPAUHAT U BEKTOPOB IIPU PELLIEHUU MaTEMAaTUYECKUX U IIPUKIIATHBIX
3aza4
Kountpoabnas padora Ne5 1 2
Ilpakmuueckue 3anamusn:
v’ JlekapToBa cucTEMa KOOPAMHAT B IIPOCTPAHCTBE. PacCTOsIHUE MEXKTy TOUKAMH.
V' JleficTBHsA ¢ BEKTOpaMH, 3aJaHHBIMHI KoopauHataMi. CKaJsIpHOE [IPOU3BEICHHE
BEKTOPOB. 5
v BeKkTOpHOE ypaBHEHUE TIPSIMO# U IIOCKOCTH.
v’ VYpaBHEHHE OKPYKHOCTH, CHEepPBI, IIIOCKOCTH.
v Hcnonb30BaHne BEKTOPOB MPH J0KA3aTEBCTBE TEOPEM CTEPEOMETPHUH.
Camocmosmenvras paboma 00y4aowuxcs:
110060p u uzyuenue OonoIHUMENbHOU TUMEPAMYPbL.
Buvinonnenue oomawmnux 3a0anuii. 7
Iloozomoska coobwenus «/lekapmossi KOOPOUHAMbL 8 NPOCMPAHCIGE»
Pa3nes 4. OCHOBBI TPUTOHOMETPHH 23
Tema 4.1. Panuannas mepa yrna. Bpamarensnoe aeumkenne. CUHYC, KOCUHYC, TAHT€HC U KOTAHT€HC 1
OCHOBHBIC IOHATHSA qucia
Tema 4.2. @opMyitbl cinoxkeHus. PopMyIibl IPUBEIECHUS 2
OcHoBHBIE 1
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TPUTOHOMeETPUYECKHE

®opmyiibl yaBoeHuss DopMyIibl MOJIOBHHHOTO yIJIA.

TOKAECTBA 1
Tema 4.3. [TpeoOpa3oBanne CyMMBbl TPUTOHOMETPUUIECKUX (PYHKIIMI B TPOU3BEACHUE U 1
IIpeoOpa3oBanue IIPOU3BEJCHUS B CYMMY
NPOCTEHIINX BripakeHne TpUroHOMETpHUECKUX (DYHKIMIA Yepe3 TAHT€HC MOJIOBUHHOTO apryMeHTa 1
TPUTOHOMETPHIECKUX | KoyrposnbHast paGoTa Ne6 1
BbIPaKeHU
Tema 4.4 OOparHble TpUroHOMETpUYeCKHe QYHKINUU. APKCUHYC, apKKOCHHYC, apKTaHT€HC 1
Tpuronomerpuyeckue -
[Ipocreiine TPUroHOMETPUUYECKUE YPAaBHEHUS 1
YPABHEHHA U
HEpPaBeHCTBA [Ipocreiinne TPUrOHOMETPUUECKHE HEPABEHCTBA 1
KonTtpoubnas paGora Ne7 1
Ilpakmuueckue 3anamus:
V' PajiMaHHbIil METOJI U3MEPEHUSI YIJIOB BPAIIEHUS M CBSA3b C TPAyCHON MEPOi.
v OCHOBHbIE TPUTOHOMETPHUYECKHE TOKIECTBA.
v ®OpMyIIbI CIIOKEHHUS.
v ®opMyIIbl yIBOCHHS.
v" TIpeoGpa3zoBaHre CyMMbI TPUTOHOMETPUIECKUX (YHKIIHI B TIPOM3BE/ICHHE, 13
npeoOpa3oBaHue MPOU3BEICHHS TPUTOHOMETPUUYECKUX (YHKIUN B CyMMY.
v O6paTHbIC TPUTOHOMETPUYCCKUE (QYHKIMU: aPKCHHYC, apKKOCHHYC, QDKTaHTCHC
v' Tlpocreiinme TPUrOHOMETPUUECKUE YPABHEHUS U HEPABEHCTBA.
V' PelieHre TPUTOHOMETPHIECKHUX YPABHEHU I U CHCTEM
4
Camocmosmenvhas paboma 00y4arowuxcs:
Buvinonnenue oomawmnux 3a0anuil.
Iloobop u npopabomxa 0ONOIHUMENbHOU TUMEPAMYPbL.
Paboma ¢ mabruyamu. 10

Tlooecomosums coobwenus « Pazsumue mpueonomempuuy, « Tpueonomempuuecxkue
@yHKyUUY»
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Pazoen 5. 'eomempus

Coaep:xaHue y4eOHOIro MaTepuaJia

11

Tema S.1.
MHororpaHHuKu

Bepumnsl pebpa, rpaHu MHOTOrpaHHuKa. Pazgepmka.
Mmnoeoepannvie yenvl. Buinyknvie mnoeoepannuku. Teopema Diinepa

ITpusma. [lpsmas u naknonnas npusma. [lpaBuibHas npusma.

[MTapamnenenunen. Ky6o

IInpamupa. IlpaBunbHas nupamuaa. Y ceuenHas nupamuga. Terpasap

Cummetpu B KyOe, B mapajienenurnese, B npusme u nupamuae. CeueHus Kyoa, Ipu3Mbl U
U PAMHTBI

[IpencraBnenne o MpaBWIBHBIX MHOTOTPAaHHHMKAX (TETpasap, KyO, OKTa’Ap, JOJACKAdap |
HKOCAdIP)

KoutpoJsbHas padora Ne 8

Ilpakmuueckue 3anamus:
v’ Tlpusma. Pemenue 3amau.
v' Tapamienenunen. Pemenue 3anad.
v Tlupamupa. Pemenue 3anau.
v’ Penrenue 3a1a4 1o TeMe «YceuéHHas MUpaMuiay
v Pemenue 3a1a4 110 reMe «I[IpaBuibHbIE MHOTOTPAHHHKI)

Camocmosmenvhas paboma 00y4aowuxcs.:
Buinoanenue oomawnux 3a0anuil.
Ilpopabomka Koncnekmos 3anHamuil.
Kouncynomayus no mpyousim éonpocam yuebno2o mamepuana.
Iloo6op u npopabomxa 0ONOIHUMENbHOU TUMEPAMYPbL.
TIloocomoska coobwenuii:
a) Ilpasunvrvie MHO2OCDAHHUKU
0) [Inamonoswt mena.

10

ConepxaHue y4eGHOro MaTepuaJjia

10

Tema 5.2.
Tesna u moBepxHOCTH
BpalleHHsA

ununap. OcHoBaHue, BEICOTA, OOKOBAs MOBEPXHOCTh, 00pa3ylomias, pa3BepTKa

Konyc. OcHoBaHue, BbIcOTa, O0KOBasi MIOBEPXHOCTH, 00pa3yrolias, pa3BepTka
Y ceu€HHBIN KOHYC

OceBoe ceueHne U CCUCHUS, NMAapaJIJICJIbHBIC OCHOBAHUIO

ap u chepa. Ux ceuenus. KacarenpHas miockocTs kK cdepe

KonTtpoJsabHasi padora Ne 9
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Ilpakmuueckue 3anamusn:
v’ Penrenue 3aga4 o reme «L{umuaap»
v’ Penrenue 3a1a4 mo reme «Konyc»
v’ Pemrenue 3aga4 no reme «Illap u cdhepar
v' TlocTpoeHue ceueHnil IUIMHIPA, KOHyCca, [apa

Camocmosmenvuas paboma 00y4aouuxcsi:
Buvinonnenue oomawnux 3a0anuil.

Iloobop u npopabomxa 0ONOIHUMENbHOU TUMEPAMYPbL.
Ilpopabomka Koncnekmos 3ausamuil.

Iloozomosums coobwenue «Tena spawjenusy

Pa3nen 6. Hauajia MmaTeMaTHYeCKOI0 aHAJIN3a

29

Tema 6.1.
ITociexoBaTeLHOCTH

CriocoObl 3a1aHMs U CBOMCTBA YHUCIOBBIX MOCIEI0BAaTENbHOCTEN. [lonamue o npedene
nocieoosameibHOCmu. Cymecmeoeaﬂue npedeﬂa MOHOMOHHOU OZPGHMHQHHOIZ
nocieoosamenbHOCmu

CYMMI/IpOBaHI/Ie nocJieoBaTelIbHOCTEN. beckoHeuHOo y'6bIBaIOIJ_[aH TCOMCTpHUYICCKad
Iporpeccusda u €€ Cymma.

TeMma 6.2.
IIpousBoaHas
byHkuun

[TonsTHE O MPON3BOAHON (PYHKIIMH, €€ TeOMETPUUECKUI 1 (PU3NUECKHI CMBICIT

HpOI/I3BOIlHI)I€ CYMMBEI, pa3HOCTH, IPOU3BCACHUA, YaCTHLIC

[Ipon3Bo/IHbIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKINN

VYpaBHeHHe KacaTenbHOU K rpaduky QyHKIUU

[TpuMeHeHne Mpon3BOTHON K UCCIIETOBAHNIO (DYHKIIMI U MMOCTPOCHUIO TPahUKOB

IIpouseoonvie obpamuou hyHKyuU U KOMROIUYUU QyHKYUU

HpI/IMepH HCIIOJIBb30BaHHUA HpOH3BO,Z[HOfI AT HAXOXKXIACHU S HAUJTYUIICTO PCUICHUA B
MPUKJIAAHBIX 3aaa4ax

BTOpaH MMponu3BoOJaHasd, €€ FCOMeTpI/I‘{eCKI/Iﬁ u (I)I/I3I/I‘IGCKI/II\/'I cmeic. HaxoxaeHue CKOpPOCTH

JUIs [Tpoliecca, 3aJaHHOTo0 GopMyJioi U rpadukoM

KonTtpoJsabsHnas padora NelO

Tema 6.3.
HHurerpay u ero
NnpuMeHeHue

IlepBooOpazHast 1 UHTETpAT

[IpumeHeHue ompeeeHHOTr0 MHTerpaa sl HAXOKICHHUS TUIOIMAIN KPUBOIHHEHHON
tpanenuu. Popmyna Herorona—Jleitbauma
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[Tpumepsl npUMEHEHUS MHTETpasia B (PU3UKE U TEOMETPHH

KonTpoabHnas padora Nell

Hpakmultecmte 3anamus.
v" Yucnosas IOCICa0BAaTCIbHOCTD, CII0COOBI €€ 3aJaHus, BBIYUCICHUA YJICHOB

nocneaoBarenbHocTH. [Ipeaen nocnenoBaTenbHOCTH. beckoHeuHO yObIBatomas
r€OMETPUYECKasl POTPECCHUS.

[IpousBogHasA: MEXaHUYECKUN U TEOMETPUUYECKUIN CMBICI TPOU3BOIHOM.
[TpaBuna u popmynsl quddepeHIpoBaHms.

Tabnuia npou3BOAHBIX AIEMEHTAPHBIX (PYHKIIHA.

[TpousBoHAas CIIOKHON (PYHKIIHH.

YpaBHeHUE KacaTeIbHOU B O0IIEM BHUJIE.

[Tpusnak Bo3pactanus (yObiBaHus) pyHKITHIA

AN NI NN VNN

Haxoxxnenne HanOoIbIIero, HAMMEHBIIETO 3HAYCHHS U SKCTPEMAaJIbHBIX 3HAUCHUH
GbyHKIHN.

Hccnenoanue pyHKIINU C TOMOIIBIO POU3BOIHOM.

HuTerparn.

[TepBooOpaznas.

ANENENEN

Teopema HproTona—Jleitbnuna.
[TpuMmeHeHne UHTEerpaia BEIUUCICHUIO (PU3NYECKUX BETUYHH U TUIOMIA IS,

<\
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CamocmosmenvHas paboma 00yuaowuxcs:
Bouinonnenue oomauinux 3a0anuii.

Paboma ¢ dononnumenvrot aumepamypoii.
IIpopabomka mpyouvix mem npocpammol.
Ilpopabomka KoHcnekmos 3ansimuil.

16

Pazoen 7. KoMOMHATOPHKA, CTATUCTHKA U TEOPHs BepPOATHOCTEH

12

Tema 7.1.
JIeMeHTHhI
KOMOMHATOPUKH

OcHOBHbIE OHATHSA KOMOMHATOPUKH. 3a7auu Ha MOJACUYET Yncia pa3MelieHu,
[IEPECTaHOBOK, COYETAaHUN

Pemienue 3a1a4 Ha nepeOop BapuaHTOB
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®opmymna 6uaoMa HeroTtona. CBOMCTBa OMHOMUHAIBHBIX KOG OUIIMEHTOB. TPeyrobHUK
[Tackansa

Camocmosmenvuas paboma 00y4aouuxcsi:

Iloobop u npopabomxa 0ONOIHUMENbHOU TUMEPAMYPUL.
Buinoanenue domawnux 3a0anuil.

Iloocomoeka coobwenus « M3 ucmopuu KoMoOUHamMopuKuy

Tema 7.2. Co0bITHE, BEpOSITHOCTH COOBITHS, CIIOKEHUE U YMHOXKEHUE BEPOATHOCTEH. [lonamue o

DJIeMeHThI TeOpHH He3asucumocmu coovimuil. JJuckpemunas Cayuainas 8eiudund, 3aKoH eé pacnpeoeieHusl.

BepPOATHOCTEH Yucnogvle xapakmepucmuku OUCKPemHOU CyyatHol eenuyunsl. [lonamue o 3axone
OobUIUX HUCen

Tema 7.3. [IpencraBienne qaHHBIX (TAOIUIIBI, TUATPAMMBI, TPAPUKHN), 2eHEPATbHASL COBOKYNHOCHb,

DJIeMeHTbI 8b100pKa, cpednee apugmemuyeckoe, meouana. Ilonsmue o 3a0avax mamemamuyeckou

MaTeMaTHYeCKOMH T ——

CTATHCTHKH

Pewenue npakmuiyecKkux 3a0a4 ¢ NPUMEHEHUEM 6EPOANMHOCNTHbIX Memooos

Ilpakmuueckue 3anamusn

v’ Hcropus pa3BUTHsI KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEN U CTATHCTUKH M UX
POJIb B pa3UYHbIX cepax YeT0BEUECKON JKU3HEACATEIbHOCTH.
[TpaBuiia komOuHaTOpUKH. PerieHne koMOMHATOPHBIX 3ajay.
Pa3melenus, coueTanus U NepeCcTaHOBKHU.
bunom Herorona u tpeyronbHuk [lackais.
Krnaccuueckoe onpeneneHue BEposTHOCTH, CBOWCTBA BEPOSTHOCTEN, TEOPEMA O
CyMME€ BEPOSITHOCTEN
Brruncnenue BepositHocTell. [IpeacraBnenue uncnoBbix qaHHbIX. [IpukianHeie
3a/1a41

AN NI NN

<\

v

Camocmosmenvras paboma 00y4aowuxcs.:

Buvinonnenue oomawnux 3a0anuil.

Ilpopabomka KoHcnekmos 3anHsamuil.

Iloozomosums coobwenue «lIpoucxoarcoenue meopuu gepoamuocmeiiy, « Cnyuatinvie
BEIUUUHBLY.
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Pazoen 8.I'eomempusn

Tema 8.1.
HN3mepenus B

reoMeTpuH

Conep:xanue y4eOHOro MaTepuasia

12

O6bem u ero n3amepenue. arerpansHas Gpopmyia oobema

dopmynsl 00beMa KyOa, IPSIMOYTOJILHOTO MapajlIeIeIuIe [a, MPU3MbI, TUPAMHIBI

dopmyssl 00beMa MIIMHIPA U KOHYCa

(DOPMYJ'IBI Ijiom@anay MMOBEPXHOCTU HUIIMH/PA U KOHYCa

®opmyiel 00BbeMa HIapa u IIomaan chepbl

[Togo6ue Ten. OTHONIEHUE TUIOMIAACH MOBEPXHOCTEH M 00BEMOB TTOTIOOHBIX TEI

KonTtpoJsbHas padora Ne 12

Ilpakmuueckue 3anamus:
v Haxoxaenue 00beMOB Ky0a, napajieenuIeia, Ipu3Mbl
v Haxoxnenue 00béMa UpaMUIbL
v Haxoxaenue 00beMOB LIMIMH/IPA, KOHYCa M IIapa
v HaxoxkJeHue IUIO0IIaan MOBEPXHOCTH IIMJIMH/IPa, KOHYyCca U mapa

Camocmosmenvhas paboma 00y4aouuxcsi:
Buinonnenue oomawmux 3a0anuii.

Iloobop u npopabomxa 0ONOIHUMENbHOU TUMEPAMYPBL.
IIpopabomka KOHCNEKmMO8 3aHAMUL.

Iloozomosumu becedy « Mnmezpanvhvie eenuyubiy

Pa3zoen 9. YpaBHeHUs] H HEPAaBEHCTBA

11

Tema 9.1.
YpaBHeHHUS U CHCTEMBI
ypaBHEHU

PaBHOCWJIBHOCTE ypaBHEHUH, HEPABEHCTB, CUCTEM

OcCHOBHbIE IPUEMBI HX pelIeHUs (Pa3yioKeHHe Ha MHOXKUTENH, BBEIEHUE HOBBIX
HEU3BECTHBIX, IIOJICTAHOBKA, rpaduuecKuil MEeTox)

PaL[I/IOHaJ'IBHLIC, HppaluOHAIILHBIC YPABHCHUA U CUCTCMbI

Tema 9.2.
HepaBencrBa

PaHI/IOHaJ'IBHI)Ie, HppalfuOHAJIbHBIC HEPABCHCTBA. OcHOBHEIE IMPHUEMBI UX PCIICHUA

Tema 3.3.
Hcnoap3oBanue

Merton HHTCPBAJIOB
I/I306pa)KCHI/IC Ha KOOpHHHaTHOﬁ IIIIOCKOCTH MHOXXECTBA peI_HeHI/Iﬁ ypaBHCHI/Iﬁ u
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CBONCTB U rpaguKoOB
¢yuxkumii npu
pelIeHNH YPABHEHU U
HEPaBeHCTB.

HCPABCHCTB C ABYMSA NICPEMCHHBIMHA U UX CUCTCM

[IpuMeHeHne MaTeMaTUuYEeCKUX METOJIOB JJIs PEIICHUS COJIepKATeNIbHBIX 3a1a4 U3
pa3IMyYHbIX 00JacTel HAyKH U MPAKTUKU.
WuTepnperanus pe3ynprarta, y4eT pealbHbIX OrpaHUYCHUN

KonTtpouabnas pa6ora Ne 13

Hpaxmuuecxue 3aHAmuUA:

<

ANENENENENRN

Kopuu ypaBHeHui. PaBHOCHIIBHOCTh YpaBHEHUH.

[IpeoOpazoBanue ypaBHeHHH. OCHOBHBIE IPUEMBI PEIICHHUS YPABHCHH.
Pemenue panyoHanbHbIX YpaBHEHUN U CUCTEM YPaBHEHUU.

Pemenne nppalinoHanbHbIX ypaBHEHUH U CUCTEM YpaBHEHUI.

Pemienue panmoHanbHBIX, UPPAIMOHAIBHBIX HEPABEHCTB, CUCTEM.
Pemenrie HepaBeHCTB METOJOM UHTEPBAJIOB

Hcnons3oBanue CBOMCTB U rpaduKoB (PyHKIUN AJs pelIeHUs] YpaBHEHHUH U

HEPaBEHCTB.

Camocmosmenvrnas paboma 06y4aowuxcs:
Buinonnenue oomawinux 3adanuil.

Paboma ¢ 0ononnumenvrot aumepamypoii.
IIpopabomka mpyouvix mem npocpammol.
Ilpopabomka KoHCnekmos 3ansimuil.

Pa3zoen 9. lloBTOopeHue

Conep:xanue y4eOHOro MaTepuaJia

10

Hpakmultecmle 3anamus:

AN N NANA NN

JlelicTBUA C IEUCTBUTEIbHBIMU YUCIIAMHU.
JleficTBHS ¢ KOMIUIEKCHBIMH YHCIIAMU.
[IpeoOpazoBanue BeIpaXKEHUH, COJIEpKAIUX KOPEHBb N-0i CTENEeHH .
[TpeoOpa3oBanue BhIpaKEHU C pallMOHATILHBIMU ITOKA3aTENIMU.
Peienne nokasareiabHbIX ypaBHEHUN U HEPABEHCTB.
Pemenue norapudmuueckux ypaBHEHUN U HEPABEHCTB.
Pewenue 3amad no remam
=  «MHOrorpaHHUKN

10
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= «Tena BpamieHus»
= «[IpousBosiHas U ee MPUMEHEHUEY
= «[lepBoobpazHas u uHTErpa»

KountpoJabHnas padora Ne 14 (utoroasi)

Camocmosmenvrnas paboma 006yuaowuxcs:
Buwinoanenue oomawinux 3a0anuil.

Tlooeomoska k npOMeofcymquOﬁ ammecmayuu no mamemanmukKe.

B TOM YHCJIe KOHTPOJIbHbIE paboThl 14 yacos
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEFHOU JEATEJIbHOCTH

CTYAEHTOB

Coaepixanue o0yueHust

XapakTepucTHKAa OCHOBHBIX BH/IOB /1eSIT€IbHOCTH CTY/JAeHTOB
(Ha ypoBHe y4eOHBIX AelCTBHI)

BBeaenue

O3HaKkOMJIEHUE C POJIbI0 MATEMAaTUKH B HAyKe, TEXHUKE, YKOHOMUKE,
MH(OPMALIMOHHBIX TEXHOJIOTHAIX U MPAKTHYECKOM JIeATEIbHOCTH.
O3HakOMJIEHUE C HEJISIMU U 33J[a4aMH U3Y4YEeHUsI MaTeMaTUKU MPU
ocsoeHnu npodeccuii CI1O u cnenmansuocteit CI10

AJI'EBPA

Pa3Butue noHsTHs
0 Yucje

Beimonnenue apudMeTHUeCKUX ACHCTBHIA HaJ YUCIAMH, COYeTas
YCTHBIE U INCBMEHHBIE IPUEMBI.

Haxoxaenne npuOImKeHHbIX 3HAYCHU BETMYHH U TIOTPEITHOCTEH
BbIUUCIICHUH (a0COIIOTHON M OTHOCUTENBHOI); CPaBHEHHE YHCIIOBBIX
BBIPAKCHU.

Haxoxxnenne omuOOKk B NpeoOpa3oBaHUAX U BBIUUCIEHHSX
(OTHOCHTCS KO BCEM ITYHKTaM IIPOIpPaMMBbl)

Kopuu, crenenu,
Jorapu(pmbi

O3HakOMJIEHME C MOHATHEM KOpHSA N-H CTENEHH, CBOMCTBaAaMHU
pasvKalioB U MpaBUIaMH CPaBHEHUS KOpHEH.

@opMyIMpOBaHUE ONpEACICHUS KOpPHA U CBOWCTB KOpHEM.
Bbrluncnenue W CpaBHEHUE KOpHEH, BBIIOJHEHHE MPUKUAKU
3HAYEHUS KOPHSI.

[IpeoOpa3oBaHre  YUCIOBBIX M OYKBEHHBIX  BBIPQXKEHUH,
COJZIEpKalINX PaJUKaIIbL.

Beimonnenue pacderoB 1o Qopmyniam, COICpKALIUM  PaIHKaIIbI,
OCYILECTBIISA1 HEOOXOIMMBIE MTOACTAaHOBKH U IPe0Opa3oBaHMsL.
OnpeneneHue paBHOCWIBHOCTH — BBIPAKEHUH C  paJuKajaMHu.
Pemenne nppanroHalbHbIX ypaBHEHUM.

O3HakOMJIEHME C TOHSATUEM CTENEHU C  JIEHCTBUTEIIbHBIM
IIOKa3aTENEM.

HaxoxneHne 3HaueHH cTeneHu, UCI0JIb3ys TPU HE0OOXO0IMMOCTH
MHCTPYMEHTAIIBHBIE CPEJICTBA.

3anucbiBaHUE KOpPHSA N-M CTENEeHW B BHUJE CTENEHU C JPOOHBIM
MoKazareneM U Hao0OopoT.

@opMyIMpOBaHUE CBOWCTB CTENEHEW. BbluncieHue creneHen ¢
paloHaIbHBIM I10Ka3aTeJIeM, BBIIOJIHEHWE MPUKUIKA 3HAueHUs
CTETEHH, CPABHEHHUE CTENICHEM.

[IpeoOpazoBanre  YUCIOBBIX M  OYKBEHHBIX  BBIPQXKEHHUH,
CoJIeprKalInX CTEIICHH, IPUMEHSS CBOIICTBA. Pemenue
ITOKa3aTeJIbHBIX YPAaBHEHMI.

O3HakoMJIEHME C NPUMEHEHHEM KOpPHEM M CTENeHeW mpu
BBIUMCJICHUM CPEIHUX, JIEJIEHUH OTpe3Ka B «30J0TOM CEUCHHHM.
Penienne npukiIaHbIX 3a7a4 HA CJIOKHBIE POLIEHTHI

IIpeodpa3oBanue
ajnredOpanyecKkux
BbIPAKEHU I

Beimonnenue npeobpa3zoBaHuil BRIpaKeHUH, TpUMEHEHUe Gopmy,
CBSI3aHHBIX CO CBOMCTBAMHU CTETICHEH U Jorapru(hMOB.
Onpenenenue o0IaCTH JOMYCTUMBIX 3HAUECHHUN JTOTapu(pMUIecKoro
BbIpaxkeHHsl. Pemienue norapumMuueckux ypaBHEHUN

OCHOBbBI TPUTOHOMETPHUU

OcHOBHBIC TOHATHUSA

W3ydeHue pauaHHOTO METO/1a U3MEPEHHS YIIJIOB BpallleHUs 1

UX CBSI3U C rpagycHoi Mepoil. M300pakeHue yrioB BpalleHus Ha
OKPY’KHOCTH, COOTHECEHHE BEJIMYMHBI yIJIa C €r0 PACHOJIOKEHHEM.
dopMynupoBaHHe ONpeIeIeHUH TPUTOHOMETPUIECKUX (DYHKITHIA




JUld  YIJIOB  IOBOPOTa W OCTPBIX  YIJIOB  IPSMOYTOJIBHOTO
TPEYroJbHUKA U 00BSICHEHNE X B3aUMOCBS3H
OcHOBHBbIE [IpuMeHeHHE OCHOBHBIX TPUTOHOMETPUYECKHX TOXAECTB JJIs
TPUTOHOMeTPUYECKHE | BBIUMCIICHUS 3HAYEHUI TPUTOHOMETPUUECKUX (PYHKIUI 110 OTHON U3
TOXK/1eCTBA HUX
IIpeodpa3oBanus H3yueHre OCHOBHBIX (POPMYIT TPUTOHOMETPUH: (POPMYIIBI CIOKEHUS,
MpoCTeHmmx yIIBOCHHUS, IPeoOPa30BaHUs CyMMbI TPUTOHOMETPUYECKUX (DYHKIMIA
TPUTOHOMETPUYECKHX | B TPOM3BEICHUE U MPOU3BEIACHHUA B CyMMY W TNPUMEHEHHUE MpHU
BBIPAKEeHUH BBIUUCIICHUM 3HAYEHUsS TPUTOHOMETPUYECKOIO BBIPAKEHHUS U
YIIPOILICHHUS €T0.
O3HaKkoMJIEHHE CO CBOMCTBAMHM CUMMETPHUH TOUEK Ha €JUHUYHOMN
OKPYKHOCTH M IPUMEHEHHE UX I BBIBOAA (hOPMYJI IPUBEICHUS
Ipocreiimme Pemienne mno ¢opmynaM U TPUTOHOMETPUYECKOMY  KPYT'y
TPUTOHOMETPUYECKHE | IPOCTCHUIINX TPUTOHOMETPUYECKUX YPABHEHHIA.
YPaBHeHHS H [TpuMeHeHHe OOIIMX METOJOB PELICHUs ypaBHEHUH (IIpUBEIEHUE K
HepageHncmea JMHEHHOMY, KBaJpaTHOMY, METOJ Pa3I0KEeHUSI HA MHOXXHUTEIH, 3a-
MEHbl  [EePEMEHHOH) TMpU  PELUIeHHH  TPUTOHOMETPUUYECKUX
YpaBHEHUM.
YMeHue ~ oTMeuaTb ~ Ha  Kpyre  pelleHuss  NpOCTeHIImX
TPUTOHOMETPHUYECKUX HEPABEHCTB
ApKCHHYC, O3HakoMJIeHHME C [OHATHEM OOpaTHbIX TPUTOHOMETPHUUYECKUX
APKKOCHHYC, GyHKIMIA.

APKTAHI'CHC YHCJIAa

W3ydeHue onpeeneHuii apkCHHYyca, apKKOCHHYCa, apKTaHTeHca
yucia, (GOpMYyJIUpPOBaHUE HX, H300paKeHWe Ha EIUHUYHOMN
OKPYXKHOCTH, IPUMEHEHHE MPHU PEHICHUH YPaBHEHUN

®YHKIIMHU, UX CBOMCTBA U TPA®UKH

DOyHKIUH.
Iousitue o
HeNpPepPbIBHOCTH
GyHkumnu

O3HaKOMJIEHHUE C TOHATHEM IIEPEMEHHOM, IPUMEPAMH 3aBUCUMOCTEN
MEX1y IEpEMEHHBIMU.

O3HakoMIeHHE c HOHSTHEM rpaguxa, orpeienieHue
NPUHAIISKHOCTH TOYKH Tpaduky ¢yHkuuu. OmpeneneHue 1O
dbopmye npocreiiieii 3aBUCUMOCTH, BUJa ee rpaduka. BeipaxeHnue
1o ¢popMyIie OJHON MEePEMEHHON Yepe3 APyTHe.

O3HakoMmIIeHHE ¢ ompeaesieHneM (QyHKIMU, GOPMYIHPOBAHUE €TO.
Haxoxnenue obnactu onpeziesieHus: U 001acTy 3HaYeHUH (pyHKIUN

CpoiicTBa QpyHKIHM.
I'padpuyeckasn
HHTepIperanms.
Ipumepsl
(pYHKIHOHAIBHBIX
3aBHCUMOCTEH B
peajbHbIX

npoueccax M sBJICHUAX

O3zHakoMjieHHEe C NpuMepaMu (PYHKIHOHAJIBHBIX 3aBHUCHMOCTEH B
pEAIBHBIX ITPOLECCaX U3 CMEXHBIX TUCIUIUINH.

O3HakoMJIEHHE C JJOKa3aTeJIbHBIMHU PACCYXACHUSIMH HEKOTOPBIX
CBOWCTB JIMHEHHOW W KBaJApaTUYHOM (QYHKIUI, MpoBeeHHe
WCCJICIOBAHUS JTMHEHHOM, KYCOUHO-THHEHHOM, APOOHO-TUHEHHON U
KBaJpaTUUHOW (PyHKIM, mocTpoeHue ux rpaduxos. [loctpoenue u
yteHue rpaduxkos pynkuuid. Mccnenopanue GyHKuuu.

CocraBneHue BHUIOB (PYHKIMH MO JaHHOMY YCJOBHIO, DPEILICHHE
3aJ1a4 Ha DKCTPEMYM.

Beinonnenue npeobpazoBanuii rpaduka GpyHKuun

Oo0paTHble pyHKIMH

W3yuenne mnoHATHS OOpaTHOM (QYyHKIMHU, OIpeJesieHHe BUIa H
noctpoeHue rpaguka oopaTHON QYHKIIUMHU, HAXOXKICHHE ee 001acTu
ornpeneneHus U obiaactu 3HaueHui. [IpumeHenne cBONUCTB PyHKIHI
IIPU UCCIIEIOBAaHUH YPAaBHEHHUN U PEILICHUH 33/1a4 Ha SKCTPEMYM.
O3HaKOMJICHHE C TIOHSTHEM CIIOKHOU (DYHKIIUU

CreneHHble,

Brruncnenne 3HaueHuN QYHKIMM 110 3HAYEHUIO apryMeHTa.
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MOKa3aTeJIbHbIe,
Jorapupmuyeckue u
TPUITOHOMETPHYECKHE
(pyHKuuu.

OopaTHble
TPUTOHOMETPHUYeCKHe
GyHkumu

Omnpenenenue MoyIoXkKeHNs TOUYKH Ha Tpaduke Mo ee KoopJAuHaTaM 1
HA00O0pOT.

Hcnonp3oBaHne CBOMCTB (YHKIMHA 1711 CpPaBHEHHS 3HAYCHHM
CTeTeHel U Jorapu@moB.

[Toctpoenue rpaduKOB CTENEHHBIX U JOTAPUPMHUUECKUX PYHKIIHH.
Pemienue moOKa3aTenbHBIX U JIOTApU(PMHUYECKHX ypaBHEHUH U
HEPABEHCTB 10 U3BECTHBIM AJITOPUTMAaM.

O3HakOMJIEHME C TOHSATUEM HENPEPBIBHOM  NEPUOANYECKOMN
byHkuyn, QopMmynupoBaHHME CBOWCTB CHHYca M KOCHHYCA,
MOCTPOCHUE UX TPAPHUKOB.

O3HakoMJIeHME C TIOHATHEM TapMOHMYECKUX KoJeOaHu™ U
IpUMEpaMu TapMOHUYECKHUX KOJIeOaHMi sl OMMCAHMsI IPOIIECCOB B
bu3MKe U APYrux 00JIaCTIX 3HAHHMS.

O3HaKOMJICHHE C TIOHSTHEM Pa3phIBHOM MEPUOANYECKON (YHKITUH,
dbopMynupoBaHUE CBOICTB TAHT€HCA U KOTAHT€HCA, ITOCTPOSHUE UX
rpaduKoB.

[Ipumenenue CBOMCTB (yHKUMHA AJiE CpPaBHEHHUS 3HAYCHUI
TPUTOHOMETPHUYECKUX (YHKIWH, PpEIIeHUS TPUTOHOMETPHYECKUX
YpaBHEHUM.

Ilocmpoenue epaguxos obpamuvlx MmpueoOHOMeMpUUecKux QyHKyui
u onpedenenue no cpaPYuKam uUx coUCMS.

Brimmonnenue npeoOpa3oBanusi rpaukoB

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

ITocienoBaTeILHOCTH

O3HakOMJIEHME C TIOHSATUEM YMCIOBOM IOCIEA0BATEIbHOCTH,
crioco0amHu ee 3a/1aHusl, BBIYUCICHUSIMU €€ YJICHOB.

O3HaKOMJICHHE C MTOHATHEM IIpejieia 0CIeJ0BaTEIbHOCTH.
O3HakOMJIEHHE C BBIYMCICHUEM CYMMbI OECKOHEYHOI'O YHUCIOBOTO
psla Ha TpHUMEpE BBIYHCICHHUS CYMMBI OECKOHEUHO YOBIBAIOIICH
reOMETPUYECKON NTPOTrPECCUHN.

Pemenne 3amau Ha npuMEHEHHE (QOPMYJIBl CYMMBI OECKOHEUHO
yOBIBaroIeil reOMeTPUYECKON MPOrpeccuu

IIpousBoanas u ee
NpUMEHeHHne

O3HaKOMJIEHHE C TOHATHEM ITPOU3BOIHOM.

N3yuenne u  ¢(opMyaMpoBaHME €€  MEXaHHYeCKoro u
FEOMETPUUYECKOI0 CMBICTIA, M3yYEHUE alfOPUTMa BBIYUCICHUSA
IIPOU3BOJHON Ha IMpPHUMEpPE BBIUMCICHHWSI MTHOBEHHOW CKOPOCTH M
yTJI0BOTO KO3 PuItnenHTa KacareabHOM.

CocraBieHue ypaBHEHUs KacaTelbHOH B 0011eM BUE.

VYceBoenue npasuit AudGepeHnpoBanus, TAOJIUIIB TPOU3BOIHBIX
AJIEMEHTApHBIX (YHKIMH, TPUMEHEHUE It TU(PepeHInpOBaHUS
(GyHKIMH, COCTaBIIEHUsI ypPAaBHEHUS KacaTeJIbHOM.

W3yueHne TeopeM O CBS3M CBOMCTB (YHKIMHM U TPOU3BOAHOM,
(bopMyIUpOBKa HX.

[TpoBeneHue ¢ MOMOIIBIO MPOU3BOAHOM HCCIENOBaHUA (PYHKIUH,
3alaHHON (hopMyITOii.

VYcTaHOB/IEHUE CBSI3M CBOMCTB (DYHKIMM M TPOM3BOJHOW MO HUX
rpaduxam.

ITpuMmeHeHne NpOM3BOJHOM I PEILIEHUS 3a]a4 Ha HAXO0XKJIEHUE
HauOOJbIIEr0, HAUMEHBIIEr0 3HAUYE€HUS U Ha HaXOXJEHUE
IKCTpEMyMa

IlepBooOpa3nas
W MHTerpaJ

O3HakoMJIEHHE C TOHITHEM MHTErpasia u epBooOpa3Hoil.
V3ydeHue mpaBuiia BEIYMCICHHSI IEPBOOOPA3ZHON U TEOPEMBI
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Hgerorona - JleiiOauna.

Pemenne 3amad Ha CBA3b INEpPBOOOpa3HOW W €€ INPOU3BOIHOM,
BBIUHMCIICHHE [IEPBOOOPA3HOM 1 JaHHOM (QyHKIMH.

Pemenne 3ama4 Ha IIPUMEHEHHME UHTErpana Julsl BBIYMCIICHMS
(GU3MYECKUX BEJIUYUH U IUIOIAAeH

YPABHEHUA U HEPABEHCTBA

YpaBHeHUs M CHCTEMBI
yPaBHeHUi
HepaBencrBa u
CHCTeMbl HEPABEHCTB C
ABYMH

nepeMeHHbIMHU

O3HakoMmJIeHHME ¢  IPOCTEHIIMMM  CBEIACHUSAMH O  KOPHSX
anreOpanyecKnxX ypaBHEHHI, MOHATUSAMH HCCIECIOBAaHUS YpaBHEHHMA
U CUCTEM YpaBHEHMH.

W3yueHne Te€OpuH PaBHOCHIIBHOCTU YpPaBHEHUH M €€ MPUMEHEHMS.
[ToBTOpeHue 3amucu pelieHus] CTaHIApTHBIX YPAaBHEHUH, NMpUEMOB
npeoOpa3oBaHusl YpaBHEHUH JUII CBEACHUS K CTaHAAPTHOMY
YPaBHEHHUIO.

Pemenue panroHanbHbIX, UPPAMOHATBHBIX, TOKA3aTEeIbHBIX

Y TPUTOHOMETPHUECKUX YPABHEHUN U CUCTEM.

Hcnonb3oBanue CBOMCTB M TpapukoB (YHKUMN [UIS pPELICHUs
ypaBHeHM. [loBTOpeHrEe OCHOBHBIX IPUEMOB PELICHUS CUCTEM.
Pemenuie ypaBHeHUl ¢ MPUMEHEHUEM BCEX IPUEMOB (pa3IoKEHUs
Ha MHOMKUTENM, BBEJICHHMS HOBBIX HEHM3BECTHBIX, IIOJCTAHOBKH,
rpauuecKoro MeToaa).

Pemienue cucteMm ypaBHEHMH ¢ IPUMEHEHUEM PA3JIMYHBIX CIIOCOOOB.
O3HakoMjieHHME C OOLIMMHU BONPOCAMHM pELICHHUS HEPABEHCTB U
UCIOJIb30BaHUE CBOMCTB M TpapukoB (GYHKUMH MpH pELIeHUU
HEPaBEHCTB.

Pemienue HepaBEeHCTB M CHUCTEM HEPABEHCTB C IPUMEHEHUEM
Pa3IMYHBIX CIIOCOOOB.

[IpumeHeHne  MaTeMaTHYeCKUX  METOJOB  JJs  pELICHUs
COJIepKATEeNbHBIX 33[a4 U3 Pa3IMYHBIX 00J1acTeil HAYKU U MPAKTUKH.
VHTepnpeTHpoBaHue pe3yJbTaToOB C YU€TOM PeaJIbHbIX OrpaHUYEHUH

3JEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEN U CTATUCTHUKH

OcHoOBHBIC NOHATHSA
KOMOUHATOPUKH

W3ydenue mpaBuiia KOMOMHATOPUKH U IPUMEHEHUE TIPU PEIICHUU
KOMOWHATOPHBIX 3a7a4.

Permenrie kKOMOMHATOPHBIX 32/1a4 METOOM Tiepedopa U 1Mo IpaBUITy
YMHOKEHHSI.

O3HakOMJIEHHE C TOHATHSIMH KOMOWHATOPHKHU: pa3MEIIEHUSIMH,
COYETaHUSIMH, IEPECTAHOBKAMU U (HOPMYJIaMU JJIsl UX BHIYUCIICHHUS.
OObsicHeHHe U IpUMeHeHue GopMyI 7Sl BEIUMCICHHS pa3MeIeHHH,
MEePECTAaHOBOK M COUETAHUU MPH PEIICHUH 3a/1a4.

Oznakomienue ¢ 6uHoMoM HproToHa u TpeyronsaukoMm [ackars.
Pemenre mnpakTUYeCKUX 3amad C MCIOJIB30BAaHWEM TOHSATHH |
MIPaBIJI KOMOMHATOPHUKHU

DJIeMeHTbI TeOpHHU

W3ydyeHne KIacCHMUeCKOro OIpeNeeHUs] BEpPOSITHOCTH, CBOMCTB

BEPOSATHOCTEH BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEN.
PaccmoTpenue npuMepoB BBIUHCICHUST BEPOATHOCTEN. Perenne
3aJ]a4 Ha BBIYUCIIEHUE BEPOSTHOCTEH COOBITUI
IIpeacrasiienue O3HakOMJIEHHME C TPEICTaBICHUEM YHUCIOBBIX JaHHBIX U HX
JAHHBIX XapaKTepUCTHKAMHU.
(Tabuauusbl, Pemenue nmpakTuieckux 3aja4 Ha 0OpabOTKY YMCIIOBBIX JAHHBIX,
AAATPAMMBI, BBIUNCJIEHUE UX XapAKTEPUCTUK
rpagukn)

I'EOMETPUA
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IIpsimMble 1 MI0CKOCTH
B IPOCTPAHCTBE

@opMyIMpOBKa U TMPUBEACHHE JOKa3aTelbCTB  MPU3HAKOB

B3aMHOI'O PAaCIIOJIOKCHU A IpsAMBIX u IUTIOCKOCTEHA.
Pacno3naBanue Ha qepTeiKax M MOACIIIX Ppas3IM4YHbIX ClIydacB
B3aMHOI'O PAaCIIOJIOKCHUA IIPSAMBIX u HHOCKOCTGI;'I,

apryMEHTHPOBAHHUE CBOUX CYKICHUM.

@opMyJIMPOBAHUE  OMNPEICICHUM, TMPU3HAKOB U  CBOWCTB
NapaJUIEIbHBIX U MEPHEHANKYISPHBIX INIOCKOCTEH, IBYTPAHHBIX U
JIMHEWHBIX YIJIOB.

BeinonHeHne NOCTPOEHUs YITIOB MEXAY HPSIMBIMHU, HNPSIMOW U
IUIOCKOCTBIO, ~ MEXAY  IUIOCKOCTSMHM  II0  OIMCAaHHUIO H
pacrno3HaBaHUE UX HA MOJEIAX.

IIpuMeHeHHe NPU3HAKOB M CBOWMCTB PACIOJIOKEHUS IPSAMBIX H
IUIOCKOCTEH MPU PELICHUH 3a/1a4.

N300paxeHne Ha pUCYHKax U KOHCTPYUPOBAaHUE Ha MOAEIISAX
NEPIIEHUKYJIAPOB U HAKJIIOHHBIX K INIOCKOCTH, MPSMBIX,
MapaJUIEIIbHBIX IIJIOCKOCTEH, YIIIOB MEXAY MPSMOM U INIOCKOCTBIO
1 000CHOBaHUE MTOCTPOEHUS.

Pemenne 3agad Ha BBIYMCICHUE TIE€OMETPUYECKUX BEIUYMH.
OnuceiBaHUE PACCTOSIHUSI OT TOYKHU JI0 INIOCKOCTH, OT MPSIMOMU /10
IUIOCKOCTH, MEXIY IUIOCKOCTAMM, MEXIY CKPEUIMBAIOLIMMUCS
HPSMBIMH, MEKAY MPOU3BOJIBHBIME (DUTYpPaMU B IIPOCTPAHCTBE.
@opMyIMpOBaHUWE M  [OKa3bIBAHUE OCHOBHBIX TEOPEM O
paccTosHUAX (TEOpEM CYLIECTBOBAHMUS, CBOICTBA).

N300paxkeHre Ha 4YepTekax M MOJAEISAX pacCTOSIHUA U
000CHOBaHHE CBOMX CyXJAeHUW. OnpeleneHue U BBIYUCIECHUE
paccrosHuii B mpoctpaHcTBe. [Ipumenenue ¢opmyn u Teopem
IJIJAHUMETPUH IS PELICHUS 3a/1a4.

O3HaKOMJICHHE C NOHATHEM IapaJIJICIIbHOTO MPOEKTUPOBAHMS U
ero cBoiictBamu. Dopmynuposanue meopemvl O  NIOWAOU
OpPMO2OHANILHOU NPOEKYUU MHO20Y20NbHUKA.

[Ipumenenue Teopun A OOOCHOBAaHUS  IOCTPOCHUM U
BBIYMCIICHUM.

AprymeHTHpoBaHUE CBOUX CYKJICHUH 0 B3aUMHOM
PAacIoyI0KEHUH ITPOCTPAHCTBEHHBIX (PUTYD

MHuororpaHHuKHu

Onucanue u XapaKTEepPUCTHKA pa3IUYHBIX BUJIOB
MHOTOTPAaHHUKOB, [IEPEUHUCIIEHUE UX DIIEMEHTOB U CBOMCTB.
N300pakeHrne MHOTOTPaHHUKOB W BBIMOJHEHUE TOCTPOCHHUS Ha
M300paXEHUSIX U MOJIENISIX MHOTOTPAHHHUKOB.

Brruncnenne JINHEMHBIX 3JIEMEHTOB 51 YIJI0B B
MPOCTPAHCTBEHHBIX KOH(MUTYpaIsaX, apryMEeHTHPOBAHUE CBOMX
CYKIECHUM.

XapakTepucTdka W HM300pak€HHWE  CEUeHHUs, Ppa3BEpPTKU
MHOTOTPAaHHUKOB, BEIYMCIICHUE TIOMIAAeH TOBEPXHOCTEN.
[TocTpoeHue mpocTEeHIIMX CeYeHH Ky0a, MPU3MBI, MHUPAMUIBL.
[TpumeHnenue (HakToB U CBEIEHUHN U3 IUTAHUMETPHH.
O3HakoMJIeHUE C€ BHJAAMH CHMMETPUHA B  IPOCTPAHCTBE,
dbopMyTUpOBaHUE OMPEACICHUA W CBOWCTB. XapaKTEPHCTHKA
CHMMETPHUU TEJl BPALEHHUS] © MHOIOTPAHHHUKOB.

[IpuMeHeHne CBONCTB CHMMETPHH IIPU PEIICHHUH 3a/1a4.
Hcnonp3oBaHre MPUOOPETEHHBIX 3HAHWMA JJIS WCCICIOBAHUS U
MOJIETUPOBAHUS HECTIOKHBIX 3a7ad.

W300paxeHne OCHOBHBIX MHOTOTPAHHUKOB ¥  BBITIOJHEHUE
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PHCYHKOB IO YCJIOBHUSIM 3a]a4

Tena 1 moBepxXHOCTH
BpallleHHA

O3HakOMJICHHE C BHJAMU TeJ BpalleHUs, (OpMyIUpOBAHUE HX
ONpeeICHUI U CBOMCTB.

dopMyIHpPOBaHUE TEOPEM O CEYEHUHU IIapa IUJIOCKOCTBIO W
MIJIOCKOCTH, KacaTeIbHOM K cdepe.

XapakTepucTuka U U300pakeHUE Tell BpAIlleHUsl, UX Pa3BEPTKH,
CceueHus.

Pemenve 3amady Ha MOCTPOCHHE CEUCHHM, BBIUMCICHUE [UIMH,
paccTostHuM, yrioB, Iiomaned. IlpoBeneHune moKa3aTeIbHBIX
pacCcyXJIeHU MpHU PelIeHUH 3a1au.

[IpuMeHeHrne CBOWCTB CUMMETPUM TPU PEIICHHH 3a7ad Ha Teia
BpallleHUs1, KOMOMHALINIO TEl.

N300pakeHre OCHOBHBIX KPYTJIBIX TEJI M BBIMOJHEHHWE PHUCYHKA
10 YCJIOBUIO 33/1a4u

N3mepenusi B reomeTpun

O3HaKOMIIEHHE C ITOHATUAMU IUIOIIAAU U 00beMa, aKCHOMaMU

M CBOMCTBaMH.

Pemennie 3amay Ha BBIYMCICHHE IUIOMIANAEH IUIOCKUX (GUTYpP C
MPUMEHCHHEM COOTBETCTBYIOIIMX GopMynl ©  (HaKTOB U3
TJIAHUMETPHH.

W3ydeHne TeopeM O BBIYHCICHUU OOBEMOB MPOCTPAHCTBEHHBIX
TeN, pelIeHHe 3aJad Ha TMpuUMeHeHue (OpMyNT BBIYHCICHUS
00BEMOB.

Wzyuenue (opmyn ans BBIUMCICHHS IUIOIMIAAEH MOBEPXHOCTEH
MHOTOTPAaHHUKOB U TE€JI BPAILICHUS.

O3HaKOMJIEHHE C METOJIOM BBIUYMCIICHHS IUIONIAAX MOBEPXHOCTH
chepsl.

Pemenne 3amay  Ha BBIYMCIICHHE IUIOMIAJEH IMOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJI

Koopaunatbl u BEeKTOPBI

O3HakoMJIeHHE C TOHATHEM BeKTopa. M3ydeHue nexapToBOi
CHUCTEMBI KOOPJMHAT B IIPOCTPAHCTBE, TIOCTPOCHUE 10 3aJaHHBIM
KOOpPJAMHATAM TOYEK U IIIOCKOCTEH, HAXOXKIECHUE KOOpAMHAT
TOYEK.

HaxoxxneHue ypaBHEHUH OKPYXHOCTH, CQepbl, IUIOCKOCTH.
Beruncnenue paccTossHUNA MEKy TOYKAMH.

W3yyeHue CBONCTB BEKTOPHBIX BEIWYMH, IPABUII Pa3I0KECHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, IMPABHI HAXOXKICHUS
KOOPJMHAT BEKTOpPA B MPOCTPAHCTBE, MPABWI JEUCTBUM C
BEKTOPAaMH, 3aIaHHBIMA KOOPJIMHATAMM.

IIpuMeHeHre TeopuM MpHU pELICHUM 3aJad Ha JACUCTBUA C
BEKTOpPAMH.

N3yyeHnue CKaIApHOTO IIPOU3BEIEHUS BEKTOPOB, BEKTOPHOIO
ypaBHEHUs MpsMOM M IUIOCKOCTU. lIpumeHeHue teopum mpu
pelIeHUH 3a7a4 Ha JEHUCTBUSA C BEKTOpaMHU, KOOPAWUHATHBIN
METO/1, MPUMEHEHUE BEKTOPOB ISl BBIYKMCIICHHS BETUYUH YIJIOB U
PacCTOSIHUM.

O3HakOMIICHHE C JI0Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUU O
B3aUMHOM  pACIIOJIOKEHHH  TPSIMBIX M IJIOCKOCTEM €
VICIIOJIb30BAHNEM BEKTOPOB
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3. YCJOBMUS PEAJIM3AIIAN YYEBHOU JUCHUILIAHBI

3.1 MaTepuaIbHO-TEXHHYECKOMY 00ecredeHH 0

Peanuzanusi y4yeOHOM  JUCHMIUIMHBI  OCYIIECTBJISETCs B y4yeOHOM KaOuHeTe
«MaremaTtuka»

O6opynoBanue y4eOHOT0O KaOUHETa:

. ITocamounble MecTa 110 KOJIMYECTBY 00yUaroIuxcs;

. Pabouee mecTo mpenogaBaTers;

. KommiiekT yaeOHO-HarIaJHbIX TOCOOUH TI0 MaTeMaTHKe;

. WHTepakTHBHAsS [OCKAa C JIMLIEH3MOHHBIM IPOTPAMMHBIM OOECIICYeHHEM M|

MYJIbTEMEIHA MPOEKTOP (METOAUICCKUN KAaOWHET)

4.2. UndopmanuonHoe odecriedeHne o0ydeHust

OcCHOBHbBIE HICTOYHUKH:

M.U. baimmakoB «Martematukay. — M.: Akagemus, 2017.

M.U. bamMakoB «Maremartuka. 3agauduky. — M.: Akagemus, 2017,

A. H. KonmMoropoB «Aunre6pa u Havana aHamusa, 10-11 kmace». — M.: IlpocBemienue,
2016.

A.B. IToropenos «I'eometpus, 7-11 kmace». — M.: IIpocsemenne, 2016.

JlonoTHUTeIbHbIE UCTOYHUKH:

1. A. I MopakoBuy, E. E. TynpuuHckas «AnreOpa u Hayaja aHaJu3a.
KoHnTtposbabie paboTei». - M.: MHemo3uHa, 2016

2. JL.W. 3BaBuy, JI.A. Hlnsnounvk, b.B. Ko3ynua «KoHTposbHEIE U TTPOBEPOUYHBIC
pabote». — M.: Jlpoda, 2012

3. T. B. Konecuuxosa, O. H. KonecuukoB «Anredpa u Havana ananmuza. COOpHUK
3aJJaHU# 1715 IOJrOTOBKH K UTOTOBOM arTtectaiuny. — M.: Dk3ameH, 2015

4. U. M. Ilerpymenko, B.U. IIpoxopenko, B. ®. Cadonor «COopHHK 3ama4 1O
anreOpe, reoMeTpur M Hadainam aHanusza». — Caskt-IletepOypr, MockBa, KpacHonap: Jlans,
2013

HNuTepHeT — pecypcsl:
https://my.1september.ru/
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4 KOHTPOJIb U OIIEHKA PE3YJbLTATOB OCBOEHHS YYEBHOH
JUCHUITTIMHBI
KOHTpPO/Ib M OlleHKA Pe3yIbTaTOB OCBOCHUS Y4eOHOW AUCIUIUINHBI OCYIIECTBISETCS
IpernoJiaBaTesieM B Ipolecce MPOBEIEHHUSI CaMOCTOSATENIbHBIX paboT, KOHTPOJIbHBIX PadoOT,
YCTHBIX OTBETOB O0YYAIOIIUXCS, @ TAKXKE BBHITIOTHEHUS 00YJAIOIUMHUCS JOMAIIHUX 33 JaHHH.

Pe3yabTarnl 00yyeHus (0CBOCHHbIE YMEHUS,
YCBOCHHbIE 3HAHUS)

®opMbI M METOAbI KOHTPOJIS U
OLIEHKHM Pe3yJIbTATOB 00y4YeHusl

Vmenua:

v\ HaxXOJWTh 3HAYCHUS
TPUTOHOMETPUYECKUX BBIPAKCHUI HAa OCHOBE
OTIpeIeNIeHNs], UCTIONB3YS TPH HEOOXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA, BHIIOIHATH
npeoOpa30BaHus BIPAKEHHA, TPUMEHSIST (HOPMYIIbI
TPUTOHOMETPHH;

@poHTANBHBIN U UHIUBULYATbHBIN
omnpoc. CamocTosTenbHas padboTa.
Pemenune ynpaxuenuii. Ouenka p/o —
(bpOHTAIBHBINA U UHIUBUTYJIbHBIN
onpoc Bo Bpems ypoka. OreHka
PE3yJIbTaTOB CAMOCTOSITENLHOM
paboTHI.

v\ BBIUMCIIATH 3HA4YeHHE (YHKIHH [0
3aJIaHHOMY 3HAYCHHIO apryMEHTa MPH Pa3IMIHbIX
crocob6ax 3agaHus PyHKIIHH;

Pemenue ynpaxuenuii. [Iucemennas
camocrosTenbHas pabora. Oenka p/o
aHaAJIN3 U OLICHKA PE3y/IbTaTOB
BBITNOJIHEHUSI CAMOCTOSTEIbHON
paboTHI.

v\ omnpenensTh  OCHOBHBIE  CBOMCTBa
YUCIOBBIX (YHKIWMHA, WUIIOCTPUPOBATH HX Ha
rpadukax;

[Toctpoenwue rpapukos. UreHue
rpacdukoB. OueHka p/o. AHanu3 u
OLIEHKA 3HAHWI NIPU BBIITOTHEHUN
YIPaXHEHUM.

v’ crpouTh rpaduKu M3YYEHHBIX
(GYHKIMIA, WUTIOCTPUPOBATH 10 TpaduKy CBOMCTBA
AIIEMEHTAPHBIX ()YHKIIHIA;

[Toctpoenwue rpapukos. UreHue
rpacdukoB. OueHka p/o. AHanu3 u
OlLlIEHKa YMEHHI paboTaTh C
rpadukamu.

v\ HCIONB30BaTh MOHATHE (QYHKIMU IS
ONMCaHUs U aHaJIN3a 3aBUCUMOCTEH BEIIMUMH;

HCNO0JIb30BATH NMPUOOPETEeHHbIE 3HAHUSA U
YMEHUSI B MNPAKTHYECKOM [AeATEJIbHOCTH H
MOBCEeTHEBHOM KU3HU

CamocrositenbHas padora.
ITocTpoenue u uteHne rpaguKoB
JIBYDKEHUS, N3MEHEHHSI TEMITEPATYpP.
Onenka p/o. O1ieHKa HaBBIKOB pabOTHI
¢ rpauKamMu.

v\ Ui ONHCaHWs C MOMOIIBIO (YHKIHI
PasIMYHBIX 3aBUCHMMOCTEN, IIPEACTABICHUS WX
rpaguueCcKy, MHTEPIPETALUH TPadHKOB.

NuauBuyansHbIN onpoc.
Or1ieHka p/o — OLIEHUTh HaBBIKU YTCHUSI
rpauKoB.

v’ pewmarthb npocreiinme
TPUTOHOMETPHYECKHE ypaBHeHHS,
TPUTOHOMETPHYECKHE YPABHEHHS, CBOISIIIHECS
K JIHHEHBIM M KBAaJPATHBIM, a TAaKKe
AHAJOTHYHbIE HEPABEHCTBA H CHCTEMBI;

CamocTosTenbHas paboTa.
Kontponbnas padota. Ouenka p/o.
AHanuM3 1 OLIEHKa pe3yIbTaTOB
MUCHbMEHHBIX PaboT.

v\ ONUCHIBaTh B3AUMHOE PACIIOIOKEHHUE
OPSAMBIX B IPOCTPAHCTBE, aAp2yMeHmMUposams ceou
cyarcoenusi 06 3MoM pacnoloHCeHul,

@pOHTAIBHBIN OIIPOC.
WuauBuayansHelil onpoc. OneHka p/o
— aHaJIu3 U OLICHKA YCTHBIX OTBCTOB
00yJaromuxcs.

v\ aHaIM3MUPOBATH B MPOCTEHUIINX CITyJasx
B3aUMHOE pacroioxeHue 00BEKTOB B
IIPOCTPAHCTBE;

®poHTaneHbI onpoc. OneHka
p/o. O1IeHUTh OTBETHI 0OYUYAIOIIUXCS.

v\ ONHUCHIBaTh B3aWMHOE PaCIOJIOKEHHUE
IJIOCKOCTEH B MPOCTPAHCTBE, ap2YMeHmuposams

OpOHTAIBHBIN OIIPOC.
CamocrositenpHas padbora. Onenka p/o
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ceou cyofcdeﬂuﬂ 00 3mom pacnonoosrcenuu,

v\ aHaNM3MpOBATh B MPOCTEHIIMX CITyJasx

@pOHTAIBHBIN OIIPOC.

B3aUMHOE pacroyiokeHue 00BEKTOB B | UnauBuayanbHelii onpoc. OueHuTs p/o
MIPOCTPAHCTBE; — OLIGHUTH OTBETHI 00YJAIOIIIXCS.
v' HaxoIHWTh IIPOM3BOJIHBIC Pemienue ynpaxHeHui.
AJIEMEHTAPHBIX (PYHKIIN; CamocrositenbHas padora.
Kontponbnas padota. Ouenka p/o.
AHanu3 M OlleHKa MUCbMEHHBIX padoT.
v\ HCNOJB30BaTh  MPOM3BOAHYIO  JUIS ®poHTaNBHEII OTPOC.

U3y4eHHUs] CBOMCTB (YHKIMH ©  IMOCTPOCHUS

rpaduKoB;

CamocrositenpHas padbota. OueHka p/o.
AHanu3 1 OlleHKa OTBETOB M paboT
00yJaroIuXcsl.

V' IpUMEHSTH MIPOU3BOIHYIO TUIS
MPOBEJICHUS MTPUOIMKCHHBIX BBIYUCICHUH, PEIlaTh
3aJauMd MPUKIAJAHOTO XapakTepa Ha HaXO0KJIEeHUE
HanOOJIBIIIETO0 U HAUMEHBIIIETO 3HAYCHUS;

HCII0JIb30BATHh HpHOﬁpeTeHHbIe 3HAHUA H
ymeHuss B HpaKTI/I'leCKOﬁ ACATCJIbHOCTH H
HOBCEIIHeBHOﬁ KM3HU LU PCIICHUSA ITPUKIaIHBIX
3aga4, B TOM YHCJIC COLHMAJIbHO-3KOHOMHNYCCKHUX U
(1)I/ISI/I‘IGCKI/IX, Ha HauOOJbIIME K HAWMEHBIIHE
3HAYCHUS, HAa HAXOKACHHUEC CKOPOCTU U YCKOPCHUS;

Penrenune npukiagHpIX 3a1a4.
CamocrositenbHas padora.
Kontponbnas padota. Onenka p/o —
OIICHKA YCTHBIX OTBETOB, aHAIH3 H
OLIEHKAa ITMCbMEHHBIX PadoT
oOydJaromxcsi.

v pacCiio3HaBaTb Ha YCPTECIKAX U MOACIIAX

HPOCTPAHCTBEHHBIE ¢dopMbl; COOTHOCUTH
TpeXMEpHbIE OOBEKTBI C HX  OIHCAHHSIMH,
M300paKCHUSIMU;

n306pamaTb OCHOBHBIC MHOTOI'DAHHUKH

NunuBuayansHbi 1
(bpoHTATBHBIN ONPOC, TOCTPOCHHE
n300pa’keHUH MHOT'OI'PaHHHUKOB.
Omnenka p/o. OueHka yCTHBIX OTBETOB,
aHaJIM3 U OLICHKA TOCTPOCHUS
M300paKeHHI.

v\ BBINOJHATH YEPTEKH IO YCIOBUAM
3a/1a4;

[TocTpoenue ueprexeit. Ouenka
p/o. O1ieHUTh TPABUIBHOCTD U
KaueCTBO YepTEkKeEH.

v pemaTL HHaHI/IMCTpI/ILIeCKI/Ie 158
NPOCTEHIINEe CTEPEOMETPHUYECKHE  3aJaydl  Ha
HaXOXICHUC FeOMeTpI/I‘ICCKI/IX BCIINYNH ()IJ'II/IH,
yIJI0B, TUIoNIaiel, 00HEMOB);

WunuBuayanbHas pabora.
CamocrosrenbHas padora. OueHka p/o.
Ananus u OLICHKA YCTHBIX OTBETOB U
pe3yJIbTAaTOB PEelIeHHs 3a]1au.

v\ HCIOJIB30BaTh npu peleHnn WNHuBuayansHBIN OpoC.
CTepeOMEeTpUYECKUX 3ajad IulaHumerpuueckue | @ponTansHeli onpoc. OueHka p/o.
(bakThl U METOJIBI, OneHka 0TBETOB 00yUaIOIUXCSL.

v\ TPOBOIUTH JIOKa3aTeIbHbIE Pemenue 3anau. Onenka p/o —

PACCYXKIACHHA B XOA€ PCIICHUA 3a4a4,

AQHAJIM3 U OLICHKA PacCyXJICHUN
o0yJaromuxcs.

v' u300pakaTh KPYIJIbIE TeJla; BHIOIHATD
YEPTEXKU 110 YCIOBUAM 3a/ay;

BrInonHeHne puCcyHKOB.
IIpoBepka p/o. [IpoBeputsb
MIPAaBUJILHOCTD BBINIOJHEHHS PUCYHKOB.

v' HCIOIh30BaTh pu peleHnn ®poHTanbHbIM onpoc. OueHka
CTEpPEOMETPUYECKUX 3a/Jay IUlaHuMeTpuuyeckue | p/o. OLeHUTh OTBEThI 00yUYaIOLIUXCS
(aKThl 1 METOJIBI;

v\ TpOBOIHTH J0Ka3aTeJbHbIE WNHauBuayansHbIi ompoc.

pacCyXaACHUA B XOAC pCHICHUSA 3a/1a4,
HCIT0JIb30BATb l'lpHOﬁpeTeHHble SHAHUA U

[Tposepxka p/o. OLIeHUTH OTBETHI
00yJaromuxcs
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YMeHHsI B MNPAKTHYECKOH [1eATeJILHOCTH MW
MOBCEAHEBHOM KH3HU:

v’ s uccienoBaHus  (MOIEIMPOBAHMS)
HECJIOKHBIX TMPAaKTUYECKUX CHUTYyalluid Ha OCHOBE
M3y4eHHBIX (POpMYIT U CBOKCTB (uryp;

CamocrosTenbHas padora.
Omnenka p/o — OLIEHUTH Pe3yIbTATHI
BBITIOJIHCHUSI CAMOCTOSITEIbHOM
paboTHI.

v\ BBIUHMCIIATH OOBEMBI M  IUIONIAIH
MOBEPXHOCTEH  MPOCTPAHCTBEHHBIX  TEJl  MpHU
pellIeHUH TMPAKTUYECKUX 3a/ay, HCIOJNb3Yys Mpu
HEOOXOAUMOCTH CIPABOYHUKHU U BBIYUCIUTEIIbHBIC
YCTPOICTBA;

Pemenue 3agau. ®poHTaNbHbIN
onpoc. MuauBuyanbHbIN onpoc.
OneHka p/o — OLIEHUTb OTBETHI
00yYaromuXcst ¥ Pe3yJIbTaThl PEIICHUS
3ajau.

v BBIYHUC/IATH B l'IpOCTQfIIIIHX ciryvyasix
IJI01IHAAHU " 00Bb€eMBI ¢ HCII0JIH30BaAHHEM
OnpeacJICHHOT0 MHTEIrpaJia;

Pemenwue 3amau. [IpoBepka p/o —
aHaJIM3 U OICHKA PEIICHHS 3a/1a4.

v HaxXOJUThb 3HAUCHUA KOPHsI, CTCIICHH,

CamocrosiTenbHas pabora.
OreHka p/o — MPOBEPUTH U OIICHUTH
CaMOCTOSITEIILHBIC PA0OTHI.

v BBINOJIHATH IPeOOPa30OBAHUS
BBIPOKEHUI, IPUMEHSS (HOPMYJIBI, CBI3aHHBIC CO
CBOMCTBaMM CTCIICHCH;

@pOHTAIBHBIN OIIPOC.
NupuBunyaneHbiii onpoc. Pemenune
3anad. [IpoBepka p/o — OLEHUTH OTBETHI
oOyuaromuxcsi. AHaJIu3 U OlEHKa
pe3yJIbTAaTOB PEMICHU 3a1a4.

v peliaTh MOKa3aTCJIbHBIC YPABHCHUS,
CBOJAIIUECA K JIMHECIHBIM U KBaApaTHBIM, a TaAKXKE
AHAJIOTUYHBIC HCPABCHCTBA U CUCTCMBI;

@®poHTATBHBIN OIPOC.
CamocrosrtenbHas padora. [IpoBepka
p/0 — aHAIIU3 ¥ OLIEHKA PE3YJIbTaTOB
MMCbMEHHBIX pa0oT.

v\ HaXOWTh 3HAUYEHHUs Jorapupma Ha
OCHOBE OIIPEEIIECHUS, UCIIONb3Ys IPU
HE00XOIMMOCTH UHCTPYMEHTAJIbHBIE CPEJICTBA;
MOJIb30BaThCsl MPUOIMHKEHHON OLIEHKOM MpH
MPAKTUYECKHUX pacyeTax;

@pOHTAIBHBIN OIIPOC.
NuauBuayansHbI onpoc.
CamocrosrenbHas padora. [IpoBepka
p/0 — aHaNU3 U OLIEHKa KayecTBa
BBITIOJTHEHUS MTUCbMEHHBIX paloT,
OILICHKA YCTHBIX OTBETOB.

v BBINOJIHATH IPEOOPa30OBAHUS
BBIPOKEHHH, TPUMEHSSI (POPMYJIBI, CBSI3aHHBIEC CO
CBOWCTBaMH JIOTapr(hMOB;

Pewenne ynpaxHeHuil.
®ponTanbHsbIi onpoc. [Iposepka p/o.
OueHUTh YCTHBIE OTBETHI U aHAINU3 U
OLICHKA PE3YJIbTATOB MMCbMEHHBIX
pabor.

v\ pemiath Jorapu(pMHUUECKUE YPaBHEHUS,
CBOJISIIMECS K IMHEWHBIM U KBaIpaTHBIM, a TaK)Ke
AQHAJIOTMYHBIE HEPABEHCTBA U CUCTEMBI;

®poHTanbHEIM onpoc. Pemenne
ynpaxHeHuil. CamocTosTenbHast
pabota. KonTponbHas paboTa.
[TpoBepka p/o — OLIECHUTH OTBETHI U
MCbMEHHBIE pabOTHI.

v\ pemarh npocTeinme KOMOWHATOPHBIE
3aJaud  MeTojJoM  repebopa, a TaKke C
MCIIOJIb30BaHUEM M3BECTHBIX (OPMYIT;

®poHTaneHEIN onpoc. Pemenne
ynpaxHeHni. OLleHKa OTBETOB U
pe3yJIbTAaTOB PEIICHUS YITPAXKHECHHUIA.

v BBIYUCIIATH B HpOCTCﬁMHX cirydadax

BEPOSITHOCTH COOBITHI Ha OCHOBE TMOJICYETA YHCIIA

HCXOJIOB;

HCIOJIB30BaATH npnoﬁpeTem{me 3HAHUA H
YMEHUA B HpaKTquCKOﬁ ACATCJIbHOCTH H

Peurenue ynpaxHeHUi.
@pOoHTAIBHBIN OIPOC.
WNunuBunyansHelii onpoc. IIposepka
p/0 — OIIEHUTH OTBETHI O0YYAIOIIHUXCSI.
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MOBCEAHEBHOM KH3HU:

v IJi1  aHajlin3a PpCajibHBIX  YHCJIIOBBIX
JaHHBIX, MTPCACTABJICHHBIX B BHAC AUArpamm,

rpaduKoB;

Urenue nuarpamm, rpaduKoB.
[TpoBepka p/o. OLICHUTH OTBETHI
oOydJaronmxcs.

v’ aHanuza
CTaTUCTHYECKOTO XapaKTepa.

UHpOpPMALIUU

®poHTaneHbIi onpoc. [Iposepka
p/o. O1IeHUTH OTBETHI OOYJAIOIITUXCSI.
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