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1 TACIHOPT PABOYEN IMPOI'PAMMBI JUCITATLIMHBI
MATEMATHUKA

1.1 Ob6sacTh NpUMEHEHUs IPOrPaMMBbI

Peanuzanms cpennero oOmiero o6Opazoanust B mpenenax OIIOII CIIO mo
nporpaMme MOAroToBKU crnenuanuctoB cpeasero 3seHa (IIMICC3) mo cneunanbHOCTH
34.02.01 «CecTpuHCKOE 1€J10»

B cooTBeTcTBUU ¢ PI'OC CIIO 1o cnenuansHoct 34.02.01 «CecTpuHCKOE 1€J10», C
yuetom TpeboBanuit ®I'OC cpennero odiero oOpa3oBaHusi, yTBEPKIAECHHOTO MPUKAZ0M
No 413 MunoOpnayku Poccuu ot 17 mas 2012 rona («O06 ytBepxaeHuu denepaabHOro
['ocynapcTBeHHOTO 00pa30BaTENHHOTO CTAHIAPTa CPEIHErO 00IIEeT0 00pa3oBaHus») U
npUMEpPHOU rporpammoil yueonou qucuuiuinasl - BJ1.0S  MaremaTuka.

1.2 Mecto nucuuniannbl B cTpykrype IHIICC3:

VYyeonas nucummivnaa [171.01  Maremartuka siBisieTcsl yueOHBIM
peIMETOM 00s13aTebHON MpeaMeTHOH o0nactn «Martemarrka u uHpopMatukay OI'OC
CpeIHEero 00111ero 00pa3oBaHuUs.

B yue6noMm mnane [ITICC3 yueOnas auciumnnuna [1J[.01  MaremaTuka BXOIUT B
cocTaB 0O0mMX 001e00pa30BaATEIBHBIX YUCOHBIX TUCIHUIUINH, (POPMUPYEMBIX U3
o0s3aTenbHbIX NpeaMeTHbix oonacteid @I'OC cpeanero obiero oopazosanus. [Ipu srom
M3y4YeHHUE JUCIUIUIUNHBI TPEyCMOTPEHO Ha 0a30BOM ypOBHE M HAMPABICHO Ha
JTOCTKEHUE JTUYHOCTHBIX W METAINpPEeJIMETHBIX Pe3yJbTaTOB 00YUYCHUS, BHITIOJTHEHUE
TpeOOBaHMI K IPEIMETHBIM PE3yJIbTaTaM O00yUEHUSI.

1.3 O0mas xapakrepucTuKa y4eOHO! JTUCHUILTHHBI

].IC.]II/I H 3a1a94 TUCHUIIJINHbI:

e pa3BUTHEe JIOTHYECKOr0 MBIIUICHHUS, IIPOCTPAHCTBEHHOI'O BOOOpaKEHUS,
QITOPUTMUYECKON  KYJIbTYphl, KPUTHYHOCTU MBIIUICHUS Ha YPOBHE,
HEOOXoauMOM It Oyaymield npodeCCHOHAIIBHOM — IESTENBHOCTH, IS
MIPOJIOHKEHUST 00pa30BaHMs U CaMOOOpPa30BaHMS;

e BOCIUTAHUE CPEICTBAMU MaTEMaTUKH KYJIbTYphbl JIUYHOCTH, NMOHUMAHMS
3HAUMMOCTH  MaTE€MaTWKW IS ~ HAyYHO-TEXHUYECKOro  Mporpecca,
OTHOIIIEHUS] K MaTEMAaTHKE KaK K YaCTH OOIIEYEIIOBEUECKON KYJIbTYPhl 4epe3
3HAKOMCTBO €  HUCTOpPUEH  pa3BUTUA  MATEMATUKH,  DBOJIOLUEH
MaTeMaTHUYECKUX HJICH.

® OBJIaJleHHE MATEMATHYEeCKUMH 3HAHUAMHU H YMEHHUSIMH, HCOOXOIUMBIMU
B TOBCEJHEBHON KU3HM, NJI WU3YUYECHUS] CMEKHBIX €CTECTBEHHO-HAYUHBIX
JUCHUIUIMH Ha 6a30BOM YPOBHE U JUCHUMIUIMH MPO(PECCHOHATBLHOTO IHUKIIA,
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JUTsI TIOMyYeHUs 0Opa3oBaHUSI B 00JIACTAX, HE TPEOYIONUX YIIIyOJICHHOU
MAaTeMaTH4eCKOU MOATOTOBKHY;

e (opMHUpPOBaHHUE NMPEACTABJIEHUH O MATEMATUKE KAK YHUBEPCATBLHOM SI3BIKE
HAayKH, CPEACTBE MOJICIIMPOBAHMS SBJICHUM W TPOIIECCOB, 00 HIEAX U
METOJIaX MaTEMATUKU;

TpebGoBanus Kk pe3yjbTaTaM 0CBOEHHS JUCHUILTHHBI

OcBoeHMs coJiepKaHUsl JUCHUIUIMHBI MareMmaTuka 0OeCreyuBaeT JOCTHKEHUE
00y4JaroImMMUMHUCS CISAYIONNX Pe3yJbTATOB:

JINYHOCTHBIX:

+ c(opMUpPOBaHHOCTH MPECTABICHUI O MaTEMaTUKE KaK YHUBEPCATHLHOM SI3bIKE
HAYKH, CPEICTBE MOJACTUPOBAHUS SIBJICHHUM U MPOLIECCOB, UCSIX U METOIaX
mareMaTuku; J11

+ TOHMMAaHHE 3HAYUMOCTH MAaTEMAaTHKH JJIsl HAYYHO-TEXHHYECKOTO Iporpecca,
c(hOpMHUPOBAHHOCTH OTHOIIIEHUS K MaTeMaTHKE KaK K YaCTH 0OIIeYeTIOBEUeCKON
KyJIBTYpPbI Uepe3 3HAKOMCTBO C HCTOPUEH Pa3BUTHS MAaTEeMaTHUKH, YBOJIOIINEH
MaTeMaTHdecKux uaeu; JI2

+ Pa3BUTHE JIOTHYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOPaKCHMS,
AITOPUTMHUYECKON KYJIbTYpPbI, KpUTUYHOCTH MBINIICHUS Ha YPOBHE,
HE0O0XO0IMMOM iJis1 Oyayien npodecCuoHaNbHOMN AeSITENbHOCTH, JIsI
MPOJI0JIKEHUS 00pa3oBaHus U camooOpazoBanust; JI3

+ OBJAJCHHC MAaTEMAaTUYCCKUMHU 3HAHUSAMHU U YMEHUSAMHU, HEOOXOIUMBIMU B
TIOBCETHCBHOM JKU3HU, JIJIT OCBOCHHS CMEXHBIX €CTECTBEHHO-HAYYHBIX
JTUCITUTUTAH ¥ TUCIUTUTAH MTPO(ECCHOHATBLHOTO IUKIIA, IS MTOTYYeHUs
oOpa3oBaHMsI B 00JIACTAX, HE TPEOYIOMUX yIiyOJIeHHON MaTeMaTHYECKO
noAaroToBku; JI4

« TOTOBHOCTb U CIIOCOOHOCTH K 00Opa30BaHUIO, B TOM YKCJIE CaMOOOpa30BaHUIO, HA
MPOTSKECHUH BCEH KU3HU; CO3HATENILHOE OTHOIIIEHUE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCJIOBUIO YCIEIIHON MPOGeCCUOHATIBHONM U OOIIIECTBEHHOM
nesaTebHoCTH; JIS

« TOTOBHOCTH U CITIOCOOHOCTH K CAMOCTOSTEILHON TBOPUECKON U OTBETCTBEHHOM
nesTepbHoCTH; J16

« TOTOBHOCTH K KOJUIEKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
o0OpazoBaTeabHOM, 00IIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIEI0BATEIIbCKOM,
IIPOEKTHOW U IPYTUX BUJAX AEATEIbHOCTH; JI7

« OTHOIIIEHHE K MPO(heCCUOHATBHOM JIEATETbHOCTH KaK BO3MOKHOCTH y4acTUS B
PEIICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIIEHAITMOHAIBHBIX
npo6siem. JI8

MeTtanpeaMeTHBIX:

¢ YMCHHUC CaMOCTOATCIbHO OIPCACIIATL LHCIN NCATCIbHOCTHU N COCTABJIATH IJIAHBI
ACATCIbHOCTH,; CAMOCTOATCIIBHO OCYIICCTBIIATh, KOHTPOJIHUPOBATH U
KOPPCKTHUPOBATH ACATCIIBHOCTD, NCIIOJIB30BATL BCC BO3MOIKHBIC PCCYPChI IJIA



JOCTUKEHUS MOCTABJICHHBIX 1I€JIe U peau3aluy MJIaHOB JIEATeIbHOCTH;
BBIOMPATh YCHEIIHBIE CTPATETUH B Pa3IMYHBIX CUTyarusax; M1

« YMEHHE IIPOJYKTHUBHO OOIATHCS U B3aWMOJICHCTBOBAThH B MPOIIECCE COBMECTHOM
JEATEIbHOCTU, YUYUTHIBATh MO3ULIMHU JPYTUX YUYACTHUKOB JAEATCIHLHOCTH,
s exTuBHO pazpemarb KOHPIUKTHI, M2

 BJIAJICHHE HAaBBIKAMU MT03HABATEILHOM, YU€OHO-UCCIIE0BATEIHCKON U MTPOSKTHOM
NEATEILHOCTH, HABBIKAMH Pa3peIIeHHs MPo0IeM; CTOCOOHOCTh M TOTOBHOCTD K
CaMOCTOSITeILHOMY TTOMCKY METOJIOB PEIICHUS MPAaKTUYECKUX 3a7a4,
MPUMEHEHHIO PAa3JIMYHBIX METOJI0B O3HaHUA; M3

« TOTOBHOCTB U CIIOCOOHOCTB K CAaMOCTOSITEIbHON MH(DOPMAIIMOHHO-
MO3HABATEILHOM JIESITEILHOCTH, BKJIIOUAsi YMEHUE OPUEHTUPOBATHCS B
Pa3IMYHBIX UCTOYHUKAX WH(POpMAIHU, KPUTUUECKH OIICHUBATh U
HHTEPIPETUPOBATHh HHPOPMAITHIO, MOJyIaeMyI0 U3 Pa3INYHbIX HCTOYHUKOB; M4

 BJIQJICHUE S3BIKOBBIMU CPEJICTBAMU: YMEHHUE SICHO, JIOTUYHO U TOYHO U3JIaraTh
CBOIO TOUKY 3PEHHUS, UCIIOJB30BaTh aJICKBATHBIC SA3bIKOBBIC CpeICTBA; M5

 BJIQJICHUE HAaBBIKAMU MMO3HABATEILHOU peIeKCUM KaK OCO3HAHHUS COBEPIIIAEMbIX
JNEUCTBUM M MBICITUTENIBHBIX POIECCOB, X PE3YJbTATOB U OCHOBAHU, TPAHUIL
CBOETO 3HAHMS Y HE3HAHUS, HOBBIX MO3HABATEJIBHBIX 3a/1a4 U CPEJACTB JIJIs UX
JIOCTYKEHMS;, M6

« IICJICYCTPEMJICHHOCTh B TIOMCKAX U MPUHITHHU PEIICHUH, COOOPa3UTEIHHOCTh U
WHTYULINS], Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUN; CIIOCOOHOCTh
BOCIIPUHUMATh KpPACOTy U rapMOHUIO mupa. M7

IIpeameTHbIX:

— c(hOpMHUPOBAHHOCTD MPEJICTABICHUI 0 MaTEMaTUKE KaK YaCTH MUPOBOMU
KYJIBTYPbl 1 MECTE MAaTEeMaTHUKH B COBPEMEHHOM ITUBUIIN3AIINH, CITOCO0aX
ONMCAHUS SIBJICHUIN PEAJTbHOTO MUPA HA MaTEMAaTHIYECKOM si3bIKe; [11

— c(hOpMHUPOBAHHOCTD MPEJICTABICHUN O MAaTEMAaTUUECKUX TTOHSATUAX KaK
BAXHEHIIINX MATEMATHYECKUX MOJICIISIX, TTO3BOJIAIOIMX OMUCHIBATH U U3y4aTh
pa3HbIC MPOILIECCHI U SIBJICHUS; TIOHUMAaHUE BO3MOKHOCTH aKCUOMAaTHYECKOTO
MIOCTPOCHUSI MaTeMaTH4ecKux teopuit; [12

— BJIQJICHUE METOJIAMU JI0KA3aTEJIbCTB U aJITOPUTMOB PEIICHUS, YMEHUE UX
MPUMEHATH, TPOBOJAUTH TOKA3aTEIbHBIE PACCYKACHUS B XO€ pemieHus 3aaay; [13

— BIIQJICHUE CTAaHJAPTHBIMU IPUEMAaMU PEIICHUS PAallMOHATIBHBIX U
HMppalrOHaIbHBIX, TOKA3aTEIbHbIX, CTEIIEHHBIX, TPUTOHOMETPHUUYECKUX
YPAaBHEHUM U HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX
MpOrpamMM, B TOM YHUCIIE JIJI IOUCKA yTH PEUICHUS U WILTIOCTPALUN PEIICHUS
ypaBHEHUU U HepaBeHCTB; [14

— ¢c(hOpMHUPOBAHHOCTD MPEJICTABICHUN 00 OCHOBHBIX MOHATHUSIX MAaTEMAaTUUECKOTO
aHajiM3a ¥ UX CBOMCTBAX, BJIAJICHHUE YMEHUEM XapaKTepHU30BaTh MOBEJeHUE (PyHK-
[IMH, UCTIOJIb30BAHUE TTOJTYYEHHBIX 3HAHUM JJI OMMCAHUS U aHAJIM3a PEATbHbBIX
3aBucumocteit; 115

— BJIAJICHUE OCHOBHBIMH MOHSATHUSIMH O IUIOCKUX U MPOCTPAHCTBEHHBIX
FCOMETPUYECKUX (PUTYypaxX, MX OCHOBHBIX CBOMCTBaX; C(OOPMUPOBAHHOCTh YMEHHUS
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pacno3HaBaTh Fr€OMETPUYECKHE (PUTYPBI HA YEPTEkKAX, MOJEISIX U B pEaIbHOM
MUpE; IPUMEHEHHNE N3YUEHHBIX CBOMCTB T€OMETPUUYECKUX (PUTYp U popMyT IS
pELICHNs TEOMETPUYECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM copaepxkanueM; [16

—  c(OpMUPOBAHHOCTH MPEJICTABICHUHN O MPOIECCaX U SIBICHUIX, UMEIOIIHNX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MHPE,
OCHOBHBIX IMOHATHUAX JIEMEHTAPHON TEOPUU BEPOSITHOCTEN; YMEHUM HAXOINUTh U
OLICHMBATh BEPOSITHOCTU HACTYIUIEHHS COOBITUI B MPOCTEUIINX MPAKTUYECKUX
CUTyalUsAX U OCHOBHBIC XapaKTEPUCTUKHU CIy4alHbIX BENU4MH; [17

— BJAJEHUE HABBIKAMH MCIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IPOTrPaMM IpU
pelieHuu 3aaad. 18

B pe3ynbraTe 0CBOEHUS IUCHUIUIMHBI «MaTEeMaTHKa» O0y4aroImuncs JOKEH:

3HATH/TIOHUMATh:

O 3HAaY€HWE MAaTEMaTUYECKOM HAyKH Ul pELIEHUs 3a/1a4, BOSHUKAIOIINX B
TEOPUHU U MPAKTUKE; IIUPOTY U B TO K€ BPEMsI OTPAHUYEHHOCTh
OPUMEHEHUSI MATEMAaTUYECKUX METO/I0B K aHAJIU3Y U MCCIIEJOBAHUIO
IPOLIECCOB U SIBJIEHUI B Mpupojie u oduiecTse; 31

O 3HayeHUWe NPAKTHKU U BOIPOCOB, BO3HUKAKOUIUX B CAMOW MAaTeMaTHKE JUIS
(opMUpPOBaHUSA U Pa3BUTHSI MATEMAaTUUYECKOW HAyKH; MCTOPUIO Pa3BUTHUSA
NOHATHUS 4YMCJIA, CO3JAAHUS MATEMaTHYECKOTO aHaliu3a, BO3HUKHOBEHHUS M
pa3BUTHS T€OMETPUH; 32

O YHMBEPCAJIBHBIN XapaKTep 3aKOHOB JIOTUKH MAaTEMaTUYECKUX PACCYKIACHUM,
UX IPUMEHUMOCTh BO BCEX 00J1aCTIX YEJIOBEUECKOM AeATeNbHOCTH; 33

O BEPOSITHOCTHBIN XapaKTep Pa3IMYHbIX POLECCOB OKPYIKAIOIIEr0 MUpa; 34

O OCHOBHBIE MTOHATUS, TEOPEMBI, POPMYJIbI; 00 OCHOBHBIX MOHATHUAX
MaTEeMaTHUYECKOro aHajM3a M UX CBOMCTBAX; 35

Baxxneiiimne MaTemMaTHueCKne MOHIATHS: YUCIIO, KOPEHb, CTEIIEHb, JIOTapu(M ypaBHEHHE,
HEPAaBEHCTBO, IpaduK, MOCIEI0BATENILHOCTD, IPONU3BOIHAS, IEpBOOOpa3Hasi, HHTErpal,
KOMOMHATOpHKA, CTATUCTUKA, TEOPHUSI BEPOSITHOCTEN, CUHYC, KOCUHYC, TAHTE€HC U
KOTaHI'€HC YIUIa, TOYKA, IpsMas, IIJIOCKOCTh, IEPIICHIUKYJISP, HAKJIOHHA,
MHOT'OTPAaHHHKH, T€Ja BPALIEHUs, BEKTOP, CACTEMA KOOPJAMUHAT B IPOCTPAHCTBE;
CKaJIIPHOE NIPOU3BEIEHUE BEKTOPOB;

OcHOBHBIE CBOMCTBA KOpHEM, cTeneHel, norapuMoB, PyHKIUN, MHTETpalla, YpaBHEHUN
Y HEPABEHCTB, BEKTOPOB; CBOWCTBA T€OMETPUUECKUX TEI;

AKCUOMBI CTEPEOMETPUM U NPOCTEUILINE CIEACTBUS U3 HHUX; B3aUMHOE PACIIOIOKECHHUE
MPSAMBIX, IPSIMOU U INIOCKOCTH, IBYX IJIOCKOCTEN B IIPOCTPAHCTBE; MOHATHUE YIJIA MEXKIY
MPSMBIMH, YIJIa MEXKJY MPSAMOW M IUIOCKOCTBIO, yIia MEXAY IUIOCKOCTSIMH, OCHOBHBIE
TEOPEMBl O MNEPNEHAMKYISPHOCTH NPSMOU M IUIOCKOCTH, MEPHEHIAUKYISIPHOCTU JIBYX
IUIOCKOCTEH, (OpMyNbl Ui BBIUMCICHHA OOBEMOB U IUJIOLIAJed MOBEPXHOCTHU
F€OMETPUYECKUX TEJI.

yMeTh:



O BBINOJIHATH apu(PMETHUUECKHE NEUCTBUS HaJ YMCIaMH, COUeTasi yCTHbIE U
MMCbMEHHbIE TPUEMbL; HAXOJAUTh MPUOIMKEHHbIEC 3HAUECHUS BEJIMYUH U
MOTPEITHOCTH BBIYMCICHHUM (a0COIIOTHAS U OTHOCUTENbHAS); CPABHUBATH
YHCJIOBbIE BhIpakeHus; Y 1

O BBINOJIHATDH IPEOOPa30BAHUS BBIPAKEHUH, IPUMEHSS U3BECTHBIE (POPMYJIBI,
CBSI3aHHBIE CO CBOMCTBAMHU CTEIEHEM, JOrapu(pmMOB U TPUTOHOMETPUUECKUX
byHKUMii; Y2

O CTPOUTH rpapUKU U3yUYEHHBIX (QYHKIUH, HIUTFOCTPUPOBATH MO TPAPUKY
CBOICTBA AJIEMEHTAPHBIX PYHKIUH;Y 3

O PpelaTh paluOHAIbHBIE, UPPALIMOHAIBHBIE, TI0KA3aTEIbHbIE,
Jorapu(pMuyecKre, TPUTOHOMETPUUYECKUE YPaBHEHMS], & TAKKe
aHAJIOTMYHbIE HEPABEHCTBA U CUCTEMBI; Y4

O TPUMEHATH MPOU3BOAHYIO JJIsl MPOBEACHUS NPUOIMKEHHBIX BBIYMCIICHUH,
pelarh 3aJa4ud MPUKIAJHOTO XapakTepa Ha HaXOXKJIEeHUE HAuOOJIBLIETO U
HaMMEHBIIEro 3HaYeHus; Y5

MPUMEHSTH OCHOBHBIC MTOHSATHUS, TEOPEMBI, OPMYIIBL; Y6

O XapaKTepu30BaTh MOBEJACHHUE (PYHKITUH, NCTIOIB30BATh MOJyICHHBIC 3HAHUS
JUISL OITIACAHUS U aHAIIA3a PEATIbHBIX 3aBUCUMOCTEN; Y 7.

O COCTaBJISITh BEPOSATHOCTHBIE MOJIEIH TI0 YCIOBUIO 33]]a4H W BBIYUCICHUS
BEPOSITHOCTU HACTYIUICHUS COOBITHI, B TOM YHUCIIE C TpUMEHEeHneM (popmyn
KOMOWHATOPUKHU M OCHOBHBIX TEOPEM TEOPUHU BEPOSITHOCTEH; Y 8

O pelarh MIAHUMETPUIECKHE W MPOCTEHUININE CTEPEOMETPHUECKHIE 3a/1aui Ha

HAXOXKJIEHUE TEOMETPUYECKUX BEIMYUH: JIIMH, YTJIOB, TUIOMIAAeH, 00beMOB

reoMeTpudeckux ¢uryp; Y9

O

HUcnoab3oBaTh mnNpuOOpPeTeHHbIe 3HAHUA M YMEHHSI B TNPAKTHYeCKOH

ACATCJIBbHOCTHN " HOBCC)Z[HeBHOﬁ ZKM3HU QJIA:

IPAaKTUYECKUX PacyeTOB 0 opMyJsiaM, BKIHOYAst GOPMYJIbl, COJEpIKaLIIE
CTENEHHU, PAIUKAJIbL, JJOrapu(Mbl U TPUTOHOMETPUUECKHUE (DYHKLUHU, UCTIONb3YS
pyu HEOOXOIUMOCTH CIIPABOYHBIC MaTEPUAIbl U TIPOCTEHUINNE BEIYUCITUTEIHHBIC
YCTPOWCTBA;

OINMCAHUs C TOMOIIBIO PYHKIMHA Pa3IMUHBIX 3aBUCUMOCTEMH, IIPEICTaBICHUS UX
rpaduuecku, HHTEpIIpETaIluu TPpadUKOB;

pEIIeHUs IPUKIAIHBIX 33a/]1a4, B TOM YHUCJIE COIIMAIbHO-2KOHOMHUYECKHUX U
¢usnyecKkux, Ha HauOONIBIINE M HANMEHBIITNE 3HAYCHHUSI, HA HAXOXKICHHUE
CKOPOCTH U YCKOPEHUS;

TIOCTPOCHUS U UCCIIEOBAHUS MPOCTEHIIINX MAaTEMaTUYECKUX MOJICIIEH;

aHanu3a HHPOpPMAIH CTaTUCTHUECKOTO XapaKTepa;

aHaJIM3a pealbHbIX YUCIOBBIX JaHHBIX, IPEICTABICHHBIX B BUJE JUarpamm,
rpaduKoB;

UCClIeIOBaHMsI (MOIETUPOBAHUS) HECIOKHBIX TPAKTHUECKUX CUTYalluil HA OCHOBE
W3YYEHHBIX (DOpPMYII U CBOMCTB PUTyp;

BBIUKCIICHHUSI 00bEMOB U IUIOIIAJICH TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ MPU
peIIeHNH IPAKTHYECKUX 3aa4, UCTIOIb3Ys MPU HEOOXOAMMOCTH CIIPABOYHUKH H
BBIUHCIIUTENbHBIC YCTPOICTBA.



1.4. IlpoduabHas cocTaBjsiiomas (HAMPaBJIeHHOCTh) 0011e00pa3oBaTeIbHOM

ANCIHUIIINHBI

[Ipu n3yvyeHnn TUCIUILTMHBI BHUMAHUE CTyIeHTa OyIeT 00paleHo Ha e¢
MPUKJIAAHON XapaKTep, Ha TO, T M KOTJa, U3y9aeMble TEOPETUUECKHUE TTOJI0KEHUS U
MPAKTUYECKUE HABBIKK MOTYT OBITh UCIIOJIb30BaHbI B OyAyIIeH MpaKTHIEeCKOM
JESTENBHOCTA. B pe3ynbTaTe M3y4eHHs TUCIMUILIMHBI CTYJICHTHI JOJDKHBI YCBOUTb,
YTO MaTeMaTHYECKHUE MMOHSATHS, SIBIISSICh a0CTPAKIIMEH CBOMCTB M OTHOIICHHUH peaIbHOTO
MHpa, 00J1aIaf0T OOJIBIION OOIMHOCTHIO IITUPOKOH chepoil IPUMEHHUMOCTH, YTO
CYIIHOCTb PHJIOKCHUI MaTEMATUKH K PEIICHUIO MPAKTHYSCKHUX 3a/1a4 3aKITF0YacTCS B
MepeBO/IC 3a/1a4 Ha MAaTEeMaTUICCKUI S3bIK, PEIICHUH €€ U MHTEPIPETAIlUU TTOTyUYeHHBIX
PE3yNHTATOB HA SI3BIKE UCXOHBIX MaHHBIX. [Ipy 00ydeHHr MaTeMaTHUKX UCIIONB3YIOTCS
COBpEMEHHBIC METO/IBI U CPEJICTBA OOYUEHUS, COOTFOIaeTCSl IPEEMCTBEHHOCTD N3YUCHHSI
MpeMEeTa 1O OTHOIIEHHUIO K IKOJLHON TIPOrpaMMme.

Marematuka cBsizana ¢ pusukoii, xumuen, ouosiorueit, nunpopmaruxoit u UKT,
MH(POPMAITMOHHBIMHU TEXHOJIOTHUSMH.

1.5. Kosin4ecTBO 4aCOB Ha OCBOEHME TUCHUILINHBI:
MakcumanbHOU yueOHOM Harpy3ku o0ydarorierocsi 288 4acoB, B TOM YHKCIIE:
O06s3aTenpHOM ayIUTOPHON yueOHOM Harpy3ku oOyuatomierocst 178 4yacos;
CaMOCTOATENbHOM paboThl 0OyUaromerocs 89 4acos.



2. CTPYKTYPA U COAEPKAHUE JTUCHUIIVINHBI
2.1 O0bemMm AUCUHMILIMHBI U BUABI Y4eOHOI PadOThI

Buj yueOHol paGoThI Oovem uacos

O0beM padoThI 00yYaOUIMXCS B AKAIEeMUYECKHUX Yacax (Bcero) 288
Oo0s3aTeIbHAA ayAUTOPHAA y4eOHasi HATPY3Ka (BCero)
B TOM YHUCJIE!

JCKIIUA 92
OPAaKTUYCCKUC 3aHATHUA 103
nabopaTtopHbie PabOTHI
CamocTrosiTeibHasi pafoTa ofyuaromerocs (Bcero) 93
B TOM YHCIIE:

U3y4YeHHUE Y4eOHOT0/TeOPETUYECKOTo MaTepuana (1o 30
KOHCIIEKTaM JIEKIUH ), U3y4YeHne OCHOBHOM U JOTIOTHUTEIHHON
JUTEPATYPHI

MOJTOTOBKA K MPAKTHYECKUM 3aHATHSIM 41
BBITIOJTHEHNE  WHAMBUAYaJIbHOTO WM  TPYIIIOBOTO  3aJaHUS 14
(manucanue pedepara, cOOOIIEHM, MOATOTOBKA  MPE3CHTAIHM
Koncynpranuu 8
IIpome:xyToyHnas arrecrauus B popme:
1 cemectp —

2 ceMecTp — dK3aMeH
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2.2 TemaTu4yeckuidi IJIAH M COJAepP:KaAHUE AUCHUILIMHBI MaTeMaTHKa

HaunmeHoBaHue pasnenon Coneprxanue yueOHOro MaTepualla, IpakTHUYECKUe 3aHITHs, CAMOCTOsITeNIbHAs paboTa O0vem yacoB  YpoBEHb
U TeM oOyuaromuxcs (J1ex. OCBOEHUS
cam.pa0.
Ipax.)
Pa3zpgen 1. PazBurne noHATHA 0 YK CIE 12
Tema 1.1 Coneprxanne ydeOHOTO MaTepuana (JeKyuoHHoe 3aHsamue) 32, V1, V2
JleficTBUTEIBbHBIE YKCIIA Lenbie u panmonanbHele yncia. pobu. [eiictBus ¢ npodsmu. JleficTBuTenbHbIC YHCTA. 2

Uppayuonanvhvie wucia. Moodynw oeticmeumenvroeo yucaa. Nponopuws. [IporieHTsI.
CamocrosiTesibHasA padoTa 00y4arOIIUXCH

Brimonuenue nefictBuil ¢ npodsimu. [IpuBenenue yncia k cranaapTHomy Buay. Haxoxnenue 2

MPOIICHTA OT YKclia. BeIYuCIeHne cyMMbl OECKOHEYHO yOBIBAOIIEH r€OMETPUIECKON

MIPOTPECCUH.
Tema 1.2 Coneprxanue ydeOHOT0 MaTepuana (JeKyuoHHoe 3aHsamue) 31, VI,
Apudmernueckuit KopeHb ~ ApHu]pMeTHUECKU KOPEHb HATYpallbHON CTETIeHH U ero cBoiicTBa. [IpeobpazoBanue 2
HATYpaJIbHOM CTeNeHu UPPALMOHATIBHBIX BBIPaXKCHHH.

CamocrosiTesbHasi padoTa 00y4arOmuxcst

KoncnektupoBanue o reme «KopeHb M-ii CTENEHH U €T0 CBOMCTBAY. 2
Tema 1.3 Crenens ¢ Conepsxanne ydeOHOT0 MaTepuana (npakmuieckoe 3anHsamue) 31, VI,
paroHaIbHBIM U CreneHb ¢ paluoHaIbHBIM TOKa3aTesneM creneHu. CTeneHb AeHCTBUTEIbHBIM MOKa3aTeIeM 2 V2, Vo
NEUCTBUTEIILHBIM crereHn. CBOKMCTBA CTENEHU C JEHCTBUTENBLHEBIM ITOKA3aTEIEM.
NoKa3aTesnem Coneprxanue yueOHOTo MaTepuana (npakmuueckoe 3ansamue)

[IpeoOpa3oBaHue BBIpAKEHHUH C pallHOHATBHBIM TTOKA3aTeIeM CTEIEHH. 2

Kontponbnast pabora Ne 1 «Kopuu u creneHn
Pasznen 2. Crenennasi pyHkums 14
Tema 2.1 CrenenHas Copep:xanue yueOHOTO MaTepHana (JeKyuoHHoe 3auamue) 31, 35 VI,
(byHKIUs, ee CBOWCTBA Crenennas ¢pyHKIMs, ee cBoiicTBa U rpaduk. OyHKIUS OrpaHUYEHHAsI CBEPXY, CHU3Y. 2 V2, V3,
u TpaduK Orpannuennas GyHkius. MOHOTOHHOCTh (DyHKIMU. ['OpHU30HTaNbHAS U BEPTUKAIbHAS

aCUMIITOTBL. B3aumno oopamuvle hynxkyuu
CamocrosiTesibHasA padoTa 00y4arOIIUXCH
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Tema 2.2 PaBHOCUIIBHBIE
ypaBHEHUS U HEPABEHCTBA

Tema 2.3
UppannonanbHbie
ypaBHEHUs

Hamucats coobmenne «I'paduxu snemenTapHbIX GyHKINNY, «B3anMHO 00paTHbIE (QyHKIIHID)
Coneprxanue yueOHOTO MaTepuana (npakmuieckoe 3aHsamue)

PaBHOCWIIBHBIE ypaBHeHus. [locTroponnne kopHu. PaBHOCHIIBHBIE HepaBeHCTBA. OCHOBHBIC
METOABI PELICHUs YpaBHEHHUU. PelneHue ypaBHEHUH, HEPABEHCTB U UX cUcTeM. Pelienue
HEPABEHCTB METOJIOM UHTEPBAJIOB.

CamocrosiTesibHAasA paboTa 00y4aroUXCs

[ToaroroBuTk npe3eHTanno «MeToabl pEIICHUN PallMOHAIbHBIX YPABHEHUI.

Coneprxanue yueOHOro MaTepuana (1eKyuoHHoe 3ansamue)

HppanmonaneHele ypaBHeHUs. OCHOBHBIE IPUEMBI X PELICHHUS.

Coneprxanne yuyeOHOTO MaTepualna (npakmuueckoe 3anHsamue)

Pemienue uppanmoHabHBIX ypaBHEHUH. BBISICHUTE ¢ TOMOLIBIO TpaUKOB, CKOIBKO KOpHEH
UMeeT ypaBHEHUE. MppayuoHnanvHble HepaseHCcmaa.

KonTponbhas padota Ne 2 « YpaBHEHHUSI U HEPAaBEHCTBa»

Paznen 3. Iloka3areabHasi PyHKUIMHA

Tema 3.1 IlokasarenpHasg
byHKIUS

Tema 3.2 Tloka3arenapHBIE
YpaBHEHUS

Tema 3.3
ITokazaTennHbIE
HEpaBEHCTBA

Coneprxanue yueOHOro MaTepuaia (1eKyuoHHoe 3aHsamue)

[TokazarenbHast (QyHKIHSA, €e CBOWCTBA U TpaduK.

CamocrosiTesibHAas paboTa 00yyaromuXc

[TocTpoenue rpadukoB PyHKIHI C TOMOIILIO0 MPOCTEHIINX MTPeoOpa30BaHMIMA
Conepxkanue yueOHOro MaTepuana (JeKyuoHHoe 3aHsamue)

[TokazarenbHble ypaBHeHHS. OCHOBHBIE TPHUEMBI UX PEIICHUS.

Conepsxanue ydeOHOT0 MaTepuana (npakmuieckoe 3anHsamue)

Pemenue nokazatensHbIX ypaBHeHul. [IpocTeiiiine noka3aTenbHble YpaBHEHUS.
[IpuMeHeHne MeTofla BBEIEHUS HOBOM IIEPEMEHHOM, IIPU PEIICHNH IT0KA3aTEIbHBIX YPABHEHUMN.
CamocrosiTesibHas paboTa 00y4aromuXcs

[TonroToBKa K MPaKTUYECKUM 3aHATHSIM PEIICHUS TOKA3aTeIbHBIX YPaBHEHHNA
Conepxanne yueOHOTO MaTepHalna (1eKyuoHHoe 3auamue)

IToka3zarenbHble HepaBeHCTBa. OCHOBHBIE IPUEMBI UX peleHus. Mcnonb3oBanue
CBOMCTB U TpauKoB (PYHKITUI TIPH pEIICHUN HEPABEHCTB

Coneprxanue yueOHOTO MaTepuana (npakmuueckoe 3aHsamue)

Pemenne nokazareiabHbIX HEpaBEHCTB. [IprMeHeHNEe OCHOBHBIX METOOB PEIICHUSI.
CamocrosiTesibHAas paboTa 00y4aroUXCs

Pemenue nokazareiabHbIX HEPABEHCTB C IOMOIIbIO TPpapUKOB (QYHKIIHIA.

18

2

31, 35, VI,
V2, V4,

31, 35, VI,
V2, V4,

31, 35, VI,
V2, V3,
V4,

31, 35, VI,
V2, V4,
Y6

31, 35, VI,
V2, V4,
Y6
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Coneprxanne ydeOHOTO MaTepuana (npakmuueckoe 3ausamue)
Konrponsnas padora Ne 3 «IlokazarensHast pyHKIHS

Paznen 4. Jlorapupmmuueckasi GpyHKuMs

Tema 4.1 Jlorapudmer

Tema 4.2
Jlorapudmuueckas
byHKIHS

Tema 4.3
Jlorapugmuueckue
ypaBHEHHS

Tema 4.4
Jlorapudmuueckue
HEpPaBEHCTBA

Coneprxanue ydeOHOro MaTepuana (JeKyuoHHoe 3aHsamue)

Omnpenenenue norapudma. OcHOBHOE JorapudmMudeckoe ToxaecTBo. JlorapupmupoBanue.
[TorennmpoBanne. CBolicTBa orapudmoB. JlecsTHYHBIC U HATYPATbHBIC JIOTAPH(PMBIL.
dopmyna nepexoja ot Jiorapudma Mo 0JHOMY OCHOBAHHIO K JIOrapudMy Mo Ipyromy
OCHOBAHUIO

CamocTrosiTesibHasi padoTa 00y4aromuxcst

Hanucanue cooOrenns: «3 UCTOPUM NECATUYHBIX U HATYPAIbHBIX JTOTapu(MOBY.
Coneprxanne ydeOHOTO MaTepuana (JeKyuoHHoe 3aHsamue)

Jlorapudmuueckas GyHKIHS, €¢ CBOWCTBA U rpaduK.

Coneprxanne ydeOHOTO MaTepuana (JeKyuoHHoe 3aHsamue)
Jlorapudmuyeckre ypaBHeHHS. OCHOBHBIC IPUEMBI U METOMABI HX PEIICHUS.
Coneprxkanne yd4eOHOTO MaTepuala (npakmuueckoe 3ansamue)

Pemenune norapupmMudecknx ypaBHEHHI OCHOBHBIMH METOJIAMH PEIICHHS.
CamocrosiTesibHass paboTa 00y4aromuxcs

Pemenue norapugmMuueckux ypaBHEHUN U CUCTEM JIOTapU(PMHUUECKUX YPaBHEHUH.
Coneprkanue yueOHOTo MaTepuana (npakmuueckoe 3aHsamue)
Jlorapudmuueckre HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELLCHMUS.
Kontponbnas padota Ne 4 «Jlorapudpmuueckast GyHKIHS
CamocrosiTesibHas padoTa 00y4arOIIUXCHA

[TonroToBka Kk KOHTPOJIBHOU paboTe 1o Teme «Jlorapupmuueckas GyHKIHI»

Pasznen 5. Tpuronomerpuyeckue popmyJinl

Tema 5.1 Cunyc, Kocunyc,
TAHT€HC ¥ KOTAaHTCHC yIJia

Tema 5.2 CBoiicTBa
CHUHYCa, KOCHHYCA,
TaHIeHCca U KOTaHIeHca
yria.

Conepxannie yaeOHOTO MaTepHala (1eKyuoHHoe 3ansamue)

Pagmannast mepa yria. [IoBopoT Touku BOKpyT Havyana koopauHat. OrpeneneHue cuHyca,
KOCHHYCa, TAHTE€HCA M KOTaHTeHCca yTJa.

Coneprxanne ydeOHOTO MaTepuana (JeKyuoHHoe 3aHsamue)

3HaKkM CUHYyca, KOCHHYca, TaHreHca. CUHYCHI yIIIoB a 1 —a. HaxoxJieHne 3HaueHus BBIPAKCHHS,
COJIEp>KaIIero CHHYC, KOCUHYC, TAHTE€HC yTJa.

18

16

31, 35, VI,
V2, V4,
Y6

31, 35, VI,
V2,V3,
V4,
31, 35, VI,
V2, V4,
Y6

31, 35, VI,

V2, V4,

Y6

31,32, ¥2

31,32, Y2,
Y6
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Tema 5.3 OcHOBHEBIE
TPUTOHOMETPHUYCCKUE
TOXKJIECTBA

Tema 5.4 OcHOBHBIE
TPUTOHOMETPHYECCKHE

bopmybl

CamocrosiTesibHAas paboTa 00y4yarouXcs

Pabora ¢ eqTMHUYHON OKPYKHOCTHIO.

[ToaroroBka K MpakTUYECKUM 3aHATUSIM

Coneprxanue yueOHOTo MaTepuana (1eKyuoHHoe 3ansamue)

3aBHCHUMOCTH MEX]Iy CHHYCOM, KOCHHYCOM M TaHT€HCOM OJIHOTO U TOTO k€ yria. OCHOBHbBIE
TpUrOHOMETpHUecKue ToxaecTBa. [IpeoOpa3zoBanue NpoCTEHIINX TPUTOHOMETPUUECKUX
BBIPAYKCHHUIA.

Conepsxanne yuyeOHOTo MaTepuana (npakmuieckoe 3anHsamue)

®opmyisl cnoxenust. CHHYC, KOCHHYC U TaHT€HC CYMMBI M pa3HOCTH JBYX yrioB. CHHYC U
KOCHHYC TaHI€HC JIBOMHOTO yria. Qopmynvl NOIOSUHHO20 Y2id.

CamocrosiTesibHasA padoTa 00y4arOIIUXCH

PaboTa ¢ yueOHUKOM: COCTaBUT KOHCHEKT 1O TeMaM «DPOopMyJIbl JBOWHOTO yTia»
Conepxxanne yaeOHOTO MaTepHalna (1eKyuoHHoe 3auamue)

DopMyIbl IPUBEICHUS.

Pa3nes 6. Tpuronomerpuieckue ypaBHeHHUsl.

Tema 6.1 IIpocreiimue
TPUTOHOMETPUYECKHUE
ypaBHEHHS

Tema 6.2 Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUH.

Coneprxanne yueOHOTo MaTepuana (1eKyuoHHoe 3aHsamue)

[Ipocreiinye TPUTOHOMETPUYECKUE YpaBHEHHs. y=sin X, y=cOS X, y=tg X
CamocrosiTesibHAas paboTa 00yyarOIUXCcA

Pabota ¢ yueOHMKOM U JOTIOTHUTENBHOU TUTEPaTypoil «M3 HCTOpUN TPUTOHOMETPHUIY.
Coneprxanue yueOHOTo MaTepuala (JleKyuoHHoe 3ausamue)
TpuroHomerpuyeckre ypaBHEHHUs, CBOJISAIIMECS K KBAJIpATHBIM
OnHopoHBIE TPUTOHOMETPUYECKUE ypaBHeHus -1t u 1I-ii crenenu.
TpuroHomeTpuyeckre ypaBHEHHUsI, pelIaeMble Pa3IOKECHUEM Ha MHOXKHUTEIN
CamocrosiTesibHass paboTa 00y4aroIUXCs

Pemrenne TpUroHOMETpHUUYECKUX YpaBHEHHUU.

[ToaroroBka K KOHTPOJBHOM paboTe.

KonTponbnas padora Ne 5 « TpuronomeTpuyeckue ypaBHEHUS

Pasnen 7. Tpuronomerpuyeckue pyHKuuu

Tema 7.1
Tpuronomerpuueckue
byHKIMHA

Coneprxanne ydeOHOTO MaTepuana (JleKyuoHHoe 3aHsamue)
Tpuronomerpuueckast GyHKIUSA y=sin X, y=cos X e¢ CBOWCTBA U TpaduK.
Tpuronomerpuueckas QyHKIHS y=Ig X, y=ctg X €¢ CBOWCTBA U rpauK.

N

16

[\

2

2

31, 32, 34,
V2, V6

31, 32, 34,
V2, V6

31, 32, 34,
V2, V4,
Y6

31, 32, 34,
V2, V4,
Y6

31, 32, 34,
V2, V3,
V4, V6
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Tema 7.2 Iloctpoenue
rpauKoB
TPUTOHOMETPUUYECKUX
byHKIUI

CamocTosiTeibHAsi paGoTa 00y4aOImMUXCs

PaboTa ¢ yueOHUKOM U JOTIOJHUTEIBHOM TUTEPATypOil: COCTAaBUTh KOHCIEKT 110 TeMe 00JIacTh
OIIpEAEICHUS] 1 MHOXKECTBO 3HAYEHUH TPUTOHOMETPUIECKNX (DYyHKIHMI, Y4eTHOCTh, HEYETHOCTb,
NEPUOTUIHOCTH TPUTOHOMETPUUECKUX (PYHKLIUI

Copneprkanue yueOHOTO MaTepHaia (npakmuyeckoe 3aHamue)

[Toctpoenue rpadukoB TpUroHOMETpHUSCKUX QYHKIUH MX peoOpazoBanue. MccnenoBanue
OCHOBHBIX CBOWCTB TPUTOHOMETPUYECKUX (DyHKIUH

Pa3znen 8. IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

Tema 8.1 B3zaumnoe
PacCIoIOKEHUE TPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE

Tema 8.2
[lepnenauKyISIPHOCTD
IPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

Coneprkanue yueOHOro MaTepuala (JeKkyuoHHoe 3ansamue)

AKCHOMBI CTEPEOMETPUHN U TPOCTEHILINE CIEICTBUS U3 HUX. 2
B3anmHoe pacnonokeHue npsMbIX B MpocTpaHcTBe. CKpenmBaromuyecs mpsmble. 2
Coneprxanne ydeOHOTO MaTepuana (npakmuueckoe 3anHsamue)

B3aumHoe pacnonoxeHue npsmMbIX U IJIOCKOCTEN B IPOCTPAHCTBE.

CamocrosiTesibHas padoTa 00y4arOIIUXCH

Cocrasnenue koHcnekToB: «IIpeamer ctepeomerpus», «O0 akcoMax CTEPEOMETPUM»

Coneprxanue yueOHOro MaTepuala (JeKkyuoHHoe 3ansamue)

[lepneHqUKYISAPHOCTD NPAMOM U INIOCKOCTH. [leprieHauKynsap 1 HakJIOHHAs. 2
Coneprkanue yueOHOTo MaTepuana (npakmuueckoe 3aHsamue)

VYron Mmexay NpsMON U TNIOCKOCThI0. Teopema o 3-x mepneHIuKyisipax.

Coneprxanne yueOHOTO MaTepuana (1eKyuoHHoe 3aHsamue)

JIByrpaHHbIi yroj. Yoyl MeXay IUIOCKOCTSIMU. [lepneHauKyasspHOCTb IBYX IUIOCKOCTEM. 2
Conepsxkanne ydeOHOTO MaTepuala (npakmuueckoe 3ansamue)

Kontponbnas padota Ne 6 «IIpsimble 1 IIIOCKOCTH B IPOCTPAHCTBEN

CamocTrosiTesibHAsi padoTa 00y4arommuxcst

CocraBieHne KOHCIEKTOB 10 TeMaM: «l300paxkeHne mpoCcTpaHCTBEHHBIX (HUTYD»,

«3alaun Ha TOCTPOCHHUE CEYEHUI.

Pemenne npakTuueckux 3aja4 Ha BBIYUCIICHUE 3HAUEHUIN HAKJIOHHOW U €€ TIPOEKLUH.

Pa3znen 9. BekTopbl M1 MeTO KOOPAMHAT B MPOCTPAHCTBE.

Tema 9.1 BekTops! B
IPOCTPAHCTBE

Copepxxanne yueOHOTO MaTepHala (JIeKYuoHHoe 3aHamue)
BekTophl Ha TIIOCKOCTH U B TIPOCTpPaHCTBE. MoTylib BeKTOpa. PaBeHCTBO BEKTOPOB. 2

20

20

31, 32, 33,
Y9

31, 32, 33,
Y9

31, 32, 33,
Vi, V9
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Tema 9.2 IIpssmoyronbHas
cucTemMa B IIPOCTPAHCTBE

Coneprxanne yudeOHOTO MaTepuana (1eKyuoHHoe 3aHsamue)
Kommuianaphsie Bektopa. PasiioskeHne BEKTOpa 110 HalpaBIeHUSIM.
Conepsxkanue yd4eOHOTO MaTepuala (npakmuueckoe 3ansamue)
Pemenue 3aga4 BeINOJIHEHUE JEHCTBUI HAJl BEKTOpaMU
CamocTrosiTesibHAsi padoTa 00y4arommxcst
Pemenue 3aa4y Ha 1EHCTBUS C BEKTOpaMHU.
[ToaroroBka mpe3eHTanuu 1o Teme «Bekropa B mpocTpaHcTBE»
Copepxanrie yaeOHOTO MaTepHuala (1eKyuoHHoe 3aHsamue)
[IpsimoyronbHast (IekapToBa) cCUCTEMa KOOpJAUHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpa.
CBsi3p MEX]ly KOOpIMHATAMHU BEKTOPOB M KOOPAWHATAMH TOYEK.
Coneprxanue yueOHOTO MaTepuana (npakmuueckoe 3aHsamue)
[Ipocreiimue 3amaun B KoopauHaTaX (KOOPAMHATHI CEpelUHBbI OTPE3Ka, AJTUHA BEKTOpa,
paccTostHUuE MEXIy IByMs TOUKaMH). BeruciieHne TMHBI BEKTOPA, PACCTOSIHUS MEXKIY TBYMS
TOYKaAMH.
Coneprxanne yueOHOTo MaTepuana (1eKyuoHHoe 3aHsamue)
VYron mexay nByMs Bektopamu. CKaJasipHOE MPOU3BEICHUE BEKTOPOB.
VYpaBHenus cepsl, niockocmu u npsamou. /leusicenus.
Coneprkanue yueOHOTo MaTepuana (npakmuueckoe 3aHsamue)
Hcnonb30BaHne KOOPAMHAT U BEKTOPOB IMPU PEIICHUH MaTeMAaTUYECKUX U MPUKIAJHBIX 3a]1a4.
Konrtponsnas padora Ne 7 «BeKTOpbI 1 METOJ] KOOPAMHAT B IIPOCTPAHCTBE
CamocrosiTesibHAas paboTa 00y4arOUXC
Pabora ¢ yuebHOH, noNOTHUTENHHOU TUTepaTypoil. CoCTaBICHHE KOHCIIEKTA TI0 TEME:
«Ypaenenus cghepol, nrockocmu u npamoiu. /leusxcenus. »

Pa3zpnen 10. IIpousBoaHasi M ee reOMeTPHYECKHHA CMBLI.

Tema 10.1 IlponzBoanas
OCHOBHBIX (DyHKIIMH

Coneprxanne yueOHOTo MaTepuana (1eKyuoHHoe 3aHsamue)

[IpousBoguas. Ilonsitue o mnpou3BOoAHON (QyHKIHMH, Tpenen (YHKIMM B TOYKE M Ha
OeckoHeuHOCTH. HenpepbIBHOCTE (PYHKINU

IIpousBonHas creneHHoi GpyHKuK. [Ipon3BOAHBIE HEKOTOPBIX 3JIEMEHTAPHBIX (YHKIUI.
Coneprxanne ydeOHOTO MaTepuana (1eKyuoHHoe 3aHsmue)

[TpaBuna guddepeHnmpoBaHus, TPOU3BOAHAS CIOKHON QYHKIIUN

Coneprxanue yueOHOT0 MaTepuana (npakmuueckoe 3ansamue)

Haxoxnenne mnpousBoAHbIX (yHKui. IlpowsBomHas mokasaTteinbHOH, JorapuMudyeckon u

2

[\

22

31, 32, 33,
Vi, V9

31,32,
34,35,V1,
V3, V5
Y6
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TPUTOHOMETPHUUECKUX (DYHKIHHA
Tewma 10.2 Conepxanne yaeOHOTO MaTepHala (J1eKYuoHHoe 3aHamue)
['eomeTpuyeckuii cMbICT I'eomeTpryecknii CMBICT POU3BOIHON (DYHKIIMH 2
MIPOU3BOAHOMN VYpaBHeHue KacaTelbHOU K Tpaduky GyHKIUN 2
nuddepenuupyemon Conepsxanne yueOHOTO MaTepuana (npakmuieckoe 3anHsamue)
ynkmn Hanwucanue ypaBHeHHs KacaTeIbHON K TpaduKy (QyHKIIUH. 2
Konrponsnas padora Ne 8 «IIponsBonHas u €€ reOMETPUIECKUNA CMBICIDY 2
CamocrosiTesibHAasA padoTa 00y4arOIIUXCH
Haxoxaenne npon3BOJHBIX HEKOTOPHIX (DYHKIMIA MO aITOPUTMY 2
[ToaroroBka K KOHTPOJILHOM paboTe 2
[TonroToBka mpe3eHTAlUU «AJITOPUTM HAXOKICHUS TPOU3BOIHON (DYHKIIMI 2
Paznen 11. IlpumeHeHre NPOU3BOAHON K HCCIAEA0BAHUIO (PYHKUMA 21

Tema 11.1 UccnenoBanue  Copaepskanue yueOHOTO MaTepuana (1eKyuoHHoe 3ansmue) 31,32,
(GYHKIUH C TTOMOIIBIO Bospacranue u yosiBanue QpyHKIHMH. DKCTPEMyMbl GYHKLIUU 2 34,35,V1,
IPOU3BOAHON [IpuMeHeHre TPOU3BOIHOM K MMOCTPOCHUIO TPaGHUKOB (HYHKIIHI 2 V3,V5
Conepxanue y4eOHOTO MaTepuaia (npakmuyeckoe 3ansmue) Ve,¥7
[TpumeHeHre TPOU3BOTHON K HCCIEIOBAHUIO (DYHKIIUI U MOCTPOCHHIO TPAdHUKOB. 2
Coneprxanne yu4eOHOT0 MaTepuana (1eKyuoHHoe 3aHsamue)
Haunbonbiree n HanmeHblee 3HaYCHUS (QyHKITHA 2
Coneprkanue yueOHOTo MaTepuana (npakmuueckoe 3aHsamue)
Pemrenue 3a1a4 Ha HaxX0XKIEHHE HANOOJBIIEr0 ¥ HAMMEHBIIIET0 3HAYEHUIA. 2
[Tpumeps! HCTIONTB30BaHUS POU3BOIHOM JIJISI HAXOKIEHUS PAllMOHATILHOTO PEIICHUS B 2
MIPUKIIAIHBIX 3a]a4ax.
Kontponbnas padota Ne 9 «IIpuMeHeHrne MPOU3BOTHON K UCCICTOBAHUIO (DYHKITHI 2
CamocrosiTesibHas padoTa 00y4arOIIUXCH

Pabora ¢ yueOHOI U JOMOJHUTEBHON JTUTEPATYPOil U KOHCIICKTOM. 2

Pemenue 3anay no ucciaenoBaHuio GyHKIUN PU MOMOITH MPOU3BOIHOM. 3

Pemenue 3aga4 Ha onTUMU3ALUIO. 2
Pa3nea 12. HMHTerpan u ero npuMeHeHue 28
Tema 12.1 Coneprxanne ydeOHOTO MaTepuana (1eKyuoHHoe 3aHsamue) 31,32,
[TepBoobOpaznas [TepBooOpasnas. ['eomeTpruyecKkuii CMBICI MEPBOOOPA3HOM. 2 34,35, V1,

OcHOBHOE CBOMCTBO TIEPBOOOPA3HOIA.
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Tema 12.2 Brerunucienue
IJIOIAJIEN C IIOMOIIBIO
WHTErpaja

[TpaBuna HaxoxaeHus nepBooOpaszHex. Heonpenenennsiii nuaterpait. [IpaBuna BerauciIeHus

HEOIPEIEICHHOT 0 UHTEerpasa
ConeprkaHue yueOHOro MaTepuana (npakmuueckoe 3ansamue)

Haxoxnenne nepBooOpa3HbIxX GyHKIMH. Beranciaenne HeonpeaeaeHHOTO HHTETpaia.
Coneprkanue yueOHOro MaTepuala (JeKkyuoHHoe 3ansamue)

[Inomane KpUBOJIMHEWHOMN Tpaneuy.

Copaepkanue yueOHOro MaTepHuana (npakmuyeckoe 3aHsamue)

N3o00paxkeHre KpUBOJIMHEHHON Tpanenuu. HaxoxxaeHue miom@aan KpUuBOJIMHEHHOW Tpaneluy ¢

TTOMOIIIBIO TIEPBOOOPA3HOM

ConeprkaHue yueOHOro MaTepuaia (ekyuoHHoe 3ansamue)

Omnpenenennbiit uaterpan. ®opmyna Herorona—1Jleitbnuiia.

ConeprkaHue yueOHOTo MaTepuana (npakmuueckoe 3aHsamue)

Boruncnenune unrerpanos. ®opmyna Hetorona—IJlelioHuma

Coneprxanue yueOHOro MaTepuaia (JieKkyuoHHoe 3ausamue)

Boruncnenue miomazei miockux Gpuryp ¢ nomouipto uHTerpanon. [Ipumepsl npumMeHeHus
UHTEerpaia B husuke.

ConeprkaHue yueOHOro MaTepuana (npakmuueckoe 3ansamue)

HaxoxieHne miomaaeil KpUBOJMHEHHBIX TPallelUi ¢ IOMOIIBI UHTErPaIoB
Konrponsnas padora 10 «HTerpan u ero npuMeHeHHUE».

CamocrosiTesibHAsi padoTa 00y4arOmuxcst

ITonrotoBka coobuenuii: [Ipumenenne unrerpana B pu3nMKe U TEXHUKE.

[ToaroroBka K perieHnIo ynpa>KHEH! Ha HaX0XKACHUE HEOIpeIeIeHHOI0 HHTEerpaa.
HaxoxzaeHue onpeneneHHOro HHTErpania.

Brruucnenue miomanyu KpUBOJIWHEWHON Tpaneluu.

Pa3znen 13. MHOrorpaHHuKHU

Tema 13.1 Tlpuzma

Tema 13.2 ITupamuaa

Coneprxanne yueOHOTO MaTepuana (1eKyuoHHoe 3aHsamue)

[Tpusma. Ipsamas u nakronnas npusma. [pasunsnas npusma. [lapamtenenunesn. Kyo.
Cummertpuu B KyOe, B mapajuiesnenumnene, B npuzme. CedeHus Kyoa, mpU3MbI.
Copep:xanue yueOHOTO MaTepHala (npakmuueckoe sauamue)

Brluncienne OCHOBHBIX 3JIEMEHTOB IIPU3MBL. llocTpoeHHE IPOCTEHIINX CEUEHUN ITPU3MBI,

KyOa, mapaJuiesenuIeaa.
Copep:xanne yueOHOTO MaTepHana (JleKYuoHHoe 3aHamue)
[Mupamuna. [paBuibHas mupamuna. Ycevennas nupamuoa. Tetpasdap.

V3,V5
Y6
2
2
31,32,
34,35,V1,
V3,V5
2 Y6
2
2
2
2
2
2
14
31,32, V1,
y9
2
31,32, VI,
Y9
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CummeTtpus B nupamude. CeueHus: TUpaMUbl.
Coneprxanue yueOHOTO MaTepuana (npakmuueckoe 3aHsamue)

Bbrunciienne OCHOBHBIX JIEMEHTOB IpamMuibl. IlocTpoeHue npocTelimx ceueHnit mupaMusbl. 2
Kontponbnas padorta Ne 11 «MHOrorpaHHUKN» 2
CamocTrosiTesibHAsi padoTa 00y4arommxcst

Pabota ¢ y4yeOHUKOM M JIOTOJHUTENBHOW JUTEPATypOi, COCTAaBICHHE KOHCIEKTa IO TeMe 2
«IloHsATHE O TEOMETPUYECKOM TeJlie U €0 MOBEPXHOCTU. MHOTOTpaHHUKH.

Bepuunsl, pebpa, rpaHd MHOTOTPaHHUKA. 2

Paszsepmka. Mnocoepannsie yenvl. Boinyknvie muo2oepannuxu. Teopema Junepa.

Pa3nen 14. Tesia u NOBepPXHOCTH BPALICHUS. 14

Tema 14.1 Humuuap

Tema 14.2 Konyc

Coneprxanne yueOHOTO MaTepuana (1eKyuoHHoe 3aHsamue) 31,32, VI,
Humuaap. OcHoBanue, 00pa3yromas, BEICOTa, OOKOBasi M MOJHAs TOBEPXHOCTH, pa3BEPTKa. 2 A%
Ocesoe ceuenue u cevenust, napaiiesbhvle U NepneHOUKVIsApHble OCHOBAHUIO.

Conepsxanue yuyeOHOro MaTepuana (npakmuieckoe 3ansmue)

Brruucnenue anemenToB mnHapa. [loctpoenue mpocTedmmx ceueHuid. Beruncnenue momaaei 2

ITUX CEUYECHHH.

Coneprxanue yueOHOro MaTepuaia (JieKyuoHHoe 3ausamue) 31,32, VI,
Konyc. Vceuennwuii konyc. OcHoBaHme, 00pa3yromias, BEICOTa, OOKOBas W IOJHASA MOBEPXHOCTH, 2 \%%

pasBepTKa. Ocegoe ceyeHue u ceuerus, napauieiibible U NepneHOUKYIapHble OCHOBAHUI.

Conepsxanne ydeOHOTO MaTepuana (npakmuieckoe 3aHsamue)

Brruncienne snemeHToB KoHyca. [locTpoeHue nmpocteldmux ceueHuil. Beraucnenue miomanen 2
3TUX CEYEHHUM.

Coneprxanne yuyeOHOTO MaTepuana (npakmuueckoe 3anHsamue)

Konrtponsnas padora 12 «Tena u moBepXHOCTH BpaILICHUS. 2
CamocrosiTesibHas padoTa 00y4arOIIUXCH

Pabota ¢ yueOHuKOM: cocTtaBieHue KoHcnekTa o Teme «lllap u chepa, ux ceuenus. 2
Kacamenvnas nnockocmo k cghepe. Boruncnenue anemeHToB cdepsl, mapa. Kacarenbnas

IUIOCKOCTh K cepe»

[ToaroroBka npe3eHranmii o reMe «Tena BpameHus» 2
Paspnen 15. U3mepeHusi B reoMmeTpun 6
Tema 15.1 Haxoxnenue Copnepxanne yaeOHOTO MaTepHala (J1eKYuoHHoe 3aHamue) 31,32, VI,
Iomaay moepxuocteii 1 O0BeM u ero usmepenue. MHTerpanpHas popmysa oobeMma. 2 Y9

19



00beMa reoOMEeTPUIECKIX
dburyp.

@opmynbl o0beMa KyOa, IPSIMOYTOJIBHOTO MapajuieNienunena, Mpu3Mbl, nHApa. Dopmybl
oObeMa mnUpaMuabl M KoHyca. DopMynbl IUIOMAAM TOBEPXHOCTEW LWIMHApPAa W KOHYycCa.
®dopMmyitel 00beMa Iapa u 1miomanu chepsl.

Coneprxanue yueOHOT0 MaTepuana (npakmuueckoe 3aHsamue)

Haxoxnenne 005eMOB U MJIOIIA/I€H MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAICHUS.
CamocrosiTesibHAasA paboTa 00y4aroUXCs

Pabota ¢ yueOHMKOM: COCTaBIECHUE KOHCIIEKTOB.

Pa3nes 16. D1eMeHTbI KOMOMHATOPHKH.

Tema 16.1 DaeMeHTBI
KOMOWHATOPUKH

Coneprxanne ydeOHOTO MaTepuana (1eKyuoHHoe 3aHsamue)

OcHoBHble NIOHATHA KOMOUHaTopuku. [IpaBuio npoussenenus. IlepectanoBku. PazMenienust.
Coueranus u ux coiicrBa. bunom Hetotona. Tpeyronshuk [Tackans.

Conepsxanue yueOHOro MaTepuana (npakmuieckoe 3ansmue)

[Ipocreiimue 3a1aun Ha MOACYET YKCIIA pa3MeEIIeHU, IEpeCTaHOBOK, coueTaHuil. Pemenue
3aJ1a4 Ha repe0op BapuaHTOB.

CamocrosiTesibHAass paboTa 00y4aromUXCs

3anaun Ha BeIYHCIIEHUE aKTOpUa, pa3MEIIeHUH, COUETaHH, TEPeCTaHOBOK. 3aMuCh
pa3ioxeHus: OMHOMA.

Paznen 17. JjieMeHTHI TEOPUHN BEPOATHOCTH M MATEMATHY€ECKOH CTATUCTHKH.

Tema 17.1 DneMeHTHI
TEOPUH BEPOSITHOCTHU U
MaTeMaTHIeCKOH
CTaTUCTHUKH.

Coneprxanne yueOHOTo MaTepuana (1eKyuoHHoe 3aHsamue)

CoObITHe, KOMOMHAIMH COOBITHH, BEPOATHOCTh COOBITHSI, CII0)KEHUE U YMHOXKEHUE

BeposTHOCTeH. Cmamuueckas 6eposimHOCb.

Cryuaiinvie 8elUtUHbL, YEHMPATbHbLE MEeHOeHYUlU, Mepbl pazopoca.

Pewenue npakmuueckux 3a0ay ¢ npumenenuem epoSIMHOCHHbLIX MEMOO08

Coneprkanue yueOHOTo MaTepuana (npakmuueckoe 3aHsamue)

Pemenue 3a1a4 Ha BeIYHMCIIEHUE BEPOATHOCTU coObITH. CocTaBieHne Tabaull pacrpeaeaeHus

BEPOSITHOCTEH.

CamocrosiTesibHAasA padoTa 00y4arOIIUXCH

Pemenue 3a1a4 Ha BBIYMCIIEHUE BEPOSATHOCTU COOBITUN. [locmpoenue eucmozpamm
KoncyabTanun

Bcero:

288

[\

34, 35, VI,
A%

34, 35, VI,
A%
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3. YCJIOBUSA PEAJIMBALINU AUCHUIIJIMHBI

3.1 TpeOoBaHMs K MATEPHATbHO-TEXHHYECKOMY 00eCIeYeHUI0
Peanusanus nucuuIuiiHebl TpeOyeT HaIUUYus y4eOHOro KabMHeTa «MaTeMaTHKay.

O6opynoBanue ydeOHOTO KaOMHETA:

MOCaI0YHBIC MECTa MO0 KOJIMYECTBY 00yJarOIInXCs;
MHOTO(YHKIIMOHAIBHBIM KOMILJIEKC TPETo1aBaTes;
y4eHUYECKasl JOCKa;
HarJISIAHBIE TTOCOOMS IO MaTeMaTUKe (KOMIUICKTHI YU4eOHBIX TaOIull U
IJIaKaTOB, MOJICIT TEOMETPUICCKUX (PUTYP CTEPEOMETPHUN );
CIIPaBOYHBIE TTOCOOUS, TUIAKTUICCKUE MATEPUAITHI.

TexHuyeckue cpencTBa 0OyyeHUs:

MyJIbTUMEIUMHOE 000PY/I0BAHHUE;

WHTEPAKTUBHOE MTOCOOME MO TUCIIUILINHE MAaTEMAaTHKa,

KOMIIBIOTEP C BO3MOXKHOCTBIO CBOOOHOTO A0CTyna B IHTEpHET BO BpeMs
y4eOHOTO 3aHTHSI.

3.2. IlepeyeHb HOPMATHBHBIX NPaBOBbLIX [TOKYMEHTOB, OCHOBHOW U
JAOMOJIHUTEJIbHONW Yy4YeOHOHM JIMTepaTypbl, HEOOXOAMMOM /I OCBOCHUA
AUCUMILTHHBI
HopMmaTuBHbBIE IPaBOBbIE JOKYMEHTBI

1. IlpumepHas nporpamma o0I111€00pa30BaATEIbHOM TUCITUTIIUHEI
«Marematukay» st CITO Ha 6a3e 0CHOBHOTO 00111er0 00pa3oBaHusI.
Perucrpaunonssiii Homep peuensuu 377 ot 23 urons 2015 r. ®I'AY
«DOUPO»

2. Ilpuka3 Ne 413 Muno6puayku Poccun ot 17.05.2012 r «O06 yTBepKIeHUH
(beneparbHOro rocyJapcTBEHHOr0 00pa30BaTEILHOTO CTaHAAPTa CPETHETO
o01rero oOpa3oBaHUs».

3. IIpuka3z Ne 502 Muno6pnayku Poccun ot 12.05.2014 r. «O0 yTBepKIeHUN
®I'OC CIIO no cneuunansHocTH 34.02.01. «CecTpuHCKOE AEIO»

4. Tlpukas Ne 464 Muno6pnayku Poccun ot 14.06.2013 1. «O6 yTBepkaeHUH
MOPsIIKa OPTaHU3aLUK U OCYIIECTBIICHUSI 00pa30BaTEIbLHON JIEATEIbHOCTU
1o oopazoBaTenbHbIM Mporpammam CIIO».

OcHoBHas JuTEpaTypa

1. AnmumoB A I, Konsrun FO.M. u n1p. AnreOpa u Hayana MaTeMaTH4ECKOro
ananu3a 10-11 kiacc (6a30BbIi U yIIIyOJIEHHBIH YPOBHHU)
AO MzparensctBo: [Ipocsenienne 2019 ron
ISBN: 978-5-09-034067-0

2. Aranacsan JI.C., byry3os B.®., Kagomues C.b. u ap. ['eomerpus
(6a3oBbIii 1 yriyosennbiit yposuu) 10-11 kinace AO UszparenseTBo:
[Tpocsemenne 2019 roa
ISBN: 978-5-09-016419-1
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3. M.U. bammaxkos,.b.M. bekkep,B.M. I'onbxoBoii, FO0.U. Uonun Anrebpa u
Hayaja aHaju3a : 3aJla4yd U penieHus : yd. mocob / .— M. : Beicur. mik., 2018
—296¢. : un. — B nep. — ISBN 5-06-004470-X

4. bammakoB M.I.: MaremaTtuka.3aqauHuK: yueOHOE TOCOOUE sl CTYACHTOB
yupexaeHuit cpen.npod.oopazoanus. — M., 2018 .

JJonosiHUTEILHASA JIUTEPATypa

1. Anrebpa u Hauana aHanmm3a : y4eOHuk i 10-11 ki, obmeoOpasosar.
yupexaenuit / [A.H. Konmmoropos u np.] ; mox pea. A.H. Kommoroposa .—
16-e u3n. — M. : IIpocBemenue, 2017 .— 383, [1] c. : 1. — ABT. yka3. Ha
ob6opote tut. 1. — [Ipenm. ykas. : ¢.377-379 .— ISBN 978-5-09-017286-8

2. Jlpicenko @.®. Maremartuka. EI'3-2018.YuebHo-MeTOMMUECKOE TTOCOOHE.

JIETOH PoctoB-na-/lony, 2017 r.

3.3. IlepeyeHb NMPOrpaMMHOro odecmevyeHus, NMPodecCHOHAIbHBIX 0a3
JAHHBIX, HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM pecypcoB
HHGPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHON ceTH «HTEepHeT», HEO0OXOAUMBIX
JJIS1 OCBOCHUSA Y4eOHOM M CHUIIMHBI

JIuenzuonHoe nporpaMMmHoe odecneuenue: Microsoft Office Word 2013/2007
Microsoft Office Excel 2013/2007 Microsoft Office Power Point 2013/2007

HNuTepHeT pecypcesl.

www.fcior.edu.ru (MHGOpMAaIIMOHHBIE, TPEHUPOBOYHBIE M KOHTPOJIHHBIC
MaTepHuabl)

www.school-collection.edu.ru (equHble KOJUIEKUMU HU(POBBIX 00pa30BaTEIbHbIX
pecypcoB)

http://metodist.lbz.ru/iumk/mathematics/ec.php (371€KTUBHBIE KYypCHI 11O
MaTEMaTHKE)

http://www.iprbookshop.ru/ DnexkTpoHHO-OUOIMOTEYHAsI CUCTEMA.
http://mathtest.ru (MaremMaTrka B TOMOIIb CTYICHTY M MIKOJbHUKY — TECTHI online)
3.4. Oco0eHHOCTH pean3auny JUCUMILIMHBI J1JI51 00y4alomMXxcs U3
YK CJIa UHBAJIUAOB M JIMI ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSIMH 3/10POBbSI
[Ipu oOydeHuu U1 ¢ OTpaHUYEHHBIMU BO3MOKHOCTSIMU 3J10POBbS,
peIyCMaTPUBAETCSl MHIUBUYyJIbHBIN Tpaduk 0O0ydeHusl.

WMHuBanuapl v Tu1ia ¢ OTpaHUYEHHBIMUA BO3MOKHOCTSIMU 3/10POBbBSI
oOecIieueHbl MeYaTHBIMU U DJIEKTPOHHBIMH 00pa30BaTEIbHBIMUA PECypCaMu B
dbopmax, aganTUPOBAHHBIX K OTPAHUYCHHSIM UX 3JI0POBBSI.

JIJ1st OCyIIeCTBIICHHSI POIEAYP TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH H
IPOMEKYTOYHOM aTTeCTAllMK 00YJYaIOIIUXCs, CO3AA0TCS (DOHIBI OICHOYHBIX
CPEJICTB, aJaITUPOBAHHBIC /ISl HHBAIHJIOB U JIUI] C OTPAaHUYEHHBIMU
BO3MOXHOCTSIMH 3JJOPOBbS U MO3BOJISIONINE OLEHUTH JOCTHKEHUE UMU
3aIJIaHMPOBAHHBIX B OCHOBHOM 00pa30BaTEIbHON MPOTrpaMMe Pe3yIbTaToB
oOy4eHHs ¥ YPOBEHBb C(HOPMHUPOBAHHOCTH BCEX KOMIIETEHITUHN, 3asIBIICHHBIX B
o0pa3oBaTeabHON NporpaMme.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB
OCBOEHUSA AUCHUIIJIMHBI

JloCcTH)KeHHE JIMYHOCTHBIX PE3yJIbTaTOB OLIGHWBAETCS HA KaYyeCTBEHHOM YPOBHE
(6e3 ormetrkn). CHOpMUPOBAHHOCTh METANPEIMETHBIX U IMPEAMETHBIX YMEHHI
OLICHMBAeTCs B Oayjiax MpernojaBaTelieM B MPOLIECCE BBHIMOTHEHHUS OCHOBHBIX
BUJIOB YYE€OHOW JEeATENIbHOCTH OOYYalOIIUXCsl, TECTUPOBAHUS, BBIOJIHEHUS
00yUaIOIUMUCS CAaMOCTOSITENTFHOM PabOThI, IO Pe3yabTaTaM TEKYIIETO KOHTPOJIS U
MPOMEXYTOYHOMN aTTECTAIUH.

PesyabTaTsl 00y4yeHus DopMbI U METOAbI
KOHTPOJISA M OLlEHKH
pe3yJIbTaToB
o0yueHust

IIpenmeTHble pe3yJbTaThl 00y4eHHs
c(OpMHPOBAHHOCTh NPEACTABIECHUI O MaTeMaTHKe KaK
YaCTH MUPOBOM KyJIbTYphl U MECTE MAaTEMATUKHU B
COBPEMEHHOW LIMBUIIN3ALIMH, CIIOCO0aX ONUCAHUS SIBJICHUN HaGroeHne 1 OLeHKa
pearbHOro MUpa Ha MaTeMaTHueckoM s3bike; 11

pe3yNbTaToOB pabOTHI Ha
c(hOPMHUPOBAHHOCTh MPEACTABICHUI O MATEMATHIECKUX

. MPAKTUYECKUX
NOHITHAX KaK BaXKHCUIIINX MaTEMAaTHYECKUX MOJCIIIX, RAHSTHIX
MO3BOJIAIOLINX OIUCHIBATE U U3yYaTb PasHbIE IIPOLIECCH U

SIBJICHMS, TIOHUMAaHHUE BO3MOKHOCTH aKCHOMAaTHYIECKOIO

MOCTPOEHUSI MATEMAaTUUECKUX Teopuit; 112

BJIaJICHUE METOJAMU JI0KA3aTEIbCTB U AJITOPUTMOB

peleHus, yMEHUE UX IPUMEHATh, IPOBOIUTH

JIOKa3aTeNIbHbIE PACCYKACHUS B X0/1€ perieHus 3aaay; 113

BJIaJICHUE CTAaHIAPTHBIMU IIPUEMAMU PEIICHUS ITpoBepka pe3ysbTaToB
palroOHABHBIX U UppAlMOHATIBHBIX, [I0KA3aTENbHBIX, CaMOCTOSITEILHOMI
CTEMIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN 1 paboTsl

HEPaBEHCTB, UX CUCTEM; UCIIOIb30BAaHUE IOTOBBIX
KOMITIBIOTCPHBIX IIPOrpaMM, B TOM YUCJIC JIA ITIOHUCKA ITYyTU
peLICHUs U WUIIOCTPALMY PELIEHUS YPABHEHUN U
HepaBeHCTB; [14

c(OPMHUPOBAHHOCTH MPEACTABIECHUN 00 OCHOBHBIX
MOHATHUAX MAaTEMaTHYECKOT0 aHAJIN3a U UX CBOWCTBAX,

o HK. BHS 7
BJIAJICHUE YMEHHEM XapaKTepU30BaTh MOBEACHUE (YHKIIHM, OICHKa ypo SHaHMH

YICIIOJIb30BAHHE MONYYEHHBIX 3HAHUM JUIS OTMCAHUS U CTyICHTOB Ha
aHaJln3a pealibHbIX 3aBucuMocTei; 115 KOHTPOJIBHO-YICTHOM
BJIAZICHAE OCHOBHBIMU MOHATUAMH O TUIOCKUX U 3aHATHN

MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, UX
OCHOBHBIX CBOWCTBAX; C()OPMHPOBAHHOCTh YMEHHS
pacro3HaBaTh reoMeTprUUecKue GUrypsl Ha YepTexKax,
MOJIETISIX ¥ B PeaTbHOM MHPE; IPUMEHEHHE U3YIECHHBIX
CBOWCTB IreOMETpUYECKUX GUTyp U HOpMYIT s peIICHHS
reOMETPUYECKUX 33/1a4 U 33149 C MPAKTUIECKUM

KOHTPOJIbHAS paboTa 1o
conepxanuem; [16 P P
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c(hOpMHUPOBAHHOCTH MPEACTABICHHUI O MPoIeccax 1
SIBJICHUAX, HMCIOIITUX BGpOHTHOCTHBIfI XapakTep,
CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEeabHOM MUDE,
OCHOBHBIX ITOHATHUAX BHeMeHTapHOﬁ TCOpHHU BepOﬂTHOCTeﬁ;
YMEHUHN HAaXOJIUTh U OLIEHUBATH BEPOSATHOCTH HACTYIUICHUS
COOBITUI B MPOCTEHIINX MPAKTUYECKUX CUTYalUsIX U
OCHOBHBIE XapaKTEPUCTUKU CIy4YalHbIX Beau4uH; [17
BJIa/ICHHE HABBIKAMU MCIOIb30BaHUS TOTOBBIX
KOMITBIOTEPHBIX MTPOrpamMM IpH penieHuu 3anad. 118

JInyHOCTHBIE pe3yJbTaThl 00yYeHHs

c(hOpMHUPOBAHHOCTH MPEACTABICHUI O MAaTEMATHKE KaK
YHUBEPCAIBHOM $SI3bIKE HAYKH, CPEJICTBE MOACIUPOBAHUS
SIBJICHUM ¥ MPOLECCOB, UAEIX U MeToAax Marematuku; JI1
MMOHUMaHWE 3HAYUMOCTH MAaTeMAaTUKH ISl HAYYHO-
TEXHUYECKOTO Tporpecca, ChOpMUPOBAHHOCTh OTHOIIIECHUS
K MaTeMaTHKe KaK K 4aCTH 0OIEeYeIOBEUECKOU KYJIbTYPhI
Yyepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS MAaTEMAaTHKH,
SBOJIIONMEH MaTeMaTHUEeCKHUX ujei; J12

Pa3BUTHE JIOTUYECKOTO MBIILIEHUS, TPOCTPAHCTBEHHOTO
BOOOpaKEHUsl, AITOPUTMHUECKON KYJIbTYpPbl, KPUTUIHOCTH
MBIIIJIEHHS HA YPOBHE, HEOOXOIMMOM ISl OyAyIien
pohecCHOHANBEHOM IeATENBHOCTH, [Tl IIPOIOJDKEHUS
oOpazoBanus U camooOpazoBanus; JI3

OBJIQJICHUE MAaTEeMAaTHUYCCKUMU 3HAHUSAMU U YMEHUSIMU,
HEOOXOJIMMBIMU B MIOBCEIHEBHOM KU3HM, JIJIT OCBOCHUS
CMEXHBIX €CTECTBEHHO-HAYYHBIX AUCIUIUIMH U
JTUCIUILTUH PO ECCHOHATBHOTO UKIIA, IS TIOTyYeHUS
oOpa3oBaHus B 007acTsAX, HE TPEOYIOMUX YTIyOICHHON
MaTeMaTH4YeCKOl moAroToBkH; JI4

TOTOBHOCTH Y CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIC
caM000pa30BaHUIO, HA TIPOTSKEHUN BCEH JKU3HH;
CO3HATEIHLHOE OTHOIICHHE K HETIPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHUIO YCIICITHOM TPo(ecCHOHaTbHON 1
00I1IeCTBEHHOM NesaTenbHOCTH; JI5

TOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOSATEIIBHON
TBOPYECKOM M OTBETCTBEHHOM JesTeNbHOCTH; J16
TOTOBHOCTH K KOJUIGKTUBHON paboTe, COTPYTHUIECTBY CO
CBEPCTHHUKAMH B 00pa30BaTEIbHOM, OOIIECTBEHHO
MOJIE3HOM, Y4EOHO-UCCIIeI0BATEIBLCKOM, TPOCKTHON 1
JIPYTUX BUAAX JAeSITENbHOCTH; JI7

OTHOIIIEHHE K MPO(HEeCCHOHATHFHON NeSTEIbHOCTH KaK
BO3MO’KHOCTH y4acCTHsl B PELUICHUU JIMYHBIX,
0OIIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBLHBIX
npobiiem. JI8

MeTanpeameTrHble pe3yJibTaTbl 00y4eHUus

YMEHHE CAMOCTOSITEIILHO ONPENENIATh e IEATEIbHOCTH U
COCTABJISATH IJIAHBI I€ATEILHOCTH; CAMOCTOSITEIBHO
OCYIIECTBIISATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH

pazneny
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3HaTH

YmMmerh

JIEATEIIbHOCTh; UCIOJIb30BAaTh BCE BO3MOKHBIE PECYPCHI JIs
JOCTHKEHHUSI TIOCTABIICHHBIX 1I€JIEH U pealn3alyu IJIaHOB
NeSATEeIbHOCTH; BEIOMPATh YCIEIIHBIE CTPATETHH B
pazIuyHBIX cutyanusix; Ml

yMEHHE TTPOTyKTUBHO O0IAThCS M B3aUMOICHCTBOBATH B
MIPOIIECCE COBMECTHOMU JIEATEIbHOCTH, YUUTHIBATh O3UIIUU
JIPYTUX YYACTHUKOB JICATEILHOCTH, YP(HEKTHBHO
paspemats KOHQIUKTHL, M2

BJIaJICHUE HABBIKAMH TIO3HABATEILHOM, yU4eOHO-
HCCIIE0BATENIbCKOM U MPOEKTHOM JeSATEIHHOCTH,
HaBBIKAMH Pa3peIIeHus MpooieM; ClIOCOOHOCTDh U
TOTOBHOCTB K CAMOCTOSITEIbHOMY IOUCKY METOJI0B
pelleHNs] TPaKTUYECKUX 3a/a4, MIPUMEHEHUIO Pa3JInYHbIX
METOJIOB MO3HaHMs, M3

TOTOBHOCTB M CITOCOOHOCTH K CAMOCTOSITENILHOM
MH(OPMAIIMOHHO-TIO3HABATEIILHOM JIEATEIIPHOCTH, BKITFOYAS
YMEHHE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX
nH(pOpMaIINU, KPUTHYECKU OIICHUBATH U UHTEPIIPETHPOBATH
nH(GOPMAIIHIO, TIOTYYaeMYI0 U3 Pa3IMYHBIX HCTOYHUKOB;
M4

BJIQJICHUE SI3BIKOBBIMU CPEJCTBAMU: YMEHHUE SCHO, TOTUYHO
Y TOYHO M3JIaraTh CBOIO TOYKY 3PEHMS, UCIIOIb30BaTh
aJICKBATHBIE SI3BIKOBBIC CpeAcTBa; MS

BJIaJICHUE HABBIKAMHM MO3HABATEIHLHOU pedieKCHu Kak
OCO3HAHMS COBEPIIAEMBIX JEUCTBUN U MBICIIUTEIIbHBIX
MPOIECCOB, UX PE3YyJIbTATOB U OCHOBAHMI, TPAHUI] CBOETO
3HAHUS M HE3HAHMS, HOBBIX ITO3HABATEIBHBIX 33429 U
CPEACTB ISl UX JOCTUX)EeHUs; M6

LIEJICYCTPEMIICHHOCTh B TOMCKAX U MPUHATHHU PEIICHUN,
C000Pa3UTEIBLHOCTh M MHTYHUIIUS, PA3BUTOCTh
MIPOCTPAHCTBEHHBIX MPE/ICTABIICHUI; CIOCOOHOCTD
BOCIIPUHUMATH KPacOTy ¥ TapMOHUIO MUpa. M7

3HaYCHHE MaTeMaTUIEeCKOM HAYKHU IJId pCIICHHA 3aaa4,
BO3HHUKAIONIUX B TCOPUHU U IIPAKTHKE,; HIUPOTY U B TO KEC
BpEMA OI'PaHUYCHHOCTD IIPUMCHCHHUA MAaTCMAaTUYCCKUX

MCTOAOB K aHaJIM3y U UCCIICAOBAaHUIO IIPOLECCOB U SIBJICHHUI B

npupo/ie u obmiectse; 31

3HAYEHUE MPAKTUKU U BOIPOCOB, BOSHUKAIOLINX B CaMOM
MaTeMaTHKe 17151 POPMUPOBAHUS U PA3BUTHUSA
MaTeMaTHYECKOW HAYKH; NCTOPHIO Pa3BUTHS MTOHATHUS YUCIIA,
CO3/IaHMsI MAaTEMAaTUYECKOT0 aHaIN3a, BOSHUKHOBEHUS U
pa3Butus reomerpuu; 32

YHHUBEPCAJIbHBII XapaKTep 3aKOHOB JIOTHKH MaTeMaTHYECKUX
paccyXIeHUI, UX IPUMEHUMOCTb BO BCEX 00JacTAX
YyeJIOBEUYECKON AeATEIbHOCTH; 33

BEPOSATHOCTHBIHM XapakTep pa3IMYHbIX IPOLIECCOB
OKpy>KaroIero Mmupa; 34

OCHOBHBI€ ITOHSTUS, TEOPEMBI, POPMYJIbI; 00 OCHOBHBIX
MOHATHUSAX MAaTEMAaTHUECKOr0 aHaIN3a U UX CBOWCTBaxX; 35

Habmronenue u oreHka
pe3yNbTaToOB pabOTHI Ha
MPAKTHYECKUX
3aHATUAX

[IpoBepka pe3ynbTaTOB
CaMOCTOSITENTLHOM
paboTHI

OIIEHKa YpOBHS 3HaHUU
CTYJICHTOB
KOHTPOJIbHO-yUYE€THOM
3aHATUU

Ha

KOHTPOJIbHAsI padoTa 1o
pazneny

Habmonenue u oreHka
pe3ynbpTaToB paboThl Ha
MPAKTHYECKUX
3aHATHIX

[IpoBepka pe3ynbTaTOB
CaMOCTOSITENTLHOM
paboThI

OILICHKa YPOBHSI 3HaHUUN
CTYJCHTOB Ha
KOHTPOJIbHO-Y4YE€THOM
3aHATUU

KOHTpOJIbHas paboTa 1o
paznery
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BBITIOJTHSTH apU(PMETHICCKUE JEHCTBUS HAJl YNCITIaAMH,
coueTasl YCTHbIE M TMChbMEHHBIC MPUEMBI; HAXOIUTh
MpHUOIKEHHBIE 3HAUEHHUSI BETTUMYUH U TIOTPEITHOCTH
BBIYMCIICHHH (a0COFOTHAS 1 OTHOCUTEIbHAS); CPABHUBATh
YHUCJIOBBIE BhIpaXkeHusl; Y 1

BBINIOJTHATH MpeoOpa3oBaHusl BIPAKECHU, TPUMEHSS
U3BECTHBIE (JOPMYIIBI, CBA3aHHBIE CO CBOMCTBAMU CTETICHEH,
Jorapu(pmMOB U TPUTOHOMETPUUECKUX (PYyHKIHIL; Y2

CTPOUTH IpapUKH U3yUEeHHBIX (QYHKIIUN, HILUTFOCTPUPOBATH 10
rpaduKy CBOWCTBA 3JIEMEHTAPHBIX (DYHKIIHI;Y 3

peliaTh palroHaNbHbIE, UPPALMOHANIbHBIE, TOKA3aTelbHbIE,
norapuMuyecKre, TPUrOHOMETPUIECKUE YPaBHEHUS, a
TaK)Ke aHAJIOTMYHBIE HEPABEHCTBA U CUCTEMBI; Y4
MPUMEHSTH MPOU3BOIHYIO ISl IPOBEACHUS PUOITUKECHHBIX
BBIYMCIICHUM, pelIaTh 3a7auu IPUKIIAJHOTO XapaKTepa Ha
HAX0Xk/IeHWE HAauOOJIbIIEro U HAMMEHbIIEr0 3HaYeHHS; Y5
MIPUMEHSTH OCHOBHBIE TIOHSTHSI, TEOPEMBI, (PopMyIibl; Y6
XapaKkTepu30BaTh MOBeIeHUE (YHKIIHI, HCIOIB30BaTh
MOJTyYeHHBIEC 3HAHUS J1JIsl OTMCAHUS U aHalIu3a peaslbHbIX
3aBHCHMOCTEH; Y7.

COCTaBJISTh BEPOSATHOCTHBIE MOJEIH IO YCIOBHUIO 3a/1a4H U
BBIYHCIICHHSI BEPOSTHOCTU HACTYIUICHUS COOBITHIA, B TOM
YHUCJIe ¢ MPUMEHEHUEM (OopMyJI KOMOMHATOPHUKH M OCHOBHBIX
TEOPEM TEOPUU BEPOSITHOCTEN; Y 8

pemarh INIAHUMETPUYECKHUE U MPOCTEHIIINE
CTEpEOMETPUUECKHE 33/1a4l Ha HAXOKICHHE
reOMETPUYECKUX BEJIMYUH: JAJUH, YIJIOB, IJIOMaaAel, 00beMOB
reomeTpuyeckux puryp; Y9

HaGmonenue u oreHka
pe3yabTaToB pabOTH HA
NPaKTUIECKUX
3aHATHUAX

[IpoBepka pe3ynabTaToB
CaMOCTOATEIIbHOMN
paboTsl

OLICHKA YpOBHS 3HAHUU
CTYACHTOB Ha
KOHTPOJIbHO-YYCTHOM
3aHATUHA

KOHTpOJIbHAsI paboTa 1o
pazneny
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Pazpabooamm:

CHE mpemosumanes

CIHK npenmoipwinen

CLIK opegomakarcns o.x_k.
CTIK wpenogassrets ik
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paboueii mporpaMMbl y4eOHOro npeamera MaremaTuka

JIMCT AKTYAJIU3ALIUN

/1

Haumenosanue
snemenTa OII,
pasnena, myHKTa

[IyHkT B mpenpinymein
penaKkuuu

[IyHKT ¢ BHECEHHBIMH
WU3MEHEHUsIMU

PexBU3UTHI
3aceJaHusl,
YTBEPAUBIIETO
BHECCHHE
N3MEHCHMI
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