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1. HACIIOPT PABOYEN NPOTPAMMBI YYEBHOH JUCIHUIIJINHBI
OVY]1.04 MaTemaTuka

1.1. O0Js1acTh IPpUMEHEHUs] IPOTrPaMMbI

Pabouas mporpamma y4eOHON NHUCUMIUIMHBI SBJISIETCS YacThIO MPOrPaMMBI MOATOTOBKH
CIELIMAINCTOB CpeHero 3BeHa B cooTBeTcTBUU ¢ PI'OC cpennero obuiero oopa3zoBanus,
®I'OC cpennero mnpodeccoHanbHOTO oOpa3zoBaHusd W Tpoduiss NPodecCHOHATBEHOTO
oOpa3zoBanus mno cneuranibHoct  CIIO 10.02.05 Ob6ecnedyenre HHPOPMALIMOHHON
0€3011acHOCTH aBTOMAaTU3UPOBAHHBIX CUCTEM

1.2.MecTO 1M CHUILUIMHBI B CTPYKTYP€ OCHOBHOM NMpo(eccuoHAIbHOI 00pa3oBaTeIbHOM
nporpamMmal: 0011e00pa3oBaTEIbHBIN ITUKIL.

1.3. Iequ w 3agayd JUCUMILIMHBI — TpPeOOBAaHUS K PpPe3yJbTaTaM OCBOCHUS
AUCIHUNJIMHBI:
* obecrieueHre chOPMUPOBAHHOCTH MPEACTABICHUN O COLUANIBHBIX, KYJIbTYPHBIX U
HUCTOPUYECKUX (PaKTOpax CTAaHOBJICHUS MATEMATUKHU;
* o0OecrieueHue  CHOPMUPOBAHHOCTU  JIOTUYECKOTO,  AJITOPUTMHUUECKOTO U
MaTeMaTU4YECKOr0 MBIILJICHUS;
» obecreueHre CPOPMUPOBAHHOCTU YMEHUN MPUMEHSTH MOJTYUYECHHbIC 3HAHUS MPHU
pelIeHUH pa3INYHbIX 33]1a4;
e oOecrnieueHre CHOPMHUPOBAHHOCTH TMPEACTABICHUM O MaTeMaTHKe Kak YacTu
OOIIEYEIOBEYECKON KYJIBTYPhl, YHUBEPCAILHOM SI3bIKE HAYKH, IO3BOJISIOIIEM
OINKCHIBATH U U3Y4YaTh PEAIbHbIC TIPOLIECCHI U SIBJICHUS.

B mnporpamMMmy BKJIIOUEGHO coOjep)kaHWE, HAIpaBICHHOC Ha (OPMHUPOBAHUE Y
oOy4Jaromuxcst KOMIETSHIINHN, Heo0XoauMbIX 11 KadecTBeHHOro ocBoeHust OITOIT CITO na
0a3e OCHOBHOTroOOMIeT0 OOpa30BaHUS C TOJIYYEHHEM CPEAHETOo OOIero oOpa3oBaHMS;
MpOrpaMMbl  TIOATOTOBKA  KBATH(PUITMPOBAHHBIX pabOUMX, CIYXAIUX; TPOrPaMMBbI
noArotoBku crennanuctorepeanero 3sexa (IIIKPC, ITICC3).

OcBoeHue cojepkaHusi y4eOHOM aucuuIuiuHbl «MartemaTukay o0ecrneunBaeT
JTOCTHKEHUE 00YUYAIOIIUMUCS CIICTYIOIINUX pPe3)yibmamos:

* TUYHOCMHDbIX:

—C(OpPMUPOBAHHOCTh  MPEJCTABICHUH O MaTeMaTHKE KaK YHHBEpPCaJIbHOM

A3bIKCHAYKH, CPEACTBE MOICIUPOBAHUS ABJICHUM M MPOIECCOB, UACAX U METOAaX

MaTEMaTHKHU;

— TOHMMAaHWE€ 3HAYMMOCTH MaTEeMaTHUKH [JI1 HAay4YHO-TEXHHUYECKOIo mporpecca,

c(hOpMHUPOBAHHOCTH OTHOIIIEHUS K MaTeMaTHKE KaK K YaCTH 00IIeUeI0BeYSCKOM

KyJbTYpbl ~ 4Y€pe3  3HAaKOMCTBO C  HCTOpUEM  pa3BUTUS  MaTEMaTHKH,

IBOIIOIUECUMATEMAaTHUECKUX HJICH;

— pa3BUTHUE JIOTMUECKOTO MBIIUICHUSI, MPOCTPAHCTBEHHOIO BOOOpaKeHUs,

AITOPUTMUYECKON KYJIbTYPhl, KpUTUYHOCTH MBIILJIEHUS] HA YPOBHE, HEOOXOAMMOM

JUISE

Oynyuieit mpodecCUOHABLHON JIEATeIbHOCTH, JIJIs1 MPOAOJIKEHUSI 00pa30BaHus U



caMm000pa3oBaHus;

— OBJIQJCHHEC MAaTEMATHYCCKUMHU 3HAHWSIMH W YMCHHUSAMH, HEOOXOIUMBIMU B
MIOBCETHEBHOM JKU3HU, JIJISI OCBOCHHS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCIUATLINH
"

JTUCITUTUTIH MPOo(deCCHOHATBHOTO MUK, JIJIS TIOTyYeHHsI 00pa30BaHUs B 00JIACTSX,
He TpeOyIoIUX YIIIyOJIeHHOW MaTeMaTU4eCKON MOATOTOBKY;

— FOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YKCIIE CaMOOOpPa30BaHMUIO,

Ha TPOTSDKCHUM BCEW JKM3HU; CO3HATEIBPHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa30BaHUI0 KaK YCJIOBUIO YCHENTHOM MpodecCUOHaNbHOW M OOIIEeCTBEHHOMN
JeSITeTbHOCTH;

— TOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSITETTLHOM TBOPUYECKOM M OTBETCTBEHHOMN
JCSITebHOCTH;

— TOTOBHOCTh K KOJUICKTHBHON paboTe, COTPYIHHUYECTBY CO CBEPCTHUKAMH B
00pa3oBaTeIbLHOM, OOIIECTBEHHO  TMOJIE3HOM,  y4eOHO-HCCIIEI0BATEIBCKOM,
POSKTHOW UIPYTHX BUAAX ACSITCILHOCTH;

— OTHONICHHE K MPOPECCHOHATBHOU IEATCIILHOCTH KaK BO3MOXXKHOCTH YYacTHsI B
pCIICHNH JINYHBIX, OOIIECTBCHHBIX, TOCYJapPCTBCHHBIX, OOIICHAIMOHAIBLHBIX
npo0OJieM;

* MemanpeomMemHuix:

— YMEHHUE CaMOCTOSITEJIbHO ONPENEIATh LeJIU JeATEIbHOCTH U COCTABIATh TIaHbI
JEeSATENbHOCTH; CAMOCTOSTENbHO OCYIIECTBIIATh, KOHTPOIUPOBATH U KOPPEKTUPOBATH
JeSITENBHOCTD; UCIIOJIb30BaTh BCE BO3MOYKHBIE pecypcbl TSt
JOCTHXKEHUSTOCTABIICHHBIX LIEJIEH U peanu3alyy IUIaHOB JIEATeIbHOCTH; BBIOUPATh
yCTEIIHbIE

CTPaTETUH B PA3IUYHBIX CUTYaIIUSX;

— yMEHHE MPOYKTUBHO OOIATHCS ¥ B3aUMOJIEHCTBOBATh B IPOLIECCE COBMECTHOM
JESITeIbHOCTH,  yYUTHIBATh  MO3ULUU  JIPYTUX  YYaCTHUKOB JESTEIbHOCTH,
s exTuBHO pa3pemarb KOH(PIUKTHI;

— BIAQJCHHE HaBBIKAMHM  II03HABATEJIbHOW, y4eOHO-MCCIENOBATENLCKON U
MIPOEKTHOMIEATEIbHOCTH, HABBIKAMHM Ppa3pelIeHUus MpodsieM; CHOCOOHOCTh U
TOTOBHOCTh KCaMOCTOSITEIbHOMY TOMCKY METOJIOB PEIICHHUs MPAKTUYECKUX 3ajad,
PUMEHEHHUIOPA3IMYHbIX METOIOB MTO3HAHNUS;

— TOTOBHOCTb U  CIOCOOHOCTh K  CAaMOCTOSITENIbHOM  MH(OPMAIMOHHO-
MO3HABATEIbHONICATEILHOCTH, BKIIOYas YMEHHE OPHEHTHPOBATHCA B Pa3TUIHBIX
UCTOYHUKaXUHPOpMALIUM,  KPUTHUYECKH  OLEHUBATh W  HHTEPIPETUPOBATH
uH(bOpPMAIINIO, TOTYYaeMYIO U3 PA3IMUYHBIX HCTOYHUKOB;

—BJIaJICHUE SI3BIKOBBIMH CPEJICTBAMU: YMEHUE SICHO, IOTUYHO ¥ TOYHO U3JIaraTh
CBOIO TOUKY 3PEHUs, UCIOIb30BaTh a/ICKBaTHbIE SI3bIKOBBIE CPEJICTBA;

— BJIaJIeHUE HaBbIKAMU  I[IO3HABATEJIbHOM  peQuieKcMM  Kak  OCO3HAHUS
COBEpIIACMBIXICUCTBUH W  MBICIUTENbHBIX IMPOIECCOB, HX PE3yJbTaTOB H
OCHOBaHUH, TPAaHMUIICBOETO 3HAHUS M HE3HAHUS, HOBBIX IMMO3HABATENbHBIX 3a/1a4y U
CPEICTB AJSUX

TOCTHKCHHS,

—IIeJICYCTPEMIICHHOCTD B MTOMCKAaX U MPUHATUHU PEIIEHUI, COOOPa3UTENLHOCTD U
UHTYUIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPECTABICHUN; CIOCOOHOCTH BOC-



NPUHUMATH KPACOTY Y TAPMOHUIO MUPA;

* npeoMemHmbix:

- c(OpPMUPOBAHHOCTH MPEACTABICHUN O MATEMATHUKE KaK YaCTH MUPOBOU KYJIbTYPBIH
MECTe MaTeMaTHKd B COBPEMEHHOM LMBWIM3ALMK, CIOCO0aX  OMHMCaHUs
SABJICHUMPEATBHOTO MUPA HA MATEMATHYECKOM SI3BIKE;

—Cc(hOpPMUPOBAHHOCTH MPE/ICTABICHUN O MATEMAaTUUECKUX MOHATHUSIX KaK BaXKHEUIIIUX
MaTeMaTHYECKUX MOJIEIAX, ITO3BOJISIIOIINX ONUCHIBATh U U3Y4aTh PA3HBIENIPOLIECCHI U
ABJICHUS; TOHUMAaHHE BO3MOKHOCTH aKCUOMAaTHYECKOTO OCTPOECHUSIMATEMATHYECKUX
TEOpUH;

—BJaJICHUE METOAAMHU JIOKA3aTeIIbCTB M AJTOPUTMOB pELICHHS, YMEHHE HX
MIPUMEHSITh, TPOBOJIUTH I0KA3aTEIIbHBIE PACCYKIEHHUS B XOJI€ PEUICHUS 3a/1a4;

—BJaJCHUE  CTAHJAPTHBIMU  [pPUEMaMU  PEUICHUS  palMOHAIBHBIX U
UppAIMOHATBHBIX,I0KA3aTEIIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN U
HEPABEHCTB, UXCUCTEM; MCIIOJIb30BAHNUE T'OTOBBIX KOMIIBIOTEPHBIX ITPOIPaAMM, B TOM
YHUCJIE JISI TIOMCKA MY TU PELICHUS U WUTKOCTPALIMU PELICHUS] YPABHEHUN U HEPABEHCTB;

—Cc(OpPMUPOBAHHOCTH MPECTABICHUN 00 OCHOBHBIX MOHITHSIX MAaTEMATHUYECKOTO

aHaJlM3a 1 UX CBOMCTBAX, BIaJICHUE YMEHUEM XapaKTepHU30BaTh MOBeIeHUE (DYyHKITUH,
WCIIOJIb30BaHNE IIOJYYECHHBIX  3HAHUM I ONMUCAHUSA 17} aHanu3a
pEabHBIX3aBUCUMOCTEN;

—BJAJICHUE OCHOBHBIMM TMOHSATHSMH O IUIOCKMX H  NPOCTPAHCTBEHHBIX
reoOMEeTpUYEeCKUX (Urypax, X OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTH YMEHHS
pacno3HaBaTh reOMeTpUYecKrue (PUryphl Ha YEPTEKaX, MOACIAX U B pEaIbHOM MUPE;
NPUMEHEHUE M3YYCHHBIX CBOMCTB TreoMeTpuueckux ¢uryp u Qopmyn s
PELICHUSTEOMETPUUECKHUX 3a/1a4 U 33/1a4 C MPAKTUYECKUM COJIEPKAHUEM;

—C(QOpPMHUPOBAaHHOCTh MPEJCTABICHUN O TMpoleccax U SBJICHUSX, HMEIOIIUX
BEPOSTHOCTHBIM ~ XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B  pPEaIbHOM
MHPE,0CHOBHBIX MTOHATHUAX DJIEMEHTAPHOM TEOPUU BEPOSITHOCTEN; YMEHUN HAXOIUTH
MOLICHUBATh BEPOSITHOCTH HACTYIUICHUSA COOBITHI B MPOCTEUIINX
MPAKTUYECKUXCUTYALUSIX U OCHOBHBIE XaPAKTEPUCTUKU CIyYalHbIX BEJIUYHH;

—BJIQJICHUE HABBIKAMH MCIIOJb30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOrpaMm
IIPUPELIEHUN 3a4a4.

1.4. PekoMeHnayeMoe KOJIM4YECTBO YaCOB HA OCBOCHUE NPOIPAMMBbI JUCUMIVIUHbI:

MaKCUMaJlbHOW y4eOHOM Harpy3ku oOyuaromierocs 234 yac, B TOM YHUCJIE:
00s13aTeIbHON ay TMTOPHOM yueOHOM Harpy3ku odydaromierocs 234 Jaca

1.5. ®opmupoBaHNe JUYHOCTHBIX Pe3yJIbTATOB 00y4eHMS.



[Inanupyemble pe3ysbTaThl Pazgen 1 Paznen2 | Paznen3 | Pasmen4 | PaznenS | Pasmen 6 | Paznen 7 | Pasmen 8 | Paznen 9
BripabatbiBath:
1) poccuiickyto Irpa)/1aHCKYIO UIAEHTUYHOCTb,

+ + + +

MaTpUOTHU3M, YBAXKEHUE K CBOEMY HapoOLy,
YyBCTBAa OTBETCTBEHHOCTH Iepen PonuHoi,
TOpJOCTH 3a CBOM Kpail, cBoro Poauny, npouuioe
Y HACTOSIIIEE MHOIOHAIIMOHAJIBHOTO HApO1a
Poccuu, yBaxeHue rocy1apcTBEHHbIX CUMBOJIOB
(repO, duiar, ruMH);

2) TPaKAAHCKYI0 IO3HMLIMIO0 KaK aKTHBHOTO W
OTBETCTBEHHOI'O WJIEHA POCCHICKOrO OOIIecTBa,
OCO3HAOLIETO CBOM KOHCTHUTYLHOHHBIC MpaBa W
00s13aHHOCTH, YBa)KaIoOIIETO 3aKOH u
HPaBOMOPSIIOK, obnagaroniero 4yBCTBOM
COOCTBEHHOTO JTOCTOUHCTBA, OCO3HAHHO
NPUHUAMAIOIIETO TPAIUIHOHHBIC HALMOHATIbHBIC U
00IIIeYeNIOBEYECKHE T'YMaHHCTHYECKHE "
JIEMOKPaTHYECKUE [ICHHOCTH;

3)roroBHOCTh K ciy:keHHt0 (OTeyecTBy, €ro

3alIUTEC,

4) copMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKH,
OCHOBAHHOTO Ha JIUAJIOre KyJIbTYp, a TaKkKe
pa3nIuyHBIX (HOpPM OOIIECTBEHHOTO CO3HAHMS,
OCO3HaHHUE CBOET0 MECTa B MOJIUKYJIBTYPHOM
MHpE;

5) chOpMHUPOBAHHOCTH OCHOB CAMOPA3BUTHUS U
CaMOBOCITUTaHHS B COOTBETCTBHH C
00I1IeYeIOBEYECKIUMH IIECHHOCTSIMU U HJIcaIaMH
rpakIaHCKOTO O0IIeCTBa; TOTOBHOCTh U
CIIOCOOHOCTh K CAMOCTOSITEIbHOM, TBOPUYCCKOH M




OTBETCTBECHHOM ACATCIIbHOCTH,

6) TOJIEpaHTHOE CO3HAHUE U TIOBEJACHHUE B
MOJIUKYJIBTYPHOM MUPE, TOTOBHOCTH U
CIIOCOOHOCTB BECTH AMAJIOT C APYTHMU JIIOABMH,
JOCTHraTh B HEM B3aUMOIIOHUMAHHMSI, HAXOIUTh
o0IIre e U COTPYAHUYATD IS MX
JOCTIOKEHHSI, CHIOCOOHOCTh MPOTUBOCTOSITH
UJICOJIOTUH SKCTPEMU3MA, HAIIMOHAIN3MA,
KceHO(OoOHH, TMCKPUMHUHAIIMH TIO COLUATBHBIM,
PEIMTUO3HBIM, PACOBBIM, HAIITMOHAJIbHBIM
MIPHU3HAKAM U JIPYTHM HETATHBHBIM COIMATIHHBIM
SABJICHUAM

7) HaBBIKU COTPYIHUYECTBA CO CBEPCTHUKAMH,
ACTbMHU MJIAAICTO BO3pacTa, B3pOCIbIMU B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOM,
y4eOHO-HCCIIEe10BATENbCKON, IPOEKTHOM U
JPYTHUX BUAAX ACSATEIbHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U TTOBEJICHUE HA
OCHOBE YCBOEHHsI 001IIeueI0BEYEeCKUX 1IEHHOCTEHH;

9) roTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHuIO, B
TOM YHCJIE CaMO0OPa30BaAHUIO, HA IPOTSKEHUH
BceH KHN3HHU; CO3HATCJIBbHOC OTHOIIICHUE K
HENpepbIBHOMY 00pa30BaHUIO KaK yCIOBUIO
yCrenrHo mpoecCuoHaTBHOM U 00IIECTBEHHOM
JeSITeIbHOCTH;

10) acreTnueckoe OTHOIIEHHUE K MUPY, BKIIOYast
ACTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOLICHMIA;

11) npunsATHE U pean3annio IEHHOCTEN
3I0pOBOTO M 0€30MMacCHOT0 00pa3a >KU3HU,
noTpeOHOCTH B (PU3HUECKOM
CaMOCOBEPILIEHCTBOBAHHUM, 3aHATHUSIX CIIOPTUBHO-
03/I0pPOBHUTEIBHOM 1A TENBHOCTHIO, HEMTPUATHE
BPEJIHBIX NPUBBIYEK: KYPEHHUs, YIOTpeOIeHUs
QJIKOT0JIsl, HAPKOTHUKOB;




12) GepexxHOE, OTBETCTBEHHOE U KOMIIETEHTHOE
OTHOIIEHHE K (PU3NYECKOMY U IICUXOJIOTHIECKOMY
3JI0POBBIO, KaK COOCTBEHHOMY, TaK U JAPYTHX
Joiel, YMEHHE OKa3bIBaTh MEPBYIO MOMOIIIb;

13) ocoznanHbIi BEIOOP Oyaymiei mpodeccuu u
BO3MOXKHOCTEH pean3aliii COOCTBEHHBIX
KU3HCHHBIX TIAHOB; OTHOIIICHHE K
npodecCHOHaIbHOM AATEILHOCTH KaK
BO3MOKHOCTH YYaCTHsI B PEILICHUH JTMYHBIX,
OOIIIECTBEHHBIX, TOCYJAPCTBEHHBIX,
00IIeHAMOHAIBHBIX ITPOOJIEM;

14) chpopMupOBaHHOCTH HKOJIOTHUECKOTO
MBIIIJIEHUS, TOHUMAHUSI BIUSHHS COLMATIbHO-
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE
MIPUPOTHON M COIMAILHOM Cpebl; IPUOOpETCHIE
OMbITA HKOJIOr0-HAMPABICHHOMN JESITENbHOCTH;

15) oTBETCTBEHHOE OTHOIIEHHUE K CO3JJaHUIO
CEMbHU Ha OCHOBE OCO3HAHHOTO IPUHATHUSA
LICHHOCTEN CEMEWHOM KU3HH.




2. CTPYKTYPA U COJEPKAHUE YYEFHOU JUCIUILINHBI

2.1. O0bem yueOHOI TUCHUILINHBI U BUAbI y4eOHOH PadoThI

Bup yueOHoM padoThI

Oovem uacos

MaxkcuMaJibHasi yueOHasi Harpy3ka (Bcero) 234
O0si3aTesibHAsI AYAUTOPHAsI Y4eOHAasi HArpPy3Ka (Bcero) 234
B TOM YHCJIE:
71a00paTOpPHBIC 3aHATHS -
MPAKTUYECKUE 3aHSATHS 140
KOHTPOJIbHBIE PaOOTHI 7

KYPCOBOU IPOEKT - HE MPEAYCMOTPEH

CamocrosiTesibHasi paboTa o0y4yalonerocs (Bcero)

Hmoeosas ammecmayus 6 ghopme - 3x3ameHn

10



2.2. TemaTu4ecKHUil IV1aH U coaepxanre yuyeOHou nucuumianabl MATEMATHUKA

HaumenoBanue Conep:xxanue yueOHOro MaTepuaJia, NPpakTu4ecKkue padoTbl, CAMOCTOSITeILHbIE O6LeM 4acoB YpoBenn
pa3iesioB H TeM KOHTPOJIbHBbIE PA00THI 00y4YaK0IUXCH OCBOEHMSI
1 2 3 4
O3HaKOMJICHHE C POJIBI0 MATEMATHUKH B HayKe, TEXHUKE, IKOHOMUKE, HHPOPMAITUOHHBIX 2
Beenenne TEXHOJIOTHSX U MPAKTUYECKOH esaTenbHOCTH. O3HAKOMIIEHHUE C LIETSAMU U 33/1a4aMH U3yUeHUs
MateMaTtHKu npu ocBoeHuu npodeccuii CIIO u cnermanbrocter CI10O
Pa3nea 1. AJITEBPA
CoaepxaHue y4eOHOI0 MaTepuaia
1 Lenble u panmonansHbIe yKcna. JlelicTBuTenbHble uncia. [Ipubnmkennsle 2
Boruncienus. (Llenbie u panronansHbie yncia. JledcTBUTENbHBIC YHCIIA.
Brinonnenue apudpMeTnueckux ASMCTBUI HAJl YMCIaMH, COYETasi YCTHBIC U 4
MUChMEHHBIC TTpreMEbl. [IpuOkeHHbIe BRIYUCICHHS. Haxox 1eHne mpuOImKEeHHBIX
Tema 1.1. 3HAYCHHUI BEJIMYMH W MOTPENTHOCTEH BHIYUCICHUH (a0COMFOTHON M OTHOCUTEIIBHOM );
CpaBHECHHE YHCIIOBBIX BhIpakeHH. Haxoxk1eHne ommoOoK B MPeoOpa3oBaHMSIX U
PasBuTHe nousiTus 0 BLIUMCIICHUAX. Pelienre npukiIaanbIX 3a1a4 .)
uuce 2 Kowmmutekcusie yncia.(KoMruiekcHsie yrciia. Pa3BuTHE TOHSTHS YnCITA. 2
AnreOpanueckas (opMa KOMIUIEKCHOTO yHcia. J{edcTBUS HaJl KOMITJIEKCHBIMU
griciaMu. [ 'eomMeTpudeckasi HHTEpPIpETaIisl KOMIUICKCHBIX YHCEIL.)
[IpakTuueckoe 3anstue 1:
[TpuOIMKCHHBIC BRIYUCIICHUS U PEIICHHUE MPUKJIAIHBIX 33/1a4 . 4
[IpakTudeckoe 3aHsaTue 2:
Pemenue 3a/1a4 ¢ KOMIUIGKCHBIMU YHCIIAMHU.
KonrtpomnbHbie paboTbl -
CopepxaHue y4eOHOr0 MaTepuaia
1 KopHu HatypanbHOM cTENEeHH U3 Yucia U uX cBoiicTBa. CTeNeHu ¢ pallMOHAIbHBIMU 2
Tema 1.2. MOKa3aTeIsIMM U X CBOWCTBA.
2 CreneHu ¢ IeHCTBUTENBHBIMH MMOKA3aTEIsIMU M MX CBOMCTBA. 2
Kopau, crenenn n 3 ITpeoOpa3zoBanye anrebpandecknx, paluoHaIbHBIX BBIPAKEHHMI. 12 2
sorapu@me1 4 [TpeoOpaszoBaHye HpPaAIMOHAIBHBIX, CTCIICHHBIX BBIPAKCHUM 2
5 Jlorapudpmer u ux cBorictBa.(Jlorapudpm umcina. OcHOBHOE jorapupMUUYECKOe
ToxkaectBo. IlpaBuna neiictBusi ¢ jorapupmamu. JleciTHUHBIE M HATypajbHBIE
nmorapudMel. [lepexon Kk ApyroMy 0CHOBaHHIO. )
6 [TpeoOpa3oBaHue MOKA3ATEIBHBIX U JOTapUPMHUECKUX BBIPAKECHHUH. 2
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Tema 1.2.

Kopuu, cTrenenu n
Jorapu(pmsi

[IpakTrueckoe 3anstue 3:

Borunicnenne u cpaBHEeHHE KOpHEH. BblnmonHeHue pacueTroB ¢ paaukanamu. (Beimonnenue
pacueToB Mo (GopMysaM, COAEPKAIIUM PaAUKalIbl, OCYLIECTBISAS HEOOXOAUMBIE TIOJJICTAHOBKU
u npeoOpazoBanust. CpaBHEHHE KOPHEH)

[IpakTrueckoe 3anstue 4:
Penienue nppanoHajibHbIX YPaBHEHUN

[IpakTrueckoe 3ansTue S:

HaxoxneHnue 3Ha4yeHH CTENEHN C pallMOHAIIBHBIMU MTOKA3aTelIIMU. Pellienre npocTenmmx
MOKa3aTeNbHBIX ypaBHeHUH.( HaxokmeHne 3HaUeHUI CTETNIEHU C palliOHATbHBIMHU
nokasarensimu. CpaBHeHue cTenieHeid. [IpeoOpa3oBaHne BhIpa)EeHH, COIEPIKATIX
crereHu.PellieHre npoCcTeHImMX NoKa3aTeIbHBIX YPaBHEHHUIA. )

[IpakTuueckoe 3anstue 6:

Brruncnenune norapudmos. (Haxosxaenue 3HaueHui iorapugma 1o mpou3BOILHOMY
OCHOBaHMIO. [Iepexo OT OAHOr0 OCHOBaHHUs K APYrOMy. BBIUKCIIEHHE U CPAaBHEHHE
norapu¢mos. JlorapudmMupoBanue 1 MOTEHIMPOBAHKE BHIPAKEHUIA. Penenne nmpukiaHpx
3a7a4.)

IIpakTueckoe 3ansatue 7:

Brimonaenue npeobpa3zoBaHuii TorapupMUIeCKuX BRIpaKEHHUN. Pemenne sorapuMuaecKkinx
ypaBHeHMH. (BbinoaHeHne npeodpazoBaHuii BeIpaXeHU, TpuMeHeHHe (HopMyJl, CBA3aHHBIX
CO CBOWCTBaMH CTETICHEH U JOTapu(MOB.

Onpenenenue 061aCcTH JOITyCTUMBIX 3HAUYCHUH JTorapupMUUIEcKoro BelpaskeHus. Perenne
JorapuMUUECKUX YpaBHEHHUN. )

[IpakTrueckoe 3aHsiTuE 8:
Pemenue 3aganuii mo teme: «KopHHU, CTEIICHH | JIOTapU(MBD».

[IpakTuueckoe 3ansiTue 9:
Pemenue 3amanmii mo teme: «Kopuu, crenenn u morapudmen.(1 gac)
Kontpoasnas padora Nel no treme: «Kophau, crenenu u jorapudmsi».(1 gac)
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Paznea 2.
I'eomeTpus

Coneprkanue yueOHOro MaTepuaa

1 B3anmHoe pacnonoxkeHnue AByX MPsAMbIX B pocTpancTse. [lapamiensHOCTh pAMOit
u 1ockocTu. IlapannenbHocTh myockocTed. IlepneHAuKYISIpHOCTh TPAMONH M
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Tema 2.1

m10cKoCTH. [IepreHauKyasip ¥ HaKJIOHHAsL.

Yrois Mexay NpsAMOU U INIOCKOCTBIO./[ByrpaHHbIN yroi. YTo MeXy INIOCKOCTIMM. 2
IIpsimble n 2 [lepnieHauKyISIpHOCTh  JIBYX IIIOCKOCTeH. ['eomerpuueckoe mpeoOpa3oBaHue 6
IJIOCKOCTH B IIPOCTPAHCTBA: NIApPAJLIEJIbHBIN IEPEHOC, CUMMETPUSI OTHOCUTEIIBHO MJIOCKOCTH.
NMPOCTPAHCTBE 3 [TapannensHoe poekTrpoBanue. [1momans opToroHaaIbHON MPOEKIIUH. 2
M300paxkeHue IpOCTPaHCTBEHHBIX QHUTYD.
[IpakTuueckoe 3ausatue 10:
IIpu3HaKy B3aMMHOTO PACIOIO0KEHHS PAMBIX. YTOJ MEKy NpsMbIMH. B3anmuoe
PacCIoJIOKEHUE NPSIMBIX U INIOCKOCTEN. YTOJI MEXKy NMPSMOM U IIOCKOCThIO. TeopeMsbl 0
B3alMHOM PACIIOJIOKEHUU MIPSIMON U TJIOCKOCTH.
[TpakTnueckoe 3anstue 11:
[TepnieHUKYJISIp M HAKJIOHHAS K IUNIOCKOCTH. Teopema o Tpex NepneHAuKyIspax. 8
ITpakTnueckoe 3anstue 12:
[Tpr3HaKu ¥ CBOWMCTBA MApAJUIEIbHBIX H NEPHEHAMKYJIISAPHBIX MIIOCKOCTEH.
ITpakTnueckoe 3ansTue 13:
[TapannenpsHOE MPOEKTUPOBAHUE U €0 CBOMCTBA. Teopema o mIoaam OpTOroHaIbHOM
MPOEKIIMA MHOTOYTOJIbHUKA. B3anMHOE pacnoioskeHre IPOCTPAaHCTBEHHBIX (GUTYD.
KoHTponbHbIe paboThI -
Cosepkaane yaeOHOro MaTepuraa
Mpuororpannuku.(Bepmmasl,  peGpa, TpaHu  MHOrorpaHHuka.  Pa3Beprka. 2
1 MHuororpansasie yribl. Beinmykiabsie MHororpanHuku. Teopema Oiinepa. Ilpusma.
[Ipsimast 1 HakioHHas npusma. [IpasunbHas npusma. [lapannenenunesn. Kyo6.)
2 [Tupamupa. IlpaBunbHas nupamMuga. Y cedeHHas nupamuaa. Terpasap. 2
Tema 2.2 Cummerpun B MHoOrorpanHukax. CedeHuss MHOTOrpaHHHKOB. IIpeacraBienue o 10 2
3 MIPAaBUJIbHBIX MHOTOTpaHHUKaxX. (CuMMeTpuu B Ky0e, B mapajuiefienunesie, B mpu3Me
MHoOrorpaHHUKH U u nupamuae. CeueHus KkyOa, MPU3MBbI M IUPAMU/IBI. )
KpyTible TeJ1a Hununnp u konyc.(L{ununaap u konyc. 2
4 VYceuennblii konyc. OcHOBaHWE, BBICOTa, OOKOBasi MOBEPXHOCTh, OOpazyrorias,
pa3BepTKa.)
Ceuenus ten Bpamenus. lllap u chepa.llomodue Ten. (OceBbie CeUCHUs W CEUCHUS, 2

napayensaeie ocHoBanuto. llap u cdepa, ux ceuenus. KacarenpHas mI0CKOCTh K
ctepe.llogobue Ten. OTHOMIEHUS TUIOMIAICH TOBEPXHOCTEH U 00BEMOB TTOIOOHBIX
TeJL.)

[TpakTnueckoe 3anstue 14:
Muororpanauku. Ilnomans u 06beM npu3Mel, napanienenunena, kyoa.(Pasnudaasie BubI
MHOrorpaHHukoB. Mx uzo0Opaxenus. CeueHusi, pa3BepTKU MHOrorpaHHukoB. [1nomanp
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MoBEepXHOCTU. Buapl cumMeTpuii B mpocTpaHcTBe. CHUMMETpPHS TE BPALICHUS U
MHOT'OI'PaHHHKOB. )

[IpakTnueckoe 3ausarue 15:
[Tnomaap 1 00beM MUPAMUIBI, YCEUCHHON MTHUPAMUIBI, CCUCHUSI.

[IpakTuueckoe 3ausarue 16:

ITnomans ¥ 00bEM IIIMHAPA, KOHYCA. 12

[IpakTuueckoe 3ausatue 17:

[Tnomanp 1 00beM ImIapa, IIomaab chepol.

[TpakTnueckoe 3anstue 18:

Pemenne 3agannii no TeMe « MHOTOrpaHHUKHU W KPYTJIBIC TEIa.

ITpakTnueckoe 3anstue 19:

KontpoabHasi padora Ne3 1o TeMe«MHOrorpaHHUKH 1 KPYTJIBIC TEa.

Copneprxanue yueOHOro MaTepuasa
Pasnea 3. 1 Paguannas mepa yria. BpamarensHoe nuxenue.(M3ydyeHue paauaHHOro MeTosa
OCHOBBI M3MEPEHUs YTJIOB BPAIIEHUS U UX CBSI3U C TPpagycHON Mepoil. 300paxkeHne yrioB

TPUrOHOMETpHH BpAILICHUs HA OKPY>KHOCTH, COOTHECEHUE BEJIMYMHBI YIJIA C ET0 paCHOJ'IO)I(eHI/Ielt/I)

2 CuHyc, KOCHHYC, TAaHT€HC U KOTaHreHc yucia. (GopmynupoBaHue onpeeaeHui
TPUTOHOMETPUUYECKUX (DYHKIMHN AJIS YIJIOB MOBOPOTA U OCTPHIX YIJIOB
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA U 00BSCHEHUE X B3aUMOCBS3H. )

3 DopMyJIbl IPUBEACHUS. 14

4 ®opmyisl cnoxeHus. DopMyiibl yaBoeHus. @opMyIibl mosioBUHHOTO yria. (Cunyc,
KOCHHYC U TAaHT€HC CYMMBI M Pa3HOCTH ABYX YIi10B. CHHYC U KOCUHYC JJBOMHOIO
yraa. @opMyIibl HOJOBHHHOTO yIJIa.)

5 [TpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUIECKHUX BhIpaKeHUM. ( Bbipaxkenue
TPUTOHOMETPUUYECKUX (YHKIMI Yepe3 TAHI€HC ITOJIOBUHHOTO
aprymenTa.llpeoOpa3oBanue cyMMbl TPUTOHOMETPUUECKUX (DYHKIIHIA B
IIPOM3BEACHUE U TPOU3BECHUS B CYMMY.)

6 ApKcuHyC, apKKOCUHYC, apKTaHreHc uncia. [Ipocreiinme TpuroHoMeTpuueckue
YPAaBHCHHS.

7 [IpocTelilyie TPUrOoHOMETPUUECKHUE YPABHEHHSI M HEPABECHCTBA.

[IpakTuueckoe 3austue 20:
Panuannas mepa yriia. (PagnanHelil MeTOI M3MEPEHUS! YIJIOB BPALLEHUS U CBSI3b C IpajlyCHOU

MEpOii.)

[IpakTnueckoe 3anstue 21:
DopMyJIbl IPUBEACHHUS.
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[IpakTrueckoe 3ausTue 22:
Pemenue 3apanuii mo Mmarepuany «OCHOBHbIE TPUTOHOMETPUUYECKUE TOXKIECTBAY.

[IpakTrueckoe 3austue 23:
[IpeoOpazoBaHus IPOCTEHITUX TPUTOHOMETPHUUCCKUX BhIPAKCHHUIA.

[IpakTuueckoe 3ausTue 24:
Apkdyakuun. [IpocTeiiime TpPUroHOMETPUICCKIE YPAaBHCHUS.

[IpakTuueckoe 3ausTue 25:
[Ipocreiilne TPUrOHOMETPUYECKUE YPAaBHEHUSI 1 HEPABEHCTBA.

ITpakTnueckoe 3anstue 26:
Pemenue 3amanuii mo teMe: « OCHOBBI TPUTOHOMETPHI).

[IpakTuueckoe 3anstue 27:
Pemenue 3amanmnii mo teme: «OCHOBBI TpUTOHOMETPUWY.(1 "ac)
Kontpoabsnas padora Ne2 o reme: «OcHOBBI TpuroHoMmeTpumy.(1 gac)
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1 moayroaue-102 yaca(4

8 4. Jeknuii U 54 4. NpakTHYECKUX PadoT)

Pa3geu 4.
KomOunaropuka,
CTATHCTHUKA U
Teopus
BEPOSITHOCTEN

Coneprkanre yu4eOHOro MaTepuasa

OcHOBHbIE MOHATUS KOMOWHATOPUKU. 3aJaud Ha IOJCYET YHuCiIa pa3MEIIeHUH,
NePEeCTaHOBOK, coueTaHni. (OCHOBHBIE MOHATHS KOMOMHATOPUKU.MIcTOpus pa3BUTHS
KOMOMHATOPUKH, TEOPUU BEPOATHOCTEW M CTATUCTUKU U MX POJb B Pa3IUYHBIX
cdepax 4esoBeyecKon KU3HEESITEIbHOCTH. )

Tema 4.1

) ®opmyna ounoma HeroTona. CBoiicTBa OMHOMHHAIBHBIX KO3 PUIIMEHTOB.

Tpeyronpuuk [Tackans.

1-2

1-2

DJIeMeHTBbI
KOMOUHATOPHKH

[IpakTuueckoe 3anarue 28:

Pemenne komOunaTopHbix 3ama4.(Mcropust pa3BuTHS KOMOWHATOPUKY, TEOPHH BEPOSITHOCTEH
U CTaTUCTHKH M MX POJIb B pa3iIMyHBIX cepax denmoBeuecko xusHenesTenpHocTH.[IpaBuna
KOMOMHATOPHUKH. )

[IpakTnueckoe 3anarue 29:
Pa3memniennsi, coueTaHust U IePEeCTAHOBKH.

[IpakTrueckoe 3anstue 30:
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bunom Heiotona u tpeyronpauk [lackans. [lpukiiagaele 3agauu 10 KOMOMHATOPHKE.

KoHTtposibHBIC pabOTHI

Cojepkanre yaeOHOT0 MaTepHraja

1 CobbiTHe, BeposITHOCTh COOBITUA. (COOBITHE, BEPOSATHOCTh COOBITHUS, CIIOKEHUE U 1-2
YMHOKEHHE BeposTHOCTEH.[IoHATHE 0 HE3aBUCHMOCTH COOBITHI. )
Tema 4.2 2 JluckpetHas cinydaitnast BenuunHa.[loHsTre 0 3akoHe Oonbmux yucen.(JuckperHas 1-2
cllydaifHas BETMUMHA, 3aKOH €€ pachpe/eneHus. YucaoBble XapaKTepUCTUKH
DJ1eMeHThI TEOPUH JIMCKPETHOH ciydaiiHO# BenuduHbl. [IoHATHE 0 3aKOHE OOJIBIINUX YHCEN.)
BEPOSITHOCTEN I[NpakTuyeckoe 3anarue 31:
Brruucnenue BepostHocTel. [Ipukitagueie 3agaum.
KoHTposibHBIC Pa0bOTHI
Tema 4.3 Coneprkanre yu4eOHOro MaTepuasa
JIeMEeHThI DneMeHThl MaTeMaTudeckoi ctatuctuku. (IlpencraBinenne nanHbIX (TaOIHIIBI,
MaTeMaTH4eCKOH 1 auarpammbl, Tpadukn), reHepaibHas COBOKYITHOCTb, BEIOOpKa, cpeiHee 1-2
CTATHCTHKH apudmernyeckoe, Mmeanana. lloHsTre o 3a1auax MaTeMaTHISCKON CTATUCTHKH. )
[IpakTnueckoe 3anarue 32:
[IpencraBiaeHue YMCIOBBIX JaHHBIX. [IpuKkiIagHbie 3a0a9H.
KoHTposibHBIC PabOTHI
CojieprkaHre yueOHOro MaTepHuaia
JlexapToBa cucrema KOOpAMHAT B IPOCTpaHCTBE. BekTopsl. JlelicTBUS ¢ BEKTOpAMH. 2
(ITpsmoyronbHas (IekapToBa) cHCTeMa KOOPAMHAT B MpocTpaHcTBe. Moaynb
1 BeKTOpa. PaBeHCTBO BeKTOPOB. CIIOKEHHUSI BEKTOPOB. Y MHOKEHHUE BEKTOPA HA YHUCIIO.
Paznoxenne BekTopa mo HampaBieHHsM. DopMyna pacCTOSHUS MEXKAY IBYMs
Pazngen 5 TOYKaMHU. Y paBHEHHUs C(Pephl, IIIOCKOCTH U TIPSIMOIA. )
Koopaunater u 3 VYron mexnay aBymsa Bekropami. IIpoexuuns Bekropa Ha ock. KoopauHaTel BeKTOpa. 2
BEKTOPBI CkansipHO€ MpoM3BeJeHNE BEKTOPOB. Vcnonb3oBaHue KOOPAUHAT U BEKTOPOB MpU

PCIICHUM MAaTCMATHYCCKHUX M ITPUKJIaAHbIX 3a/J1a4.

IIpakTuueckoe 3anstue 33:
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BekTtopsl. JlelicTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOpJIUHAT B MPOCTpaHCTBE. JleicTBus
C BEKTOpaMHu, 33JlaHHbIMU KoopinHataMu. CKaJsipHOE MPOU3BEICHHE BEKTOPOB

[IpakTrueckoe 3anstue 34:
YpaBHEHHE OKPYKHOCTHU, CHEPHI, MIOCKOCTH. PaccTosiHue MEKTy TOUKAMH.

IIpakTrueckoe 3anstue 35:
BekropHoe ypaBHEHHE NPAMOU U IUIOCKOCTH. VCrionb30BaHNEe BEKTOPOB IIPH JOKA3aTEIIbCTBE
TEOPEM CTEPEOMETPUU

[IpakTuueckoe 3anarue 36:
Pemrenue 3ananuii mo reme «KoopiuHaThl U BEKTOPBDY.
3auetHas paboTaNe2 Teme «KoopauHaThl U BEKTOPBI».

KoHTposibHBIC pabOTHI

Paznen 6

DYyHKIUH, UX
CBONCTBA M rpapuKku

Coneprxkanue yueOHOT0 MaTepuasa

1 @ynkimun 1 ux cBorcTia. ['paduk pynkuuu. (Oynkiun. O61acTh ONpeneneHus 1
MHO’KeCTBO 3HaueHUH. ['paduk GyHKIUYU, MOCTpoeHHe rpapuKoB QPyHKIIHIA,
3aJJaHHBIX Pa3IMIHBIMU criocobaMu. CBOMCTBA (PYHKIIMH: MOHOTOHHOCTh, Y€THOCTb,
HEYETHOCTh, OTPAHUYEHHOCTb, EPUOANYHOCTD. [IpoMexyTKH Bo3pacTaHus U
yOBIBaHMS, HAKOOJIBIIICE M HAUMCHBIIICE 3HAYCHHS, TOYKU DKCTPEMYyMa. )

2 @ynkiun. ObpatHas ¢pyHkuus. Cnoxsas ¢pynkuus.(I'padpudeckas naTepnpeTanus.
[Tpumepb! PyHKIIMOHAIBHBIX 3aBUCHMOCTEN B PEATBHBIX MPOLIECCAX U SIBICHHSIX.
O6patsble pyHkiuyu. O61acTh onpeneneHus 1 00J1acTh 3HaUeHUI 00paTHOI
¢ynkuuu. I'paduk oOpaTtHOU GyHKIHMU. ApHUPMETHIECKHE OTIEPALIUU HaJ
¢yukuusamu. CrnoxxHast GyHkus (komnosuuus).[loHsaTue o HenpepeIBHOCTH

GYHKITHH. )
3 CrenenHas, mokazarenpHas, Jorapupmudeckasi QyHKIMH, UX CBOHCTBA U rpadUKH.
4 TpuroHoMeTpUUYeCKre U 00paTHBIC TPUrOHOMEeTpHUYeckre GyHKIUH. (OnpeneicHue

TPUTOHOMETpHUECKUX (YHKIINH, UX cBoMcTBa U rpaduku. [IpeodbpazoBanue
rpaMKOB TPUTOHOMETPUYECKUX (PYHKIIUN: MapauieTbHbIN IEPEHOC, CHMMETPHS
OTHOCHUTEIIbHO NPSIMOM Y=X, PACTSHKEHHE U CXKAaTUE BJIOJIb OCE
koopauHat.O0paTHbIC TPUTOHOMETPUIECKHE (DYHKITHH.)

[\S}

ITpakTnueckoe 3anstue 37:

@yHKMK, UX cBoWcTBa U rpaduku. TpuroHomerpuueckue U oOpaTHbIE TPUTOHOMETPUUECKUE
¢yukuuu. (Ilpumepsl 3aBUCHMOCTEH MEXly TEPEMEHHBIMU B pealibHBIX MPOLECccax U3
cMeXHbIX nquciuiuivl. Onpenenenue ¢pyHkuuil. [loctpoenue u yrenue rpad@ukoB QyHKINH.
Hccnenoanue dynkuun. HenpepsiBHbIC U niepuoauueckre QyHkiu. CBoicTBa M rpadyuKu
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CHHYyCa, KOCUHYCa, TaHTeHca U KoTanreHca. OOpaTHbie PyHKIIMU U uX rpaduku. OOpaTHbIC
TPUTOHOMETPUYECKUE (DYHKIIHH. )

[IpakTnueckoe 3andarue 38:
[TpeobpaszoBanus rpaduxos. (IIpeobpazosanue rpaduxos. [lapannensHslii mepeHoc,

CUMMCETPUSA OTHOCHUTCIIBHO oceit KOOpAUHAT U CUMMETPHA OTHOCUTCIIbHO Havdala KOOpJAWHAT.

CuMMeTpHsi OTHOCUTEIBHO MPSIMON Y=X, PACTSKCHHUE U CKATHUE BAOJIb OCEH KOOpPIMHAT.)

[IpakTnueckoe 3ansarue 39:
CreneHHble, IOKa3aTelbHbIe, Jorapugmuyeckue GyHKn.'apMoHIUecKre KoaeOaHusl.
[TpuknaaHble 3a1auu.

[TpakTnueckoe 3anstue 40:
Penrenue 3ananuii mo pazueny «OyHKIUU U TpadUKN».
3aueTtHas paboraNed o pazneny « DyHKIUMHN U rpaduKmy.

KoHTpoJibHBIE PabOThI

Paszpnen 7.
Hayaua
MaTeMaTH4eCKOro
aHaJIM3a
CoaepxaHue yu4eOHOro MaTepuaia
1 UYucnossle nocaenoarenbHocTy. [peaen nocnenoBatensHocTH. HenpepbIBHOCT

¢yskmun. (CriocoObl 3a1aHNs U CBOWCTBA YMCIIOBBIX MTOCIIEIOBATEILHOCTEMH.
[Tonsartue o npexaene nocnenoBareabHOCTH. CylleCTBOBaHUE Mpeiela MOHOTOHHOM
OrpaHMYEHHOMN nociefoBareabHoCcTH CyMMUpPOBaHUE MOCIEI0BATEIbHOCTEMN.

Tema 7.1 [ToHsTHE O HENIPEPHIBHOCTU (PYHKIIUU.)

Moc/Iex0BATEALHOCTH [IpakTuueckoe 3ansarue 41:

YuciioBas MOCIEA0BATEILHOCTD, CIIOCOOBI €€ 3aMaHus, BEIYHUCICHUS YWICHOB
nocieaoBarenbHOCTH. [Ipenen nocnenoBarebHOCTH. Beruucienue npeena 4yucaioBon
GbyHKITIH.

KoHTposbHBIC pabOTHI

CopepxaHnue yueOHOro MaTepualia

1 | [IpousBoanas. KacarenbHast Kk rpaduky ¢yakuuu. [Ipon3BoaHbie GyHKIUI.
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[IpaBuna Beraucienus npou3BoaubiX. ([loHsTHE O TpOM3BOAHON (PYHKITHH, €€
TreOMETPUYECKUH U (PU3NYIECKHIA CMBICI. YpaBHEHHE KacaTeIbHOM K rpaduky
¢ynkunu [Ipon3BoHass OCHOBHBIX 2JI€MEHTApHBIX (QyHKIMHA. [Ipon3BogHas CyMMBI,
pa3HOCTH, IPOU3BECHNUS, YaCTHOTO. [Ipon3BoHbIE 00OpPATHBIX PYHKIUI 1
KOMIO3WUIHMH (hYHKITUH. )

2 Bropas npousBoanas. ( Bropas npousBoaHasi, €€ reoMeTpu4ecKuii U Pu3nuecKuit
cMbIci. HaxoxaeHne CKOpoCTH IS Ipoliecca, 3aJaHHOro hopMyJIoi B rpadHKOM. )
Tema 7.2 3 Hccnenoanne GyHkumii u mocrpoenne rpadukos. ([[puMeHeHre IPOU3BOIHOM K
Tpoussomas HCCIICTIOBAHUIO QYHKIMI U TOCTPOCHHUIO rpadMKOB (QyHKIIHIA.)

[IpakTuueckoe 3ansarue 42:

[TpaBuna u popmynsl nuddepeHuupoBaHms, TA0IULA TPOU3BOJHBIX HIEMEHTAPHBIX U

CIIOXHBIX QyHKIMIA. YpaBHCHHE KacaTeIbHOU K TpaduKy OYHKIIUU

[TpakTrueckoe 3ansaTue 43:

UccnenoBanne @QyHKuMM C TMOMOILIBIO  Ipou3BogHOW. Haxoxknenue HauGombliero,

HAMMEHBIIET0 3HAYEHUS M SKCTPEMAJIbHBIX 3HaU€HUH (QyHKIIHH.

[IpakTuueckoe 3anarue 44:

[IpyuMmeHeHre MPOU3BOIHBIX K UCCIENOBaHHUIO (DYHKUUN U MOCTPOCHHIO IpadUKOB. 3aueTHas

paboTa

IIpakTrnueckoe 3ansaTue 45:

[IpumeHeHre MPON3BOIHBIX K UCCIIEIOBAHUIO (DYHKIMN M TOCTPOEHUIO IpapUKOB.

Kontposbnas padora Nedno teme «IIpousBogHas»

KoHTposbHBIC paOOTHI

CopneprkaHue yueOHOro MaTepuaa

1 [lepBooOpasnas. Heonpenenennsiii narerpan. (Ilepsoo6pasnas. HeomnpeneneHHbi
UHTErpa U ero cpoiicrsa. HaxoxxaeHne HeonpeaeaeHHbIX HHTETPaioB, CBOASAIUXCS
K TabmuuHbM. HemocpencTBeHHOE WHTETPUPOBAHUE, METOJ  IOJCTAHOBKU
HEOIPeIeJICHHOI'0 MHTErpaa.)

2 Omnpenenennbiii  unrerpan. (Onpenenennbiii uHTerpan. @Popmyna HbroToHa-
Jleiibnuua. HemocpencTBeHHOE MHTETPUPOBAHUE  OMPEAETICHHOTO HHTerpaja.
[IpumeHeHne  ONpeNeNeHHOro  WHTEerpana  Julsli  HaXOKJIEHUs  IUlouiaau
KPUBOJUHEHHOHN TpaIemnum.)

Tena 7.3 3 Bolunicnienue ompeneiaeHHOro UMHTErpajia METOJOM IOJACTaHOBKU. I[lpumepsl
Mma 7.

IlepBooOpa3nas u

NpUMCHCHUA MHTCTpAJia B (bI/I3I/IKe 1 reoMCTpHUH.

IIpakTrueckoe 3ansaTue 46:
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HHTErpaJ Beluucnenne HeONpeneaeHHbIX HWHTErpajoB METOJAOM HENOCPEICTBEHHOIO MHTEIPUPOBAHUS
Y METOJIOM IOJICTAHOBKH.
IIpakTuueckoe 3ausarue 47:
Brruncnenue onpeienieHHbIX MHTETPAJIOB METOJOM HEMOCPEJICTBEHHOIO MHTETPUPOBAHUS U
METOJ0OM MOJACTAHOBKH.
[IpakTuueckoe 3andarue 48: 8
Brruncnenue mionaaei miockux GUryp ¢ moMoIIbio ONpeeIeHHOr0 MHTerpasa.
[IpakTuueckoe 3anarue 49:
[Ipumenenust UHTErpaia K BBIYUCICHUIO (PU3NUECKUX BETMYUH U ILIOMIAACH.
KonTpoJasnasi padora Ne5 o reme «IlepBooOpa3Hasi M1 HHTEIpa»
Copepxanue yueOHOro Marepuasa
1 VYpaBHEHMsI, HEPABEHCTBA, CUCTEMBI YPAaBHEHUH 1 HEpaBeHCTB. (PaBHOCMIIBHOCTD
ypaBHEHMIA, HEPABEHCTB, cucTeM. OCHOBHBIE TPUEMBI X PELIECHUS (pa3IoKeHue Ha
MHOKUTEJH, BBEJICHUE HOBBIX MEPEMEHHBIX, MTOJICTAHOBKH, TPaQUIECKHil METO).
Hcnonws3oBanne cBOMCTB U rpadukoB GyHKIIUN MTPU PEIICHUH YPaBHEHUN U
HepaBeHCTB. MeTo1 mHTepBaoB. M300pakeHNe Ha KOOPIUHATHOMN TIOCKOCTH
MHOJKECTBA PEIICHUN YpaBHECHUN W HEPABCHCTB. )
2 PanmionaneHbie 1 UppalMoOHAIbHBIC YPaBHEHUS, HEPABEHCTBA U CUCTEMBI.
OCHOBHBIC IPUEMBI UX PEHICHUS. 10
3 [TokazaTenbHbIE ypaBHEHUS U HEPABEHCTBA, cUCTEeMbl. OCHOBHBIEC MPUEMBI UX
peuieHusl.
4 Jlorapumuueckne ypaBHEHUS, HEPAaBEHCTBA M cHCTeMbl. OCHOBHBIC TIPHEMBI HIX
Pasnen 8 peuieHusl.
YpaBHenus u 5 TpuronomeTpuueckne ypaBHeHHsI, HEPABEHCTBA M CUCTeMbl. OCHOBHBIE TTPUEMBI HX
HepaBeHCTBA PCIICHHUA.
[IpakTnueckoe 3ansTue 50:
PelreHue panmoHaIbHBIX M UPPALlMOHAIBHBIX YPABHEHUI M HEPABEHCTB.
[IpakTnueckoe 3anarue S1:
Penienue nokaszaTesbHbIX YPABHEHUNW W HEPABEHCTB.
[IpakTrueckoe 3anarue 52:
Penienue nokaszaTesbHbIX YPABHEHUNW W HEPABEHCTB.
[IpakTuueckoe 3ansarue 53:
Pemenue gjorapuMUUECKUX YPaBHEHUH M HEPABCHCTB.
[IpakTuyeckoe 3aHaTHE 54: 16
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Pemenue norapudmMudecKux ypaBHEHHH M HEPABEHCTB.

IIpakTueckoe 3anHsTue 55:
Penienue TpUroHOMETPUUYECKUX YPaBHEHHUH.

[IpakTuueckoe 3ansTuE 56:

Pemenne TPUTOHOMCTPHYICCKUX ypaBHCHI/Iﬁ 1 HCPAaBCHCTB. HpI/IKJ'IaI[HBIC 3aJa4u.

[IpakTnueckoe 3ansTue 57:
KonTpoabHasi padora Ne 6 1o pazneny «YpaBHEHHS U HEPABECHCTBA»

Pa3znen 9

IMloaroroBka k
IK3aMeHy

Copepxanue yueOHOro Marepualia

[IpakTuueckoe 3anarue 58:
Pemrenne 3a1a4 ¢ KOMIJIEKCHBIMHU YHCIIAMHU.

[IpakTuueckoe 3anarue 59:
MHOrorpaHHHKH.

[IpakTuueckoe 3anarue 60:
Kpyrasie Tena.

[IpakTrueckoe 3ansaTHE 61:
KoopauHatsl 1 BEKTOpBI B IPOCTPAHCTBE.

[IpakTnueckoe 3aHsTHE 62:
Brluncienue npeenoB nocie0BaTeIbHOCTH U YHUCIOBON (DYHKIIMH.

[IpakTrueckoe 3anstue 63:
HpOI/I?)BOI[HaSI 1 €€ IPpUMCHCHU .

[IpakTrueckoe 3anstue 64:
HMuTerpai u ero npuMeHEHHs.

[IpakTrueckoe 3anstue 65:
Perienue npocTeiinmx TpPUroHOMETPUUECKUX YPAaBHEHUH.

[IpakTrueckoe 3anstue 66:
Pemienue npocTerlmmx TPUroHOMETPUYECKUX YPAaBHEHUH.

[IpakTrueckoe 3aHsiTuE 67:
Pemenue 3amannii mo teme: «KopHu, cTeneHu u Jorapudmsy.
Pemienue nppanvoHagbHbIX YPABHEHUM.

[IpakTrueckoe 3ansTue 68:
PelieHne nokazaTenbHbIX YpaBHEHUN U HEPABEHCTB.

[IpakTrueckoe 3anstue 69:
Pemenue JorapuMUUECKUX YPaBHEHUH U HEPABEHCTB.

IIpakTnueckoe 3anstue 70:
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| | Hrtorosast KOHTpOJIbHAS padoTa

2 noayroaue-132 yaca(46 4. jJekuuii 1 86 4. NPaKTHYECKUX 3aHATHI)
I'on-234 yaca(94 4. gexuun u 1404. npakKTHYECKUX 3aHATHIH)
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3. YCJIOBUSA PEAJIM3ALIMU ITPOT'PAMMBI TUCHUITVIMHBI
3.1. TpeGoBaHMs K MUHHUMAJIbHOMY MAaTePHUAIbLHO-TEXHUYECKOMY 00ecCIe4YeHUI0

Peanuzanust mporpamMmbl AMCHUIUIMHBI TpeOyeT Hanmu4us ydeOHOro kaOMHeTa MaTeMaTUKH, B KOTOPOM
MMEETCs] BO3MOKHOCTh 00€CTIeYUTh 00y4aroIuXcsi CBOOOHBIM 10CTYIIOM B IHTEpHET BO BpeMs yueOHOro 3aHATHS
U TIepHOJ] BHEYUEOHOH NesATeTbHOCTH.

[Tomemenne kaOuHeTa yaoBiIeTBOpsieT TpeOoBaHUAM CaHUTAPHO-IMUAEMUOJIOTHIECKUX TPABWI U
HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaiieHO THIOBBIM OOOPYAOBAaHMEM, YKa3aHHBIM B HACTOSIIUX
TpeOOBAHUIX, B TOM YHCIIE CTICITUATHN3NPOBAHHON YUeOHON MEOENbIO M CPEJICTBAMU O0YUEHUS, TOCTATOYHBIMU JJIS
BBINOJIHEHUS TPEOOBAHUH K YPOBHIO MOATOTOBKU O0YYArOIIMXCS.

B cocrtaB yueOHO-METOAMUYECKOrO U MaTepUalbHO-TEXHUYECKOro OOecleyeHHs] MporpamMmbl yueOHOH
JUCHUIUIMHBL «MaTeMaTuKay BXOAAT: MHOTO(QYHKIMOHAJIBHBIN KOMIUIEKC MPENoAaBaTes; HarsIHble TOCOOHS
(koMIIeKThl  y4yeOHBIX TaONUI, IUIAKaTOB, TIOPTPETOB BBIJAIOLIUXCS YYEHBIX-MATEMaTUKOB M Jp.);
MH(POPMALIMOHHO-KOMMYHUKAaTUBHBIE CPE/ICTBA;  IKPAHHO-3BYKOBBIE TOCOOUS; KOMITJICKT TEXHUUYECKON
JIOKYMEHTallM{, B TOM YMCJIE NacropTa Ha CpeacTBa OOy4eHHs, HHCTPYKLHU MO0 UX HCIOJIb30BAHUIO U TEXHHUKE
6e3omacHOCTH; OMOIMOTEUHBIH (HOHI.

O6opynoBanue ydeOHoro kabuuera: [IK ¢ JMIIEH3MOHHBIM MPOTPAMMHBIM  OOECIIEUEHHUEM, CTOJ
IIPENoAaBaTeNbCKUM, CTYJbsl YYEHMUYECKHE, KPECNIO JUIsl IPEnojaBaTels, MHTEPAaKTHBHAs [OCKa, HHUIIA CO
BCTPOEHHBIM IKa(pOM, CTOJbI JUIsl KOMIIBIOTEPOB, CKaHEp, MPUHTEPHI, CTEHbl, MYJIbTUMEIUNHBIA MPOEKTOP,
KOHJIMIIMOHEPBI, YBIAXKHUTENb, UHOOPMAIIIOHHBIE CTEH/IbI.

TexHuyeckue cpencTBa 00yueHus: MyJIbTUMEIUA IPOEKTOP, 10CKAa MHTEPAKTUBHASI, MOHUTOPBI, ICTOYHUKHU
OecriepeOOMHOr0 MUTAaHUs, KOJOHKH, KOMMYTaTOPBbl, IPUHTEPH], KOMIBIOTEPHI C JIMIEH3MOHHBIM IPOTrPAMMHBIM
o0ecrieueHNEM.

B xabunete HaxonsATCs yueOHUKH, yueOHO-MeToauueckue komiuiekTsl (YMK), obecrieunBaroiye ocBoeHuE
yueOHOM jucuuiuinHel  «MaTtemartuka», pEKOMEHJOBAHHbIE WM JONYIIEHHbIE JUIsl MCIOJNb30BaHUS B
npodeCCHOHATBLHBIX 00pa30BaTeIbHBIX OPraHU3ALMAX, PEAU3YIOIUX 00pa30BaTEIbHYIO MPOrpaMMy CpEIHEro
obmero oopazosanus B npeaenax ocBoeHust OIOIT CITO na 6a3e 0ocHOBHOTO 0011ero 00pa3oBaHus

3.2. UudopmanuonHoe odecrniedeHne 00yueHust
ITepeyenn pexoMeHayeMbIX y4eOHbIX H31aHui, IHTepHeT-pecypcoB, A0NOJIHUTEIbHOM JTUTEPATYPHI

OCHOBHBIE UCTOUYHUKU:

1. BaumakoB MW Maremaryka: yueOHUK U1 yUpesKAeHHIA Had.. 1 cpet.. pod. oopazosanus / M. barivaxkos. — 6-e w311, crep. —M.:
Wznarenscxuii tieHTp «Akanemus», 2018.—256 ¢.

2. BaumakoB MM, Maremarvika. CO0pHHK 3a71a4 TpO(TbHON HAMPaBIEHHOCTH: y4e0.I0C00Ue [Tl CTy/L, YUpEXISHHH Cpert. TIpod.
obpazoBanmst. — M., 2018.

3. bamvaxoB M. Maremarvika. 3anaqsrik: yae0.1oco0ue st CTy/IL. YIpeKIeH i cpet. ipod. odpazoBanus. — M., 2018,

4. bamvakoB M., Maremarvika. SneKTpoHHbIH yue0.-METoI, KOMITIEKC [T CTY/L, YUpeKIeH I cpert. ripod. odpasoanmst. — M., 2018.

I[OHOJ'IHI/ITGJ'II)HBIG HCTOYHUKU:

A. A lanasin. MatemaTuka. Y4eOHUK ISl CPEAHUX CHEIMATbHBIX
yueOHbIX 3aBefeHuil. M.: ®opym ,2016

B.T.JIucuukun. MaremaTtuka B 3aga4ax.YueoHoe nocooue,Cankt-Ilerepoypr,2015
HuTepHeT-pecypcesl:

www.fcior.edu.ru (MHpopManmoHHbie, TPEHUPOBOYHBIE M KOHTPOJIBHBIE MaTepraiibl). Www.school-
collection.edu.ru (Equnas komnexuu nupoBeIX 00pa30BaTEIbHBIX PECYpPCOB).
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KonTpoas u omeHka pe3yibTaToB

4. KOHTPOJIb 1 OINIEHKA PE3YJIbTATOB OCBOEHUA JNCIIUIIJINHBI
OCBOCHMUA

TUACIHUATUINHEBI

Pe3yabTarsl 00yyeHus
(oCBOEHHBbIE YMEHHSI, YCBOCHHbIE 3HAHNS)

®opMbI U MeTO/IbI KOHTPOJIS U
OLIEHKH Pe3YJ/JIbTATOB 00y4YeHUsI

AJI'EBPA

yMeTh:

BBITIONIHATE apuMETHUCCKUE JCHCTBUS HAJ UYUCIaMHU,
coueTasl YCTHbIE UM THUCHMEHHBIE IMPUEMbI; HAXOAUTh
MpUOTMKEHHBIC 3HAYCHHS] BEJIUYMH M TOTPEIIHOCTH
BbIUMCIIEHUN  (a0CONMIOTHAsE W OTHOCHUTENbHAs),
CpaBHUBATh YKCIIOBbIEC BHIPAKECHUS;

HaXOJUTh 3HAYEHUS KOPHs, CTENeHH, Jorapudma,

TPUTOHOMCTPHUUCCKHUX BBIpa)KeHI/Iﬁ Ha OCHOBC
OIIpCACIICHUA, HCIIOJIb3YA IIpu HCO6XOI[I/IMOCTI/I
HHCTPYMCHTAJILHBIC CPCACTBA, IIOJIB30BAThCA

npUOIMKEHHON OLICHKOM MPHU MPAaKTUYECKUX pacuerax;
BBITIOJHATh MPe0oOpa3oBaHUs BBIPAKEHUN, MPUMEHSS
dbopMyIbl, CBS3aHHBIE CO CBOWCTBAMH CTEMEHEH,
Jorapu(mMoB, TPUTOHOMETPUUYECKUX PYHKITUH;

HCII0JIb30BaTh HpHOﬁpeTeHHble SHAHUA U YMCHUA B
HpaKTquCKOﬁ ACATCJIBHOCTH H HOBceI[HeBHOﬁ
KU3HNU:

JUISI IPAKTUYECKUX PacyeToB 1o (opmysiam, BKIOYas
(dbopMyIIbl, cOAEpKaLINe CTETIEHU, PaIUKaIIbI,
Jorapu(msl U TPUrOHOMETpUYECKUE QYHKIUH,
UCIIOJIb3YS ITPU HEOOXOJUMOCTH CIIPABOYHbIE
MaTEpHAIIbl U IPOCTENUIINE BBIYUCIUTEIBHBIC
YCTPOWCTBA.

YpaBHEeHUS M HEPABEHCTBA

yMeTh:

pemarhb paloHalbHEIE, MOKa3aTeIbHbIE,
Jorapu(MUYECKUE, TPUTOHOMETPUUYECKUE YpaBHEHUS,
CBOJSIIIMECS K JIMHEWHBIM M KBaJ[paTHBIM, a TaKkKe
AHAJIOTUYHbIEC HEPABEHCTBA U CHUCTEMBI;

HCIIOJIB30BAaTh I'pa(bl/l‘-ICCKI/Iﬁ MCTOJ peUICHUA
ypaBHeHI/Iﬁ n HCPABCHCTB, 1/1306pa>1<aT1> Ha
KOOpHHHaTHOfI INIOCKOCTH  PCHICHUA ypaBHeHHﬁ,

HCPABCHCTB U CUCTEM C IBYMA HCU3BCCTHBIMMU,

JKCcnepTHAs OLEHKA BbINOJHEHHUS
NMPaKTHYEeCKHUX padoT:

- JlelicTBus ¢ MpUOINKESHHBIMA
BBIUNCJICHUSMY,

- JleficTBUS HaJl KOMILUIEKCHBIMU
YHUCIIAMU;

- Ilepexox ot oxHOI HOpMBI
KOMIUIEKCHOTO YHCJIA K APYTOH;

- IIpaBuia neicTBys Hax KOPHAMHU
U CTCTICHSAMY;

- IIpaBuna nerictBus Hax
norapupmMamu;

- OCHOBHbBIE TPUTOHOMETPUYECKUE
TOKJECTBA;

JKCNePTHAsl Oll€eHKA BHINOJIHEHHUS
NMpaKT.pador:

- Kopnu, crenenu, morapudmel,
JIeHCTBUSA HaJl HUMMU,

- OCHOBBI TPUTOHOMETPHH;

JKCNepTHasi OlleHKA BBHINOJIHEHHS
NPaKTHYECKUX padoT:

- CreneHHbIe YpaBHEHHUS U
HEpaBEHCTBA,

- Iloka3arenbHble ypaBHEHHUS U
HEPaBEHCTBA,

- Jlorapudmuueckue ypaBHEHUs U
HEpPaBEHCTBA,

- TpuroHomeTpudeckne ypaBHEHHUS
Y HEPaBEHCTBA;

OCYLIECTBIISIETCS
npenojaBarelieM B MPOIECCEe MNPOBEACHUS TMPAKTUUYECKUX 3aHSITHUH, TECTUPOBAHMS, a TaKKe
BBITIOJTHEHUS 00yYarONIMMUCS UHAUBUIYAJIbHbBIX 33JJaHUM, POEKTOB, UCCIIC0BaHUMN.
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COCTAaBJITb MW PCIIATb YPAaBHCHHUA MW HCPABCHCTBA,
CBA3BIBAIOIINEC HCU3BCCTHBIC BCIIMYMHBI B TCKCTOBBIX (B
TOM 4HUCJIIC HpI/II(J'IaI[HBIX) 3aJadax.

HCI0JIb30BaTh NPHOOPEeTeHHbIE 3HAHUS U YMEHHUSA B
NMPAKTHYECKON JeATeILHOCTH W TOBCEeIHEBHOI
JKM3HU:

JUIL  TOCTPOCHUSI M HCCIIEIOBaHUSA
MaTeEMaTHYECKUX MOJEIEH.

MPOCTEUIIINX

DYyHKUMHU U TPpapuKu

yMeTh:

BBIUHUCIATh 3HAYeHUE (QYHKIMM 1O  33JaHHOMY
3HAUEHHIO apryMEeHTa TMpU pa3IUdHbIX CcrHocobax
3aanus QyHKINH;

OTpEJENITh OCHOBHbIE CBOMCTBA YMCIOBBIX (YHKIUH,
WUTIOCTPUPOBATH UX Ha rpauKax;

CTPOUTH rpaduku W3Y4YEHHBIX byHKIUH,
WJUTIOCTPUPOBATH 1O IpaUKy CBOMCTBA 3JIEMEHTAPHBIX
yHKumi;

UCIIOJIb30BaTh TOHATHE (YHKIMU [Ji1 OINUCAHHUS U
aHaJnu3a 3aBUCUMOCTEH BEIUUNH;

HCIO0JIb30BAaTh MPUOOpeTEeHHbIE 3HAHUS U YMEHHS B
NPAKTHYECKON /IesiTeIbHOCTH W  TOBCEeIHEBHOI
JKU3HM:

JUIS OMHCAHUSA C TOMOIIbIO (YHKIMHA pa3IHIHBIX
3aBHCHUMOCTEH, TMPEACTaBICHUSA MX TIpauuecKy,
UHTEpIpeTaIy rpadruKoB.

Hayana MaTeMaTH4eCKOro aHAIU3a

yMeThb:

HAXOJIUTh TIPOU3BOIHBIC AIIEMEHTAPHBIX (YHKITHIA;
UCTIOJIh30BaTh MPOU3BOAHYIO IS W3y4YEHHS] CBOWCTB
GyHKIHMH ¥ TOCTpOeHUs rpadrKOB;

IPUMEHSITh MIPOU3BOIHYIO TUISt MIPOBEICHUS
npuOIMKEHHBIX ~ BBIYHMCIGHUN,  pemarh  3a/layu
MPUKIIAIHOTO XapaKTepa Ha HaXOXJEHUE HAauOOJBIIEeTO
Y HAaMEHBIIIETO 3HAUYCHHUS,

BBIYHCIISITH B MPOCTEHUINNX CIyYasx IO U 00bEMbI
C UCTIOJB30BAaHUEM OTPEICIICHHOTO UHTETpaa;

HCMO0JIb30BaTh NPUOOPeTeHHbIe 3HAHUS U YMEHHS B
NPAKTHYECKON JesiTeJIbHOCTH W TNOBCEJIHEBHOU
JKU3HH JUIA:

JKcnepTHAs OLEHKA BbINOJHEHUS
KOHTPOJILHOHPAOOTHI

JKCIepTHAsi OLIEHKA BBINOJHEHHS
NPAKTHYEeCKUX padoT:

- DyHKUMM, KX CBOWCTBA U
rpadukuy;

- CrenenHas ¢GyHKIUS, CBOWUCTBA,
rpaduku;

- IlokazarenbHas QpyHKIMS,
CBOWCTBa, rpauKy;

- Jlorapudmuueckas ¢pyHKIus,
CBOMCTBa, rpaduKy;

- Tpuronomerpuieckas GyHKIHS,
CBOWCTBa, rpauKy;

JKCIEPTHAs] OLCHKA BBINOJHECHHUS
NPaKT.padoThI

- [Ipeo6pa3zoBanue rpaduxon
byHKIUH.

JKCNepTHasl OlleHKA BBHINOJIHEHHSA
NPaKTH4YeCKUX padoT:

- Briuncnenue npon3BoAHbIX;

- OU3UYECKUI U TEOMETPUUECKUMN
CMBICJI TPOU3BOIHOM;

- [I[pumeHeHre NpOU3BOJHON K
MOCTPOCHHIO TPpahUKOB PYHKINH;

- [Ipumenenue onpeaeneHHoro
MHTErpajia Juisi HAX0XKICHUS
IJIOIAIU KPUBOJIMHENHOM
Tpaneuuy;

- [Ipumepbl npUMEHEHUs! UHTErpaja
B ()M3UKE ¥ TEOMETPUH.

3KCHepTH asi OIICHKA BbINOJHCHUSA
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pelIeHus MPUKIAJAHBIX 3a]]a4, B TOM YHUCJIE COLIMAIBHO-
SKOHOMHMYECKMX U (PU3NYECKUX, HAa HAUOOJbIINE U
HaUMEHBIIINE 3HAYCHMs, HA HAXOXJICHHE CKOPOCTU U
YCKOPEHHUS.

KOMBUHATOPHUKA, CTATUCTUKA U TEOPHUS
BEPOSITHOCTEHN

YMeThb:

pewampTIPOCTEUIITE KOMOMHATOPHBIE 337]a4l METOJI0OM
nepebopa, a TaKXKe C MCIOJb30BAHUEM H3BECTHBIX
dopmyu;

BBIYUCIATL B HpOCTGfIIHPIX CﬂyanX BepOSITHOCTI/I
COOBITHI HA OCHOBE MOACYETA YKCJIa HCXOJIOB;

HCII0Jb30BaTh npuoﬁpeTeHHue SHaAHUS U YMCHHUA B
HpaKTl/I‘leCKOﬁ AesITeJIbHOCTH M TOBCeIHEBHOM
KNU3HHU:

JJI aHaJIn3a pCaliIbHbIX YHCJIIOBBIX
MMpCACTaBJICHHBIX B BUAC AUAIpaMM, Fpa(bI/IKOB;
aHaJIn3a I/IH(bOpMaHI/II/I CTaTHUCTHYCCKOI'O XapaKTepa.

JIAaHHBIX,

I'EOMETPUsA

yMeTh:

pacIio3HaBaTh Ha YEPTEKaX U MOJCIISIX
MIPOCTPAHCTBEHHBIC (POPMBI; COOTHOCUTH TPEXMEPHBIE
00BEKTHI C MX OITMCAHUSIMH, H300PKCHHUSIMU;
OTMCHIBATh B3aUMHOE PACIIOJIOKEHUE MPSMBIX U
TUIOCKOCTEH B IPOCTPAHCTBE, APSYMEHMUPOBAMb CEOU
CyoHcOeHUs 00 IMOM PACNONONCEHUU,

AQHAIM3UPOBATH B MPOCTEUININX CIydasxX B3aUMHOE
pacIiooKeHne 00BEKTOB B IPOCTPAHCTBE;
n300pakaTh OCHOBHBIE MHOTOTPAaHHUKH U KpYIJIbIS
TeJ1a; BBITIOHATH YEPTEKHU 10 YCIOBHAM 3a]1ay;

cmpoums  npocmetiuiue  cedeHus Kyoa, npuzmbl,
nUpamuobl;

pemiarhb IUTAHUMETPUYCCKUC u MPOCTEHIIIHE
CTEPEOMETPHUCCKHE 3a7a4u Ha HaXO0KJICHHE

TCOMETPUYCCKUX BEIWYUH (JJIUH, YTIJIOB, IUIOMIAJICH,
00BbEeMOB);

UCTIOJIH30BATh MIPH PEIICHUH CTEPEOMETPHUCCKUX 3a/1a4
TUTAaHUMETPUIECKUE (PAKThl M METOIBI,

NIPOBOJIUTH JIOKA3aTEIbHBIC PACCYKICHUS B XOJIC
peleHus 3a/1a4;

KOHTPOJIbHOI padoThI

JKcnepTHAsi OLlEHKA BbINOJHEHHS
NPaKTHYeCKUX pador:

- D1eMeHThl KOMOMHATOPUKH,

- DJIEMEHTBI TEOPUHU BEPOSTHOCTEN;

- DIeMEeHThI MaTEeMaTHISCKOM
CTaTUCTUKMU.

JKCIEPTHAsl OLEHKA BBINOJHECHHUS
NPaKT.padoThI:

- KomOuHaTOpuKH, CTaTUCTHKA U
TEOPHS BEPOSITHOCTEH.

JKCIEPTHAsl OLCHKA BBINOJHECHHUS
NPaKTHYECKUX padoT:

- [leprienauKynsap 1 HaKJIOHHAS,

- N300pakeHue npocTpaHCTBEHHBIX
buryp;

- MHOrorpansukuy;

- Tena u NOBEpXHOCTHU BpalLlEHUS;

- I3mepenus B reomeTpuy;

- Ucnonp3oBanue KoopauHAaT u
BEKTOPOB IPU PEIICHUN
MaTeMaTUYECKUX U MPUKIIaJIHBIX
3ajau.
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HCI0JIb30BAaTh NPHOOPEeTeHHbIE 3HAHUS U YMEHHUSA B
NMPAKTHYECKON JeATeILHOCTH W TOBCEeIHEBHOI
JKM3HU:

JUISL UCCrieoBaHus (MOICIMPOBAHMSI) HECIIOAKHBIX
MPAKTUYECKUX CUTYaIlMi Ha OCHOBE M3y4YEHHBIX
dbopMyI1 1 CBOICTB GuUryp;

BBIYUCIICHUSI 00BEMOB M TUIONIAEH TOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEJ MPH PEIICHUH MPAKTUIECKUX
3a/1a4, UCIIOIb3Ys MPU HEOOXOTUMOCTH CITPAaBOYHUKH U
BBIUMCJIUTEIIHLHBIC YCTPOMCTBA.

JKcnepTHAs OLEHKA BbINOJHEHHUS
NMPaKT.padoThI MO TeMe:

- [momaau u 00beMbl
reOMETPUYECKUX TET;

JKCIepTHAsl OLIEHKA BBINOJHEHHS
KOHTPOJIbHOIPadoThI

3HATD:
3HAYEeHUE MaTeMaTHYECKOW HAayKH JJISl PeIIeHHs 3a/1a4,
BO3HHKAIOIINX B TEOPHH U MPAKTHKE; IIUPOTY U B TO Ke
BpEeMsi OTPaHUYEHHOCTh MPUMEHEHUS MaTeMaTHYECKHX
METOIOB K aHAJIM3y W WCCIEJOBAHUIO IPOIECCOB H
SBJICHUI B IPUPOJIE U OOILECTBE;

3HAQYEHUE TMPAKTHKH W BOMPOCOB, BO3ZHUKAIOIINX B
camMoil MaTeMaTHKe i (OPMUPOBAHHS U Pa3BUTHSA
MaTeMaTHYECKOW HAYKH; MCTOPHIO PA3BUTHS TOHSITHS
9Hcia,  CO3JaHMs  MATEMaTHYeCKOro  aHajm3a,
BO3HHKHOBECHHS Y Pa3BUTHS T€OMETPHU;
YHUBEPCATBHBIN Xapakrtep 3aKOHOB JIOTHKH
MaTeMaTHYECKUX PaCCyKICHUH, UX MPUMEHUMOCTH BO
BCEX 00JACTSIX YeIOBEUECKON e TeIbHOCTH;
BEPOSITHOCTHBIN XapaKTep Pa3IUYHBIX MTPOIECCOB
OKPYKaIOIIero Mupa.

JKCcnepTHAs OLEHKA BbINOJHEHUS
NMPaKTHYEeCKUX padoT:

- MaremaTtudeckne MCTO/bI PCUICHU A
NPaKTHYECKHX 3ajad,
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