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1 TACHOPT PABOYENM IMPOI'PAMMBI JIJUCHUATLTAHBI
MATEMATHKA

1.1 Ob6sacTh NpUMEHEHUsS POTPAMMBI

Peanmuzanust cpeanero oOmero oOpazoBanus B mpenenax OIIOII CIIO mo
nporpaMMme MOATOTOBKHU creruaiuctoB cpeanero 3BeHa (IITICC3) mo cnenuanbHOCTH
15.02.10 «MexaTpoHUKAa U MOOMJIbHAasE PoOOTOTEXHHKA»B COOTBETCTBUM ¢ PI'OC
CIIO no cnenunansHoctd  15.02.10 «MexaTpoHUKAa M MOOMJILHASI POOOTOTEXHUKAY,
¢ yuerom TpeboBanuii @DI'OC cpegnero o6miero o0pa3oBaHUs, YTBEPKICHHOIO
IIPUKA30M No 413 MunobpHayku Poccun oT
17 wmas 2012 roma («O6 yrBepxkaeHuu @DexaepansHoro [ocyaapcTBeHHOro
00pa3oBaTeNbHOTO CTaHAApTa CpeaHEero oOmero oOpa3oBaHUA») W MNPUMEPHOMN
nporpammoit yueoHou aucrumiuasl  I1J1.01  MaremaTuka.

1.2 Mecto mucuunmiaunbl B ctpykrype IHIICC3:

VYyeonas nucummmaa I11.01  Maremartuka siBisieTcst yueOHbIM
IpeIMETOM 00s13aTesIbHOM MpeAMEeTHOU obnactn «MartemaTtuka u nHpopmarrka» GI'OC
cpeaHero o01Iero 00pa3oBaHuUs.

B yue6nom mnane [MTICC3 yueOnas qucuumiuna [1/[.01 ~ MaremaTtuka BXOJIUT B
coctaB  oOmux 0O0IEeo0pa30BaTENbHBIX YYEOHBIX TUCUUIUIMH, (POPMUPYEMBIX H3
o0s3aTenbHBIX IpeaMeTHbIX obacTeit ®I'OC cpennero obmero oopazoBanus. [Ipu aTom
U3yY€HUE JHUCLUUIUIMHBI MPEeIyCMOTPEHO Ha NPOQMILHOM YPOBHE M HaIlpaBJICHO Ha
JOCTUKEHHE JMYHOCTHBIX M METalpeIMETHBIX Pe3yJbTaTOB OOYYEHMsI, BBIIIOJHEHHE
TpeOOBaHMI K MPEIMETHBIM PE3yJIbTaTaM 00yUYeHUSI.

1.3 O6mas xapakTepucTuKa y4e0HO JUCHUIINHbBI

Henau u 3axa4m AU CHUTLTHHBI:

® pa3BUTHE JIOTHYECKOTO MBIIUJICHUS, MPOCTPAHCTBEHHOTO BOOOpPaKEHUS,
QITOPUTMHYECKON KYJNBTYPhl, KPUTHYHOCTH MBIIUICHUS Ha YpPOBHE,
HeoOxomuMoM Juist  Oyaymiedl mnpodecCHuOHaIbHOM JIeATeNbHOCTH, IS
IPOJIOKEHUST 00pa30BaHMs M CaMOOOpa30BaHUS;

e BOCIHTAHHWE CPEACTBAMHU MATEMAaTHKH KYJbTYpPbl JTUYHOCTH, MOHUMAaHUS
3HAYUMOCTH  MaTeMaTUKd JUIsi  HAYYHO-TEXHHYECKOTO  Tporpecca,
OTHOIIICHHUS K MaTeMaTUKEe KaK K YacTH OOIIEeYeIOBEYeCKON KyIbTYphI 4epes3
3HAKOMCTBO €  WCTOpPUEHM  pa3BUTUA  MAaTEMaTUKHU,  DBOJIOLUEU
MaTeMaTUUYECKUX UICH.

® OBJIa/IecHHE MATEeMATHYECKMMU 3HAHUSAAIMM M YMEHUSIMHU, HEOOXOIMMBIMU
B TIOBCEIHEBHOW >KHM3HU, I U3YYCHHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX
JTUCITUTUIMH Ha 0a30BOM YPOBHE M IUCUHUILIUH TPO(ECCHOHATBLHOTO IUKIIA,
JUTSL TIONyYeHUs 0Opa3oBaHUsI B 00JIacTAX, HE TPeOYIOMMX yriyOJeHHOMN
MaTEMaTUYECKON MOIrOTOBKHU;



e ¢opmMupoBaHNe NPEACTABJIEHUI 0 MATEMATUKE KaK YHUBEPCAILHOM SI3bIKE
HayKH, CPEACTBE MOJCIMPOBAHUS SBJICHUN U MPOIECCOB, 00 HAEIX H
METO/IaX MaTEMAaTUKH;

TpeGoBanus Kk pe3yjabTaTaM 0CBOCHUS JUCHUIITIHMHBI

OcBocHus COACPKaHUA AUCHUIIIIMHBI Marematnka obecrieunBacT JOCTHIKCHHC

00yJaroNUMUCS CIACAYIOMUX Pe3yJabTATOB:
JIMYHOCTHBIX:

c(hOpPMHUPOBAHHOCTH MIPEICTABIICHUN O MAaTEMaTHKE KaK YHHBEPCATHEHOM SI3BIKE
HayKH, CPEJICTBE MOJICIIMPOBAHUS SIBIICHUI U MIPOLIECCOB, UACSIX U METOAaX
MateMmatuku; JI1

MMOHMMAHUE 3HAUUMOCTH MaTEMATHKH ISl HAYYHO-TEXHUUECKOTO Mporpecca,
c(hOpMHPOBAHHOCTH OTHOIIEHUSI K MATEMATHUKE KaK K 4YaCTH 00IIeUEI0BEUECKOM
KYJIBTYpPbI YEpPE3 3HAKOMCTBO C UCTOPUEHN Pa3BUTHUSI MATEMATUKH, 3BOJIFOIIUEH
MaTeMaTHYeCcKHuX nuacu; JI2

Pa3BUTHE JIOTHYECKOTO MBIIUICHHS, POCTPAHCTBEHHOTO BOOOPaKEHMUSI,
aNrOPUTMUYECKON KYJIbTYpPbl, KPUTUYHOCTH MBILUIEHUSI HA YPOBHE,
HeoOxoauMoM 1S Oyayie mpodeccuoHanbHOM NI TeIbHOCTH, IS
IPOJOJKEHU 00pa3oBaHus U camooOpazoBanus; JI3

OBJIaJICHUE MAaTEeMaTUYECKUMU 3HAHUSIMU U YMEHUSIMU, HEOOXOIUMBIMU B
MOBCEIHEBHOM KU3HMU, JIJI1 OCBOCHUSI CMEXKHBIX €CTECTBEHHO-HAYUYHBIX
JUCHUIUIMH U TUCIUTUIMH TPOQPECCUOHATILHOTO IUKJIA, JIs TOTy4YeHUs
oOpaszoBaHus B 00JIaCTAX, HE TPEOYIONIUX YIITyOJEHHOW MaTeMaTHYECKOM
MoAroToBku; JI4

TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHMIO, B TOM YKCJIE CaMOOOpa30BaHuUI0, Ha
MPOTSKEHUHU BCEH KU3HU; CO3HATEIbHOE OTHOIIEHUE K HEMPEPHIBHOMY
00pa3oBaHUIO KaK YCIOBHIO YCIICITHON TPOQeCcCHOHATBLHON U 00IIeCTBEHHOM
JneaTeabHocTH; JIS

TOTOBHOCTh M CIIOCOOHOCTH K CAMOCTOSITEIILbHOM TBOPUYECKON M OTBETCTBEHHOM
nesarensHocTH, J16

TOTOBHOCTH K KOJUIEKTUBHOM pab0Te, COTPYJHUYECTBY CO CBEPCTHUKAMH B
oOpazoBaTebpHOM, 00IIECTBEHHO MOJIE3HOH, YueOHO-HUCCIIeI0BATEIbCKOM,
IIPOEKTHOM U IPYTUX BUIAX AeATenbHoCTH; JI7

OTHOIIIEHHE K TPOGECCUOHAIBHON JIEITEIbHOCTH KaK BO3MOXKHOCTH Y4acTHUsI B
pElIeHUH JINYHBIX, OOIIECTBEHHBIX, TOCYaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npobsiem. JI8

MeTtanpeaMeTHbIX:

YMEHHE CaMOCTOSITENBHO ONPENETATD LEJIN AEATEIIbBHOCTH U COCTABIIATD IIJIAHbI
NEATEIBHOCTH; CAMOCTOSITEIBHO OCYLIECTBIIATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATH ACATEIBHOCTD; UCIOJIb30BAaTh BCE BO3ZMOYKHBIE PECYPCHI IS
JTOCTHKEHHS IIOCTABJIICHHBIX LIEJIEW U pealIM3alliu IIJIAHOB IEATEIbHOCTH;
BBIOMPATH YCHEIIHbIE CTPATETUH B PA3IMYHBIX CUTYyalMsx; M1

YMEHHE MPOIYKTUBHO OOIATHCS M B3aUMOJICHCTBOBATH B MPOLIECCE COBMECTHOM
NEATEIIBHOCTH, YYUTBHIBATD IMO3ULUN APYTUX YYACTHUKOB JIEATEIBHOCTH,



s dexTuBHO pazpemarb KOHPIUKTHE, M2

BJIa/ICHUE HaBbIKaMH I103HABATEIbHON, YUEOHO-UCCIIE0BATEIBCKOM U IPOEKTHOM
JESTEIIbHOCTH, HAaBbIKaMU pa3pelieHus Mpo0sieM; ClIoOCOOHOCTh U TOTOBHOCTh K
CaMOCTOATEIIEHOMY ITOMCKY METO/0B PEUICHUS IPAKTUYECKUX 3aad,
IIPUMEHEHUIO Pa3JIMYHBIX METOIOB NTO3HAHUs; M3

TOTOBHOCTB U CIIOCOOHOCTh K CAMOCTOSATEIbHON HH(POPMAILTUOHHO-
II0O3HABATEJILHOM JACSTEIHOCTH, BKIIIOYasi yMEHUE OPUEHTHPOBATHCS B
pa3IMYHBIX UICTOYHUKAX WH(OPMALIUN, KPUTUYECKU OLICHUBATH U
UHTEPIIPETUPOBATH HH(POPMALINIO, TTOJTyYaeMyI0 U3 Pa3IMYHBIX HICTOYHUKOB; M4
BJIAJICHHE SI3bIKOBBIMM CPEICTBAMHU: YMEHUE SICHO, JIOTUYHO U TOYHO U3JIaraTh
CBOIO TOUYKY 3pEHMS, UCITOJIb30BaTh aJCKBAaTHBIE S3BIKOBBIE CpencTBa; M5
BJIaJICHUE HaBbIKAMU MTO3HABATEIILHON pe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEWCTBUM U MBICIUTENBHBIX MPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM, TPAHHII
CBOEI0 3HAHMs U HE3HAHUSA, HOBBIX II03HABATENIBHBIX 3a/1a4 U CPEICTB I UX
JIOCTIOKeHus; M6

LEJICYCTPEMIICHHOCTh B IIOUCKAX U MPUHATHH PEICHUH, COOOpa3UTEIbHOCTh U
UHTYULHUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPECTaBICHUN; CIOCOOHOCTh
BOCIIPUHUMATh KpPAacoTy U TapMOHMIO Mupa. M7

IIpeamMeTHBIX:

c(OpMUPOBAHHOCTb MPEICTABICHUI O MAaTEMAaTHKE KaK 4aCTU MUPOBOIL
KyJbTYPBl U MECTE€ MATEMATHKU B COBPEMEHHOW LIMBUIIM3AIMH, CIIOCOOaX
ONMCAaHUA SIBJIECHUN PEATBHOIO MUPA HA MAaTEMATHIECKOM si3bIKe; 111
c(OpPMHPOBAHHOCTD MPEICTABICHUN O MATEMATUUYECKUX MOHATUSIX KaK
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIISAX, ITO3BOJISIOIIMX ONUCHIBATH U U3y4aTh
pa3HbI€ NIPOLIECCHI U ABJICHUS; IOHUMAHUE BO3MOKHOCTH aKCHOMAaTHYECKOT O
MOCTPOCHUSI MaTeMaTU4YecKuXx teopuii; 112

BJIaJICHUE METOIAMU J10KA3aTeJIbCTB U aJITOPUTMOB PELICHUs, YMEHUE UX
IIPUMEHSITh, IPOBOJIUTH JIOKA3ATENbHBIE PACCYKIAEHUS B X0I€ pemeHus 3anay; 113
BJIAJICHUE CTAHAAPTHBIMU IPUEMAMHU PELIEHUS PALMOHAIIBHBIX U
UPpaLMOHAIBHBIX, IOKA3aTEIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX
YPaBHEHUU U HEPABEHCTB, UX CUCTEM; UCIIOJIb30BaHNUE FOTOBBIX KOMIIBIOTEPHBIX
IIPOTpaMM, B TOM YHCJIE JJIS IIOMCKA IIyTU PELICHUS U WUIFOCTPALUN PELICHUS
ypaBHEHUI U HEpaBeHCTB; [14

c(OpMUPOBAHHOCTb MPEACTABICHUI 00 OCHOBHBIX MOHATHIX MAaTEMaTHUECKOTO
aHaJIM3a U UX CBOMCTBAX, BJIa/ICHHUE YMEHUEM XapaKTEpPU30BaTh NOBEACHUE PYHK-
LA, UCTIOJIb30BAHNE MTOJYUYECHHBIX 3HAHUM ISl ONIMCAHUS U aHAJIN3a PEATTbHBIX
3aBucumocten; 115

BJIaJICHHE OCHOBHBIMU MOHSTUSAMMU O INIOCKUX U MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX; CPOPMHUPOBAHHOCTD YMEHHUSI
pacro3HaBaTh reOMeTpUUECKUe (PUTYPHI HA YePTEKax, MOJACISAX U B PEAIbHOM
MUpE; IPUMEHEHHE N3YUYEHHBIX CBOMCTB reOMeTpuiecKux (Guryp u Gopmy 1
pELIEHNs TEOMETPUUECKUX 3a4a4 U 3a/1a4 C MPAKTUYECKUM conepxanuemM; [16
c(OpMUPOBAHHOCTb MPEACTABIECHUI O POIECCAX U SIBICHUAX, UMEIOIINX



BEPOSITHOCTHBIN XapaKTep, CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MUDE,
OCHOBHBIX TIOHATHUSAX JICMEHTAPHOU TEOPUHU BEPOSTHOCTEH; YMEHHI HAXOIUTh U
OILICHUBATh BEPOATHOCTH HACTYIIJICHUS COOBITUH B TIPOCTEHUIITUX MPAKTUIECKIX
CUTYaIUsX U OCHOBHBIC XapaKTEPUCTUKHU CIIydallHbIX BeanauH; [17
— BIIaJICHUE HaBBIKAMHU UCTIOJIB30BaHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM MPH
pemenuu 3aaad. [18
B pe3ynbpTaTe 0CBOCHHS TUCIUTIMHBI «MaTEMAaTHKa» OOYyJaronTuics JOJIKEH:

3HATH/MIOHUMATD:
O 3HAYCHHE MAaTEeMAaTHYECKOW HAYKHU ISl PEIICHUS 3a/1a4, BOZHUKAIOIITUX B
TEOPHH U MPAKTHUKE; IMUPOTY U B TO K€ BPEMsI OTPaHUYEHHOCTh
MPUMEHEHUS MaTEeMaTUYECKIX METOJ/IOB K aHAJIN3Y U UCCIICTOBAHHUIO
IIPOLIECCOB U SIBJICHUH B MpUpo/ie U od1iecTre; 31
O 3HAuYEHHUE MPAKTHUKUA U BOMPOCOB, BOZHUKAIOUIUX B CAMOW MaTeMaTHKE JJIs
dbopMHpOBaHUA W PA3BUTHUS MATEMATHUYECKOW HAyKH; MCTOPHUIO PA3BUTHUS
MOHATHUS YMCIIA, CO3JaHUS MATEMaTHYECKOTO aHain3a, BO3HUKHOBEHHUS U
pa3BUTHUS TEOMETPUH; 32
O YHHMBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTUKU MAaTEMAaTUYECKUX PACCYKICHUM,
UX TPUMEHUMOCTH BO BCEX 00JIaCTSIX YEJIOBEYECKOU eI TENHbHOCTH; 33
O BEPOSTHOCTHBIN XapaKTep Pa3IUIHBIX MPOIIECCOB OKPYXkKaIomero Mupa; 34
O OCHOBHBIC TTOHATHUS, TCOPEMBI, POPMYIIBI; 00 OCHOBHBIX TTOHITHX
MaTEeMaTHYECKOTO aHajiM3a U UX CBOMCTBaxX; 35
BaxHeiimme MaTeMaTHYECKHAE TTOHATHS: YUCIIO0, KOPEHbB, CTEIICHb, JJorapudM ypaBHEHHE,
HEPaBEHCTBO, TpaduK, MOCIEIOBATEILHOCTD, PONU3BOIHAS, TIEPBOOOPA3HAS, HHTETPAJ,
KOMOWHATOpHKA, CTATUCTHKA, TCOPHS BEPOSITHOCTEH, CHHYC, KOCHHYC, TAHTEHC U
KOTaHTE€HC YIJIa, TOUKa, MpsMasi, INIOCKOCTh, EPIICHIUKYJISP, HAKJIOHHAS,
MHOTOTPAaHHUKH, TeJla BpaIlleHus, BEKTOP, CUCTEMa KOOPJAMHAT B MPOCTPAHCTBE;
CKaJIIPHOE MPOU3BEICHUE BEKTOPOB;
OcHOBHBIE CBOMCTBA KOpHEH, cTeneHel, JorapudmMoB, PyHKIUH, HUHTETpalla, ypaBHEHUN
¥ HEPABEHCTB, BEKTOPOB; CBOMCTBA TEOMETPUUECKUX TEIT;
aKCHOMBI CTEPEOMETPUHN U TPOCTEUINNE CIEACTBUS M3 HUX; B3aUMHOE DPACIOJIOKEHUE
MPSMBIX, TIPSMOM U TIIOCKOCTH, JIBYX TUIOCKOCTEH B TIPOCTPAHCTBE; MOHATHE yTJIa MEKITY
NPSAMBIMH, YTJIa MEXKIY MPSMON U TIJIOCKOCTBIO, yriia MEXAY IIOCKOCTSIMH, OCHOBHBIC
TEOPEMBl O TMEPICHIUKYIAPHOCTH TPSMON M TUIOCKOCTH, TEPIICHIUKYISIPHOCTH BYX
IJIOCKOCTEH, (OPMYJBl JUISI BBIYUCICHHS OOBEMOB M IUIOMIAACH ITOBEPXHOCTH
Ir€OMETPUICCKUX TElL.

yMeThb:

O BBINOJHATHh apUPMeTUUECKUEe JESHCTBUS HAJl YUCIaMU, COUYETasl YCTHBIC U
MUCHMEHHBIC TTPUEMbI; HAXOIUTh MPUOIMKEHHBIC 3HAYCHUS BETTUYNH U
MOTPENTHOCTH BBIYMCIICHHUH (a0COJIFOTHASI 1 OTHOCUTENIbHAS ); CPABHUBATH
YUCIIOBBIE BhIpakeHUs; Y 1

O BBITIOJIHATH NMPE0OPa30BaHUS BRIPAKEHUH, MPUMEHSISI U3BECTHBIC (DOPMYIIBI,
CBSI3aHHBIE CO CBOMCTBAMU CTEIEHEH, JJOrapu(h)mMOB M TPUTOHOMETPUIECKUX
byukiuit; Y2



O CTPOUTH rpapuKu U3yUEHHBIX (PYHKIIHA, HILTIOCTPUPOBATH MO TpaduKy
CBOMCTBA DJIEMEHTAPHBIX (PyHKITHIT;Y 3

O pemaTh palMOHAJIbHBIE, UPPALIMOHAIBHBIE, IOKA3ATENbHBIC,
jgorapuMUyYeCcKre, TPUTOHOMETPUUECKHIE YPABHEHUS, a TaK¥Ke
aHAJIOTMYHbIC HEPABEHCTBA U CUCTEMBI; Y4

O TPUMEHATH MPOU3BOAHYIO ISl MPOBEACHUS MPUOIUKEHHBIX BBIYHCICHUH,
pemaTh 3ajaud MPUKIATHOTO XapaKTepa Ha HaXOXIACHUE HauOOJbIIETro U
HauMEHBIIEr0 3HAYCHUs; Y5

MIPUMEHSTH OCHOBHBIC MTOHSATHS, TECOPEMBI, GOPMYITHI; Y6

O XapaKTepu30BaTh MOBEACHHUE (DYHKITHI, HCTIOIL30BATh IMOTYYCHHBIC 3HAHUS
JUISL ONMCAHUS M AHAJIN3a PEANIbHBIX 3aBUCUMOCTEN; Y 7.

O COCTaBJISITh BEPOATHOCTHBIE MOJIEIH 110 YCIOBHUIO 337]a41 U BHIYUCIICHHUS
BEPOSITHOCTU HACTYIUICHHS COOBITHIA, B TOM YHCIIEe C TPUMEHEHUEM (HOpPMYIT
KOMOMHATOPUKHU U OCHOBHBIX TEOPEM TEOPUH BEPOATHOCTEH; ¥ 8

O peliaTh IIAHUMETPUYECKUE U MPOCTEUIIINE CTEPEOMETPUUYECKUE 3aaul Ha

HaXOXKJECHUE TEOMETPUYECCKUX BEIIMYWH: JUTHH, YTJIOB, IUIOIIAICH, 00beMOB

reomerpudeckux guryp; Y9

(©]

Hcnonb3oBaTth NpHOOpPeTeHHbIC 3HAHMA M YMEHHSI B IPAKTHYECKOI

JACHATCJIIBHOCTH " HOBceIlHeBHOﬁ JKU3HHU TJIA:

MPaKTUYECKHUX PACUETOB MO popMysiaM, BKIOYask (POpMYJIbl, COAECpPHKAIIHE
CTEIICHHU, PaUKaJIbl, JIOrapu(Mbl U TPUTOHOMETpUUYECKUE (QYHKIIUH, UCTIONIb3YS
Ipyu HeOOXOIUMMOCTH CIIPABOYHBIE MAaTEpUaIbl U MPOCTEUIITNE BIYUCIUTEIbHbBIE
YCTPOMCTBA,;

OMMCAHMS C MOMONIBIO (DYHKIMI pa3IMYHBIX 3aBUCUMOCTEM, MPEACTABICHUS X
rpaduyuecku, HHTEpIpeTaluu rpauKoB;

pELIeHNs NPUKJIAIHBIX 3a/1a4, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKUX U
duznyeckux, Ha HauOOoJbIINE U HAUMEHBIINE 3HAUCHUs, HA HAXOKJICHHUE
CKOPOCTH U YCKOPEHHS,

IIOCTPOEHUS U UCCIIEI0BAHU IIPOCTEUIINX MATEMATUYECKUX MOJIETIEH;

aHanu3a nHGOpMaIMM CTATUCTUYECKOTO XapakTepa,

aHaJIM3a peAIbHbIX YMCIIOBBIX JAHHBIX, PEJCTABICHHBIX B BUJIE JUATPAMM,
rpaduKoB;

UCCIeI0BaHUS (MOJECIUPOBAHNS) HECIOKHBIX MTPAKTUUECKUX CUTYAIMil HA OCHOBE
U3Y4YEHHBIX (DOPMYJ U CBOMCTB QUTyp;

BBIYHCIICHUS] 00BEMOB U ILIOIIAJIEN TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ MPHU
pelIeHUH MPAaKTUYECKUX 3a7a4, UCIOJIb3Ysl MPU HEOOXOAUMOCTH CIIPABOYHUKHU U
BBIYHCIIUTEIbHBIE YCTPOUCTBA.



1.4. IIpopuabHas cocTapiasiiomas (HAPaBJIeHHOCTH) 0011e00pa3oBaTeIbHOII

JAUCHUITIJIMHbI

[Tpu n3ydeHUM TUCHUIUIMHBI BHUMAHUE CTYJeHTa OyieT oOpalleHo Ha e€ MPUKIaaHON
XapakTep, Ha TO, I'/I€ U KOTAa, N3y4aeMbIe TEOPETUUECKUE TIOJIOKEHUS U IIPAKTUYECKUE
HaBBbIKU MOTYT ObITh UCHOJIb30BaHbl B OYylIel IPaKTUUECKOH esATenbHOCTH. B
pe3ynbTaTe U3y4EeHHMs TUCIUIUINHBI CTYAEHTBI JOJDKHBI YCBOUTD, YTO MaTEMAaTUYECKHE
MOHSTUSI, SIBISIACH AOCTPAKIIMEN CBOMCTB U OTHOIIEHUHN peaibHOTO MHUpa, 00J1a/1at0T
00JIBI1I0I OOIIHOCTHIO MIMPOKOH Chepoit MPUMEHUMOCTH, YTO CYIIHOCTh MPUTIOKEHUIN
MAaTEMaTUKU K PELICHUIO MPAKTUYECKUX 3a1a4 3aKI0YaeTCs B IEPEBOE 3a/1a4 Ha
MaTEMaTUYECKHUN A3BIK, PEIICHUHU €€ U UHTEPIIPETALMU [IOJyYEHHBIX pPe3yIbTaTOB Ha
A3BIKE UCXOAHBIX AaHHBIX. [Ipr 00yuyeHnn MaTeMaTUKN UCIOIb3YIOTCSI COBPEMEHHBIE
METO/Ibl ¥ CPEJICTBA 00YUEHUs1, COOI0IAETCA MPEEMCTBEHHOCTh U3YUEHUS TPEIMETA 110
OTHOLLIEHUIO K IIKOJIBHOM IPOrpaMMe.

Maremartuka cBsizaHa ¢ PU3MKOM, XUMUEH, HHXXEHEPHOU rpadukoil, nHPopMaTUKON 1
UKT, nuandopManimoHHBIMH TEXHOJIOTHSIMU, JIEKTPOTEXHUKOM.

1.5. Kosim4yecTBO 4acoB Ha OCBOEHHE U CIIUIIJIMHBI .
O6mas ydeOHas Harpy3ka oOydaromierocst 252 4acoB, B TOM UHCIIC:
B3aUMOJICHCTBUE C NpenoaaBarenemM 234 yaca;
MIPOMEXKYTOUYHAs aTTectaius 18 yacos.



2. CTPYKTYPA U COAEP KAHUE JUCLHUIIJINHBI

2.1 O0beM AUCHMIJIMHBI U BUABI Y4eOHOH padoThl

Bup yueOHoI padoThI Oo6bem
4acoB
OO0mas yueOHasi HAarpy3kKa (Bcero) 252
B3aumopelcTBue ¢ npenogasarenaeM (Bcero) 234
B TOM YHCJIE!
JIEKIIAN 117
MPAKTUYECKUEC 3aHSATUS 117
71a00paTOPHBIC 3aHITHS
CamocrosiTesibHast ~ pabdora  oOyuawinerocss  (Bcero) ¢ -
000CHOBaHHMEM pacyeTa BpeMeHHM, 3aTpauyMBaeMoOro Ha ee
BBINIOJTHEHHE
IIpome:kyTouHasi aTTecTanus (BCero 4acoB) 18

HOIIFOTOBK& K HpOMG)KYTO‘-IHOﬁ aTTcCTaly,
MPCASK3aMCHAINMOHHBIC KOHCYJIbTAllH, IIpOoICaAypa CAa9Y1 3K3aMCHaA

HpOMe)KyTO‘lHaH arrecranuda B (])opMe:

1 cemecTp — nuddepeHnupyemsplii .3auet

2 CceMecTp — dK3aMeH
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2.2 TemaTHu4ecKMii TUIAH U cO/lepKaHue TUCHUIIMHBI MaTeMaTuka

HaumenoBanue pa3zienoB u teMm Coneprxanue yueOHOTro MaTepuala, MpakTHIECKUe 3aHIATHs, CAMOCTOSTeIbHAast paboTa O06bem yacoB YpoBeHb
oOyuaronuxcs (ex. cam.pab. mpak.) | OCBOCHHS
Pasznen 1. Pa3zBuTHEe NOHATHS 0 YHCJIE 12
Tewma 1.1 JleiictButensubie uncia | ComepkaHue yueOHOTro MaTepuana (eKyuoHHOe 3aHamue) 32, V1, V2
Llenbie 1 parpioHanbHbie yncia. Ipobu. JleiictBus ¢ apodsiMu. JlelicTBUTEIbHBIC YkCTa. | 2
HppaumonansHsle ynciia. Monynb 1eMCTBUTENBHOTO YHCTIA.
Coneprxkanue ydeOHOro Marepuasia (npakmuyeckoe 3aHsamue)
beckoneuno yObIBaroIasi reoMeTpuieckast nporpeccus. BoranciaeHne cyMmmsl 2
O6eckoHeuHO yObIBaromieii nporpeccun. [Ipomnopuus. [IponeHTsI.
Tema 1.2 Apudmernyeckuii Copep:xanne yueOHOro MaTepuana (1eKyuoHHoe 3ansmue) 31, VI
KOPEHb HAaTypaJbHON CTENIEHU ApudmeTrueckuil KOpeHb HaTypalbHOU CTENEHU U ero cBoiicTBa. [Ipeobpa3oBanue 2
HPPaIlMOHATLHBIX BBIPAKECHUH.
Tema 1.3 Crenens ¢ Coneprxkanne yaeOHOTo Marepuana (1eKyuoHHoe 3auamue) 31, V1, V2,
parroHaIbHBIM U CreneHb ¢ pallMOHAJIbHBIM TTOKa3aTesieM creneHd. CTerneHb JeHCTBUTENbHBIM 2 V6
JIEUCTBUTEIbHBIM MOKA3aTEIEM nokasatesieM crerneHn. CBOMCTBA CTENEHU C ICHCTBUTEIHHBIM IMOKA3aTEIEM.
Cozeprxanue yueOHOro Matepuana (npakmuueckoe 3ansamue)
BbIuucinTh ¥ HaliTH 3Ha4eHUs! BBIPAKEHHUH C IeHCTBUTEIbHBIM IT0KA3aTeNIEM CTEIECHH. 2
KonTponbnas pabora Ne 1 «KopHu u creneHn» 2
Pa3znen 2. CrenenHasi (pyHKIHA 14
Tema 2.1 Crenennas Conepxanue yueOHOTo MaTepuasia (1eKyuoHHoe 3ansamue) 31, 35, VI,
byHKIMS, ee CBOMCcTBa CrenenHas ¢pyHKIMS, ee cBoicTBa U rpaduk. OyHKIUSA OrpaHUYeHHAs CBEPXY, CHUZY. 2 V2, V3,
u rpaduk OrpannyenHast GpyHKIUSA. MOHOTOHHOCTh (YHKIUH. ['OpU30HTaIbHAS U BEpTUKAIbHAS
ACHMIITOTHI.
Tema 2.2 Bzaumuo Coneprxkanne y4eOHOTO MaTtepuaia (npakmuyeckoe 3ansamie) 31, V3
oOpaTHble PYHKIIHH Obpatumas ¢pyukius. Bzaumuo obpatasie pynkuu. O0nacTu onpeeseHus U 3HaueHun 2

B3aUMHO 00paTHBIX QyHKUUI. MoHOTOHHBIE pyHKIMH. ['paduk oOpaTHOI QyHKIMH.
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Tema 2.3 PaBHOCUIIBLHEIE
YpaBHEHUS U HEPABEHCTBA

Copep:xanue yueOHOro MaTepuana (1eKyuoHHoe 3ansmue)

PaBrocuiibHbIE ypaBHEeHMS. [locTOpOoHHME KOpHU. PaBHOCHIIBHBIE HEpPAaBEHCTBA.
OcCHOBHBIE METOJbl pEIICHUs YypaBHEHHH (pa3iioyKeHHE Ha MHOXUTEIH,

BBEJICHUE HOBBIX HEW3BECTHBIX, MOACTAHOBKA, rpaduueckuii Meron). MeToa MHTEPBAJIOB

P PEIICHUN HEPABEHCTB.

Coneprxanue yueOHOro MaTepualla (npakmuueckoe 3auamiue)

Pemenne ypaBHeHUI, HEPaBEHCTB U UX cUCTEM. PelieHre HepaBeHCTB METOAOM
MHTEPBAJIOB.

31, 35, VI,
V2, V4,

Tema 2.4 HppanmonaibHbie
ypaBHEHUS

Copep:xanne yueOHOro MaTepuana (1eKyuoHHoe 3ansmue)

Wppanmonanbuble ypaBHeHUs. OCHOBHbIE IPUEMBI UX PELICHHUSL.

Coneprxkanne yueOHOTo Marepuasa (npakmuyeckoe 3aHsamue)

Pemenue HppaliOHAJIbHBIX ypaBHeHHﬁ. BrIsicHUTE ¢ MOMOIIIBIO l"pa(bI/IKOB, CKOJIBKO
KOpHeﬁ HNMCECT YpaBHCHHC. prauuonaﬂbnbze HepaseHcmed.

KonTponbnas pabora Ne 2 «YpaBHEHUSI U HEPABEHCTBa»

31, 35, VI,
V2, V4,

Pa3nen 3. Iloka3zarenbHasi QyHKIUH

18

Tema 3.1 ITokasarenpHast
byHKIHISA

Coneprxanne yaeOHOTo Marepuana (1eKyuoHHoe 3ausamue)

IToka3zarenbHast (yHKIHs, €e CBOWCTBA U rpaduK.

31, 35 VI,
Y2,V3, V4,

Tema 3.2 Tloka3saresapHbIE
ypaBHEHUS

Coneprxkanne yaeOHOTo Marepuana (1eKyuoHHoe 3ausamue)

Iloka3zaTennHBIC YPaBHCHHA. OcHOBHBIE MMPUEMBI UX PCIICHUS.

Copep:xanue yueOHOTO MaTepuana (npakxmuyeckoe 3ansmue)

Pemenne nokasarensHbIX ypaBHeHM. [IpocTeiinme nokazarenpHble YpaBHEHHU .

IIpuMeHeHne MeTOja BBEAEHUSI HOBOM IIEPEMEHHOM, IIPU PEILICHUH IT0KA3ATENbHBIX
YPaBHEHUM.

31, 35 VI,
V2, V4, V6

Tema 3.3 Tloka3areabpHbIE
HEpaBEHCTBA

Copep:xanne yueOHOT0 MaTepuana (1eKyuoHHoe 3ansimue)

[TokazarenbHble HepaBeHCTBA. OCHOBHBIE TPUEMBI UX pelieHus. Mcnoib3zoBanne
CBOICTB ¥ rpaduKkoB QPYHKIMIA TPH PEIICHUN HEPABEHCTB

Copep:xanne yueOHOTO MaTepuana (npakmuyeckoe 3ansimue)

Pemenne mmoka3aTenbHBIX HCPaBCHCTB. HpI/IMeHeHI/Ie OCHOBHBIX MCTOJIOB PCHICHU .

31, 35, VI,
V2, V4, V6

Tema 3.4 Cucremsl
MOKa3aTeIbHBIX YPABHCHHUH U
HEpaBEHCTB

Copep:xanne yueOHOTO MaTepuana (1eKyuoHHoe 3ansmue)

CucrteMbl TOKA3aTeJIbHBIX YPABHEHUN U HEPABCHCTB

Copep:xanne yueOHOTO MaTepuana (npakmuyeckoe 3ansimue)

Pemennie cuctemMbl moka3aTelbHBIX YPAaBHEHUN U HEPABEHCTB.

31, 35, VI,
V2, V4, V6
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‘ Kontposnbnas padota Ne 3 «IlokazaTenpHast QyHKIHN)

Pa3znen 4. Jlorapudpmuyeckass pyHkumus 18
Tema 4.1 Jlorapudmsr Copepxanne yaeOHOro MaTepuala (1eKyuoHHoe 3ansmue) 31,35 VI,
Omnpenenenue norapupma. OCHOBHOE JIOrapu(PMUUIECKOE TOKIECTBO. Y2, V4, V6
Jlorapudmupoanwue. [Torennupoanne. CpoiicTBa norapudmos. JlecaTuunbie u
HaTypayibHbIe Jorapu@msl. @opmyra nepexoja oT Jiorapudma 1mno oJHOMy OCHOBAHUIO K
jorapumMy 1o APYroMy OCHOBAHUIO
Copep:xanue yueOHOro MaTepuana (npakmuyeckoe 3ansimue)
Pemrenune ynpaxaneHuii Ha IpUMEHEHUE OIpeIeNIeHHs JlorapudmMa 1 OCHOBHOTO
Jorapu()MIUUECKOro TOXKIAECTBa U CBOMCTB Jorapudma.
Tema 4.2 Jlorapudmudeckas Copep:xanne yueOHOro MaTepuana (1eKyuoHHoe 3ansmue) 31,35 VI,
byHKIIS Jlorapudmmueckas GpyHKIms, e€ cBOiCTBa U rpaduk. V2,V3 V4
Tema 4.3 Jlorapudmuueckue Copep:xanne yueOHOro MaTepuana (1eKyuoHHoe 3ansmue)
ypaBHEHUs Jlorapupmuueckue ypaBHeHusi. OCHOBHBIE IPHEMBI U METOJIbI UX PEIIEHHMS. 31, 35, V1,
Cozepkanue yueOHoro marepuana (npaxmuueckoe 3ansmue) V2, V4, Y6
Pemenne norapuMudecknx ypaBHEHHI OCHOBHBIMH METOJJAMH PEIICHHUS.
Pemenue cucrem jorapu(pMU4ecKiX ypaBHEHUM.
Tema 4.4 ConepxaHue yueOHOro MaTepuasa (1eKyuonHoe 3ansamue) 31, 35, VI,
Jlorapupmuueckue HepaBeHCTBa | Jlorapudmudeckue HepaBeHcTBAa. OCHOBHBIC IPUEMBI X PEIICHUSI. V2, V4, V6
Conepxanue yueOHOro MaTepualla (npakmuueckoe 3amamue)
Pemrenue norapn(MudecKux HEPaBEHCTB.
KonTponbnas pabora Ne 4 «Jlorapudmudeckast GyHKITUS
Pazgean S. Tpuronomerpuueckue GopmyJibl 14
Tema 5.1 Cunyc, Kocunyc, Copep:xanne yueOHOT0 MaTepuana (1eKyuoHHoe 3ansmue) 31,32, V2
TAQHT'€HC U KOTaHTeHC yTiia Pagmannas mepa yria. [ToBopoT Toukn BOKpyT Hadana koopauHat. OmnpeneneHne
CHHYCa, KOCUHYCa, TAHT'€HCa M KOTaHIeHca yIia.
Tewma 5.2 CpoiicTBa cuHYyca, Coneprxanne yaeOHOTO MaTtepuana (1eKyuoHHoe 3ausamue) 31,32, V2,
KOCHHYCa, TAHI'€HCA ¥ KOTaHIeHca | 3HaKu CUHYca, KOCHHYca, TaHreHca. CUHYCHI YIIIOB a U —a. HaxoxaeHue 3HaueHUs A%
yria. BBIPAXKEHUS, COAEPIKAILEr0 CHHYC, KOCUHYC, TAHTEHC YTJIa.
Tewma 5.3 OcHOBHBIE Copep:xanne yaeOHOTo MaTepuana (1eKyuoHHoe 3aHsmue) 31,32, V2,
TPUTOHOMETPUYECKHE TOKIAECTBA | 3aBUCUMOCTb MEX1Y CHHYCOM, KOCHHYCOM M TAHT€HCOM OJIHOTO M TOTO K€ yIJia. V6
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OcHoBHbIE TPUTOHOMETPUYECKHE TOXIecTBa. [IpeoOpa3zoBaHue npocTenImx
TPUTOHOMETPUUECKUX BBIPAKECHUM.

Tema 5.4 OcHOBHEIE
TPUTOHOMETPHUECKHE (HOPMYIIBI

Conepxkanue yaeOHoro Matepuaia (npakmuueckoe 3ansamue)

Dopmyibl cnoxeHusi. CHHYC, KOCUHYC U TaHT'€HC CYMMBbI M Pa3HOCTH JIBYX YIJIOB.

Copep:xanue yueOHOro MaTepuaia (npakmuyeckoe 3ansmue)

CHHYC ¥ KOCUHYC TaHT€HC JBOWHOTO yria. Popmynvl HONOBUHHO20 Y2la.

Copep:xanue yueOHOro MaTepuana (1eKyuoHHoe 3ansmue)

DopMyJIbl TPUBEICHUS.

Coneprxkanue ydeOHOro Marepuasia (npakmuyeckoe 3aHsamue)

@opMyJIbl CyMMBI U pPa3HOCTH TPUTOHOMETPUYECKHX (DYHKIUH.
[Tpeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKCHUN

31, 32, 34,
V2, V6

Pa3nesn 6. Tpuronomerpuieckue ypaBHeHUsl.

16

Tema 6.1 IIpocTteiiue
TPUTOHOMETPUYECKHE YPABHEHUS

Copep:xanue yueOHOro MaTepuana (1eKyuoHHoe 3auamue)

[pocreiilie TPUTOHOMETPUYECKHE YpaBHEHUs. Y=Sin X, Y=COS X, y=tg X

Coneprxkanne y4eOHOTo MaTtepuasa (npakmuyeckoe 3aHsamue)

Pemenne npocTelMX TPUTOHOMETPUYECKUX YpPaBHEHUN

31, 32, 34,
V2, V4, Vo

Tema 6.2 Pemienue
TPUTOHOMETPUUECKHUX
YpaBHEHUM.

Coneprkanne ydeOHOro Matepuana (1eKyuoHHoe 3aHsamue)

TpI/IFOHOMeTpI/I‘leCKI/Ie YpaBHCHUS, CBOAANINCCS K KBAPATHBIM

OpHOpOHBIE TPUTOHOMETpUYECKUE ypaBHeHUs 1-i1 u II-i1 crenenn.

N

TpI/IFOHOMeTpI/I‘IeCKI/Ie YpaBHCHU, PCITACMBIC PA3JIOKCHUCM Ha MHOKUTCIIN

Coneprxkanne yueOHOTo MaTtepuasa (npakmuyeckoe 3aHsamue)

HpI/IMeHeHI/Ie OCHOBHBIX METOJIOB PCHICHUSA TPUT'OHOMETPHUICCKUX ypaBHeHI/Iﬁ.

Pemenue HpOCTCﬁH.IHX TPUTOHOMCTPHUYCCKUX HCPABCHCTB.

N

KonTponbnas pabora Ne 5 « Tpuronomerpuieckiie ypaBHEHUS

Paznen 7. Tpuronomerpuyeckue pyHKIUH

10

Tema 7.1 Tpuronomerpuueckue
byHKIIUA

Coneprxanue yueOHOro MaTepuaiia (1ekyuoHHoe 3ansamue)

Tpuronomerpuueckas GyHkius y=sin X, e€ cBoiicTBa u rpaduk.

Tpuronomerpuueckas GyHKIUS Y=COS X, €€ CBOMCTBA U rpauK.

N

Tpuronomerpuueckas ¢pynkuus Yy=tg X, e€ cBoiicTBa 1 rpapuK.
Tpueonomempuueckasn pynxyus Y=Cctg X, eé ceoticmsa u epapux.

31, 32, 34,
V2,V3, V4,
Y6

Tema 7.2 TlocTpoeHue rpagukoB

Copep:xanne yueOHOT0 MaTepuana (npakmuyeckoe 3ansimue)

31, 32, 34,
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TPUTOHOMETPUYECKUX (PYHKITUI [TocTpoenue rpadukoB TPUTOHOMETPUIECKUX (QYHKIIUN UX TIPeoOpa3oBaHuE. V2, V4, V6
VccnenoBanre OCHOBHBIX CBOMCTB TPUTOHOMETPUYECKUX (PYHKIUH
Tema 7.3 OOparnbie Coneprxkanne y4eOHOro MaTepuasia 31, 32, 34,
TPUTOHOMETPUYECKHE (PYHKLIUH Obpammuvie mpuzonomempuyeckue QyHKYuu. V2,4, V6
OcHoBHbIE CBOWCTBAa 00pPaTHBIX TPUTOHOMETPHUECKUX (YHKITUI
Paznen 8. IIpsiMble M NJI0CKOCTH B IPOCTPAHCTBE 16
Tewma 8.1 B3aumuoe Coneprxanne ydeOHOro Marepuana (1eKyuoHHoe 3aHsamue) 31, 32, 33,
pacroIoKeHUe MPSMBIX U AKCHOMBI CTEPEOMETPUN U IPOCTEHIINE CICCTBUS U3 HUX. \%Y
IUIOCKOCTEN B IPOCTPAHCTBE BsaumHoe pacnonoxenue npsmMbIx B IpocTpancTBe. CKpelrBaomuecs npsmble.
Coneprxkanne ydeOHOTo Matepuasa (npakmuyeckoe 3aHsamue)
BsaumHoe pacnonoxeHnne NpsmMbIX U IIIOCKOCTEH B IPOCTPAHCTBE.
[TapannenbHOCT MIIOCKOCTEN B MPOCTpaHCTBE. [[puMeHeHne CBOMCTB MapauieIbHOCTH
TUIOCKOCTEH MpU pelIeHnH 3a/1a4.
Tewma 8.2 [lepneHANKYISIPHOCTD Coneprxkanne yueOHOro Marepuana (1eKyuoHHoe 3aHsamue) 31, 32, 33,
MPSIMBIX U TJIOCKOCTEHN B [lepnieH IUKyYNISIPHOCTH MPSMOM U TWIOCKOCTH. [leprneHIuKynsap 1 HaKJIOHHasl. A%
IIPOCTPAHCTBE ConepxaHue yueOHOro MaTepualla (npakmuueckoe 3amamue)
VYron Mexay npsaMoi M IiockocThio. Teopema o0 3-X nepneHauKymspax.
Copep:xaHue yueOHOTO MaTepuana (1eKyuoHHoe 3auamue)
JIByrpaHHBbI yroi. Yroa Mexay miockocTsiMu. [leprneHIuKyIsspHOCTh IBYX IUIOCKOCTEH.
Copep:xanne yueOHOT0 MaTepuana (npakxmuyeckoe 3ansimue)
Kontponbnas padota No 6 «IIpsiMbie U TJIOCKOCTH B POCTPAHCTBEY
Pa3nesn 9. BekTopbl 1 MeTOJ KOOPAUHAT B NMPOCTPAHCTBE. 16
Tema 9.1 BekTops! B Coneprxanne y4eOHOT0 MaTtepuana (1eKyuoHHoe 3aHsamue) 31, 32, 33,
POCTPaHCTBE BekTophl Ha MIIOCKOCTH U B IpocTpaHcTBe. Moy BeKTOpa. PaBeHCTBO BEKTOPOB. Vi, V9

Coneprxkanne y4eOHOTO MaTtepuaia (npakmuyeckoe 3ansamie)

CJ'IO)KCHI/IC, BBIUUTAHUC BCKTOPOB. YMHOXKEHHE BCKTOpA Ha YHCJIO.

Coneprxanne yaeOHOTo MaTtepuana (1eKyuoHHoe 3aHsamue)

KommianapHele BekTopa. Pa3iioxkeHne BEKTOpa 110 HalpaBJICHUSIM.

Copep:xanne yueOHOTO MaTepuana (npakmuyeckoe 3ansimue)

Pemenue 3aga4 BeINOJHEHUE JEHCTBUM HAJl BEKTOpaMu

Tema 9.2 IIpsimoyronbHast

Copneprxanue yueOHOro MaTepualia (1eKyuoHHoe 3ansamue)
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CHUCTEMA B ITPOCTPAHCTBEC

[IpsimoyronbHas (IexkapToBa) cucTeMa KOOpAMHAT B pocTpancTBe. KoopauHaTsl
BekTOpa. CBsI3b MEX]1y KOOPJIMHATAMU BEKTOPOB U KOOPJIMHATAMU TOYEK.

Copep:xanue yueOHOro MaTepuaina (npakmuyeckoe 3ansmue)

[Ipocreitmue 3agaun B KoopArHaTax (KOOPAWHATHI CEPEAUHBI OTpe3Ka, IJIMHA BEKTOPa,
paccTosiHue MEeXy IByMs TOUKaMu). Brlunclienne AMHbI BEKTOPa, PACCTOSHUS MEXKIY
JIBYMsI TOYKaMH.

Coneprxkanne y4eOHOTo MaTtepuaia (1eKyuoHHoe 3aHsamue)

VYron mexay nByms Bektopamu. CKaJsipHOE MPOU3BEICHUE BEKTOPOB.
Ypasaenust cepsl, nrockocmu u npamotl. Jleusicenus.

Coneprxkanue ydeOHOro Marepuasia (npakmuyeckoe 3aHsamue)

Hcnons3oBanne KOOpAUMHAT U BEKTOPOB IIPU PEIIEHUHM MATEMATUYECKUX U ITPUKIIATHBIX
3aj1ad.
KonTponbHas pabota Ne 7 «BeKTOpbl 1 METO/I KOOPJAMHAT B IPOCTPAHCTBEY

Paznen 10. IlpousBoaHas U ee reoMeTPUYECKUI CMBLI.

18

Tewma 10.1 IlpousBoanas
OCHOBHBIX (QYHKIIUI

Copep:xanne yueOHOTO MaTepuana (1eKyuoHHoe 3auamue)

[IpousBonnas. Ilonstre o mpousBoAHOM (YHKIMU, Tpenen (YHKIMM B TOYKE M Ha
6eckoHeyHOCTH. HenpepbIBHOCTh (PyHKITNH

[IponsBonHas creneHHol pyHKkuMU. [Ipon3BOIHBIE HEKOTOPBIX 3JIEMEHTAPHBIX
GbyHKIHi.

Coneprxkanne yueOHOTo MaTtepuasa (npakmuyeckoe 3aHsamue)

Brruucnenue npenena GpyHKIUN B TOUKE. HAXOXKJCHUE NPOU3BOAHON CTENEHHOMN
byHKIIIN

Coneprxanne yaeOHOT0 MaTtepuana (1eKyuoHHoe 3aHsamue)

[TpaBuna nuddepeHpoBanus, IPOU3BOAHAS CIOKHOW (QYHKIIMU

Coneprxkanne yaeOHOT0 MaTtepuaia (npakmuyeckoe 3ansamie)

Haxoxnenne npousBoaubix GpyHKuil. [IponsBoaHas nokasarenbHO, JorapugmMuyeckon
Y TPUTOHOMETPUYECKUX (PyHKIUN

31,32,
34,35, V1,
V3, V5V6

Tema 10.2 I'eomerpuueckuii
CMBICJT TPOU3BOTHOM
muddepeHpyeMont GyHKIUN

Conepxanue yueOHOro MaTepuaiia (1ekyuoHHoe 3ansamue)

I'eomeTpryecknii CMBICT MPOU3BOTHON (DYHKIIHH

VYpaBHeHHE KacaTeIbHOU K rpaduKy )YHKITUH

Copep:xanne yueOHOTO MaTepuana (npakmuyeckoe 3ansimue)

31,32,
34,35,V1,
V3, V5V6

16




Hanucanue ypaBHeHus kacarenbHOU K rpaduky GyHKIUU.

KonTponpnas pabora Ne 8 «[Ipon3BogHas u €€ reOMETPpUISCKUN CMBICID)

Pazgen 11. IlpuMeHeHMe MPOU3BOJAHON K MCCJIAET0BAHUI0 (YyHKIUI

18

Tema 11.1 UccnenoBanue
(GYHKLINH C TOMOIIBIO
MIPOU3BOIHOMN

Coneprxkanue y4eOHOTo MaTtepuaia (1eKyuoHHoe 3aHsamue)

Bospacranue u yobiBaHue QyHKIHH

DKCTpEeMYMbI PYHKIIHH

N

[IpumeHeHne Mpou3BOIHOM K MOCTPOEHHIO TpaduKoB QYHKIUI

Coneprxkanue ydeOHOro Marepuasia (npakmuyeckoe 3aHsamue)

[IpumeHeHne mporu3BOIHOMN K HCCIeI0BAaHUIO (DYHKIUI U MOCTPOCHUIO TPaUKOB.

Coneprxkanne ydeOHOro Marepuana (1eKyuoHHoe 3aHsamue)

HaubOonpliee 1 HauMeHbIIIEE 3HAYEHNS (bYHKI_[I/II/I

Coneprxkanne yueOHOro MaTtepuasa (npakmuyeckoe 3aHsamue)

Pemrennie 3agad Ha HaX0XKACHUE HANOOIBILIETO 1 HAMMEHBILIETO 3HAUYECHUN.

HpI/IMepH HCIIOJIBb30BaHUA HpOH3BO,Z[HOfI AT HAXOXKIACHHUA PallUOHAJIBHOTO PCIICHUS B
MPUKJIIAAHBIX 3aJjavyax.

Bmopas npouszsoonas, ee ceomempuueckuii u ¢uzuyeckuil cmoica. Haxoocoenue
cKopocmu 0Jisl npoyecca, 3a0aHH020 POPMYI0U U 2PADUKOM.

KontposnbHas padora Ne 9 «IIprmeHeHre MpOru3BOIHOM K HCCIIEAOBAHUIO (DYHKITUI

31,32,
34,35,V1,
3, V5
ve,y7

Pa3znen 12. UHTerpas m ero npuMeHeHue

24

Tema 12.1 TlepBoobpa3zHas

Coneprxkanne y4eOHOro Matepuana (1eKyuoHHoe 3aHsamue)

[TepBoobOpasnas. ['eomeTpuueckuil CMBICIT TEPBOOOPA3HOM.
OCHOBHOE CBOMCTBO MEPBOOOPA3HOIA.

[IpaBmiia Hax0X/1€eHNS IEPBOOOPA3HBIX

HCOHpC,Z[CHCHHBIfI HWHTCIpaJl. HpaBI/IJ'Ia BBIYUCJICHUS HCOIIPCACICHHOTI'O MHTCI'PpAJIa

Coneprxkanne y4eOHOTO MaTtepuaia (npakmuyeckoe 3ansamie)

HaxoxnaeHue HepBOO6p33HBIX (I)}’HKLII/Iﬁ Brruncienue HCOMIPCACIICHHOI'O MHTCTpaJia.

31,32,
34,35, V1,
V3, V5V6

Tema 12.2 Beruncienue
IJIOMIAZEH C TOMOILIBIO UHTErpasIa

Coneprxanne yaeOHOTo MaTtepuana (1eKyuoHHoe 3aHsamue)

[limomaae KpUBOJIMHEWHOW TPaIICIUK.

Coneprxanue yueOHOro MaTepualia (npakmuuieckoe 3auamiue)

N3o0pakeHnne KpuBOIMHEHHOM Tpamnenuu. Haxoxxaenne miomaan KpUuBOJTHHEHHOM
Tparenuy ¢ TOMOIIBIO MEPBOOOPa3ZHON

31,32,
34,35, V1,
V3, V5Ve
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Copep:xanue yueOHOro MaTepuana (1eKkyuoHHoe 3ausamue)

Onpenenensbiil uuterpai. @opmyna Hetorona—JlelibHuna.

Copep:xanue yueOHOro MaTepuaia (npakmuyeckoe 3ansmue)

Breruncnenne unrerpanos. @opmyna Herorona—JleliOauma

Copep:xanue yueOHOro MaTepuana (1eKyuoHHoe 3ausamue)

Brruucnenue miomaaei miockux ¢Guryp ¢ momouisio uaTerpanos. [Ipumepst
IIPUMEHEHMs] MHTErpaia B GU3UKe.

Copep:xanue yueOHOro MaTepuana (npakmuyeckoe 3ansimue)

Haxoxnenne miomaaeid KpuBOJIMHEWHBIX TPANlCHH C MOMOIIBIO HHTETPaJIOB

Brruncnenne minomaan Gurypsl, orpaHuueHHON rpadukamMu QyHKIIMIA.

N

KonTponbnas padota 10 «HTErpa u ero npuMeHeHue».

Pazngen 13. MHororpaHHuku

12

Tema 13.1 Ilousarue
MHOTOT'PaHHHKA.

Copep:xanne yueOHOTo MaTepuana (1eKyuoHHoe 3ausamue)

IToHsATHE O TEOMETPUYECKOM TEJIE U €r0 MOBEPXHOCTU. MHOTOrpaHHUKHU.
Bepmmnsl, pedpa, rpaH MHOTOIpaHHUKA.
Paszsepmra. Muozocpannvie yenvi. Boinykavie muococpannuku. Teopema Jiinepa.

31,32, VI,
V9

Tewma 13.2 Ilpuzma

Coneprxkanne yaeOHOro Matepuana (1eKyuoHHoe 3aHsamue)

[Tpusma. Ilpsimas u naxnronnas npusma. IpasunsHas npusma. [apannenenunen. Kyo.

Cummerpuu B KyOe, B napajuienenunese, B npuzme. Ceuenust Kyoa, IpU3MBIL.

Copep:xanue yueOHOTO MaTepuana (npakmuyeckoe 3ansmue)

Beruncnenne OCHOBHBIX 2JIEMEHTOB IPU3MBI. [locTpoeHune npocTedmx ceyeHni
IPU3MBI, Ky0a, mapajuleJenunesa.

31,32, VI,
Y9

Tema 13.3 Ilupamua

Coneprxanne yaeOHOTo MaTtepuana (1eKyuoHHoe 3aHsamue)

[Mupamuna. [IpaBunpHas nupamuaa. Ycevennas nupamuoa. Tetparap.
CummeTtpust B nupamvude. CedeHus THPaAMUIBI.

Coneprxkanne y4eOHOTO MaTepuana (npakmuyeckoe 3aHsamie)

BrrunciaeHne OCHOBHEBIX JIEMEHTOB nupaMuJbl. HOCTpOCHI/IC HpOCTCfIIJ.IHX CEeUYCHUI
IMUpaMHbI.

KontponbHast pabora Ne 11 «MHOrorpaHHUKH»

31,32, VI,
Y9

Pa3znen 14. Tesia 1 NOBEPXHOCTH BpallleHUS.

12

Tema 14.1 Hunuuap

\ Coneprxkanne y4eOHOTo MaTtepuana (1eKyuoHHoe 3aHsamue)

31,32, VI,
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LII/IJ'II/IHI[p. OCHOBaHI/Ie, 06pa3y10maﬂ, BBICOTA, OoKkoBas U TII0JIHasA IIOBCPXHOCTH,
Pa3BCPTKaA. Ocesoe ceuenue u CeuyeHUusl, napaililejlbHble U nepneHOuKyﬂﬂprze OCHOBAHUIO.

Copep:xanue yueOHOTo MaTepuala (npakxmuyeckoe 3ansmue)

Beruucnenue sneMeHToB nunuHapa. [loctpoenue npocrenmux ceueHnuil. Berancnenue
IJIOIIAAEH DTUX CCUEHUI.

Y9

Tema 14.2 Konyc

Coneprxanue yueOHOTo MaTepualia (1eKyuoHHoe 3anHsamue)

KOHyC. Yceuennoiii KOH)'C. OCHOBaHI/Ie, 06paSyIOH_(a}I, BBICOTA, OOKOBasi W IOJIHAs
IOBCPXHOCTHU, pa3BCpPTKaA. Ocesoe ceuenue u ceuenus, napannenbHule U nepneHouKyIApHble
OCHOBAHUIO.

Coneprxkanue ydeOHOro Marepuasia (npakmuyeckoe 3aHsamue)

Beruucnenue sneMeHTOB KoHyca. [loctpoenue npocrenmux ceueHuii. Beruuciaenue
IJIOLIA/IEH ITUX CEYECHUH.

31,32, VI,
Y9

Tema 14.3 Ilap u chepa

Coneprxkanne ydeOHOro Matepuana (1eKyuoHHoe 3aHsamue)

[Tap u cdepa, ux ceuenus. Kacamenvras niockocms K cghepe. BeluncaeHue 3JI€MEHTOB
cdepsl, mapa.

Copep:xanne yueOHOTO MaTepuana (npakxmuyeckoe 3ansmue)

KonTponbHas pabota 12 «Tena 1 HOBEpXHOCTH BpaLICHUSI.

31,32, VI,
Y9

Paznes 15. U3MepeHusi B reoMeTpuu

Tema 15.1 HaxoxxngeHue miomnagu
MOBEPXHOCTEN U 00beMa
TE€OMETPHUECKUX UTyp.

Copep:xaHne yueOHOTo MaTepuana (1eKyuoHHoe 3auamue)

O06mwem u ero u3mepenue. MurerpansHas Gpopmyiia oobema.
®opmyiel 00beMa Ky0a, IPSMOYTOJIEHOTO MapaJuIeNIeTUIe 1a, IPU3MBI, IIJTHHPA

®opmyiel 06beMa TUpaMuIbl U KoHyca. PopMyIIbl IUIOMIAIN TOBEPXHOCTEH LIMIIMHAPA U
koHyca. ®opmyssl o0beMa mapa u mioniaau chepsl.

Copep:xanne yueOHOTO MaTepuana (npakmuyeckoe 3ansimue)

Haxosxenne 00beMOB | III0IIa /1el TOBEPXHOCTEH MHOTOTPAHHUKOB 1 TEJI BPAIIICHUS.

KonTponpnas pabota 13 «O6beMbl reOMETPUIECKUX TEI»

31,32, VI,
V9

Pa3nen 16. DiieMeHTbI KOMOMHATOPUKH.

Tema 16.1 DnemeHTHI
KOMOWHATOPHKHU

Coneprxanue yueOHOro MaTepuaiia (1eKyuoHHoe 3ansamue)

OcHoBHbIe TIOHATHS KOMOMHaTOpuKkH. [IpaBuiio mpousBeacHus. [lepecTraHoBKH.
Pasmenienus. Coueranus u ux csoiicrsa. bunom Hetotona. TpeyronpHuk Ilackas.

Coneprxkanne y4eOHOTO MaTtepuaia (npakmuyeckoe 3ansamie)

34, 35, VI,
A%
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[Ipocreiinue 3a1a4u Ha TOJCUET YUCIIA PA3MEIICHUH, TEPECTAHOBOK, COUETAHUH.
Pemenue 3a1a4 Ha nepeOOp BapHAHTOB.

Paszgea 17. JieMeHTHI TEOPUM BEPOATHOCTH M MATEMATHYECKOH CTATUCTUKH.

Tema 17.1 DneMeHTBI TEOpUU
BEPOSITHOCTH U MATEMATUYECKOU
CTaTHCTHUKH.

Coneprxkanne y4eOHOT0 MaTtepuaia (1eKyuoHHoe 3aHsamue)

CoObITHe, KOMOMHAIIUHN COOBITUH, BEPOSITHOCTH COOBITHSI, CII0)KEHUE U YMHOKEHHE
BeposiTHOCTEH. Cmamuyeckas 6eposmHocmes.

Cnyuatinvie 6enuqunbl, YeHMpaibHvle MmeHOeHyul, Mepul pazbpoca.

Pewenue npakmuyeckux 3a0au ¢ npumeHenuem 6eposimHOCHHbIX MENMo008

Coneprxkanne ydeOHOro Martepuasa (npakmuyeckoe 3aHsamue)

Pemenue 3a1a4y Ha BeIYMCIIEHUE BEPOSTHOCTH cOObITUN. CocTaBlieHne Tabuil
pacrnpeieseHus] BEpOSITHOCTEH.

34, 35, VI,
A%

HpOMe)KyTO‘lHaﬂ arrecranmuda

18

Bcero:

252
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3. YCJIOBUSA PEAVIMBALINU JUCHUITJINHBI

3.1 TpeGoBaHus K MaTepHAJIbHO-TEXHUYECKOMY O0ecevYeHHuI0

Peanu3anus TUCIUTUIMHBI TpeOyeT HATMYHS Y4eOHOTO KaOMHETa «MaTeMaTHKA.
O6opynoBanue yueOHOTo KaOUHETa:

— TO0CaJI0YHbIE MECTA MO KOJUYECTBY 00YUaIOIIUXCS;

— MHOro()yHKIHOHAJIBHBIM KOMIUIEKC MpPErnoaaBaTes;

— y4YEeHHUYecKas JOCKa;

— HarjsgHble TOCOOHUs MO MaTeMaTuKe (KOMILUIEKTbl YYEOHBIX TaOIHI] U
IUTAKaTOB, MOJIETTU TEOMETPUUECKUX PUTYP CTEPEOMETPUH);

—  CIPaBOYHbBIE MOCOOUS, TUAAKTUYECKUE MATEPUAIIBI.

TexHuuecKue cpeacTra 00yyeHus:

MYJIBTUMEIUMHOE 000pYI0BAHUE;
WHTEPAKTUBHOE TOCOOME MO IUCHIUILTUHE MAaTEMATHKA;

KOMITBIOTEP C BO3MOXKHOCTBIO CBOOOJIHOTO JlocTymna B UHTEpHET BO BpeMs
y4eOHOTO 3aHSTHSI.

3.2. IlepeyeHb HOPMATHBHBLIX MNPABOBBLIX /JOKYMEHTOB, OCHOBHOM H

JAOINOJIHUTEJIbHONW Y4YeOHOM JIMTepaTypbl, HEO0XOAMMOM /JIA OCBOCHUSA
JTUCIHHUTIINHBI
HopMaTuBHBIE IPAaBOBbIE TOKYMEHTHI

1.

[IpumepHas mporpamma o0111€00pa30BaTENbHON JUCIUTIIIMHBI
«Marematukay aist CITO Ha 6a3e 0CHOBHOTO 00IIIero 00pa3oBaHusl.
Perncrpannonnsiii HoMep peuensuu 377 ot 23 urong 2015 r. PI'AY
«DOUPO»

[Tpuka3 Ne 413 MunoOpuayku Poccun ot 17.05.2012 r «O6 yTBEepx)aeHUN
(denepanbHOro rocy1apCTBEHHOI0 00pa30BaTeNIbHOTO CTaHAApTa CPETHETO
o01iero oOpa3oBaHuUsD».

[Tpuka3z Ne 1550 Muno6pnayku Poccun ot 09.12.2016 r. «O06
yrBepxaeHnn @I'OC CIIO no cnenuansaoctu 15.02.10. «MexaTpoHuka u
MOOMIIbHASE pOOOTOTEXHUKAY

[Tpuka3 Ne 464 Munobpuayku Poccuu ot 14.06.2013 1. «O6 yTBepkaeHUH
NOpsIKa OpraHU3alK U OCYIIECTBICHUSI 00pa30BaTENIbHOM JESATEIbHOCTH
1o oOpazoBaTeabHbIM TTporpamMmmam CI1O».

OcHoBHas auTEpaTypa

1.

AmumoB A.I., Konsrun FO.M. u np. AnreOpa u Havajia MaTeMaTUYECKOTO
ananu3a 10-11 knacc (0a30BbIii U yriayOJIeHHBIN YPOBHH)
AO MzparensctBO: [Ipocsemenune 2019 rog
ISBN: 978-5-09-034067-0
AtanacsH JI.C., byty3oB B.®., Kanomues C.b. u ap. ['eomerpus
(6a3oBbIit 1 yrayonennsiit ypouu) 10-11 kmace AO UznatenscTBo:
[Tpocsemenne 2019 ron
ISBN: 978-5-09-016419-1
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3. M.U. bammaxkos,.b.M. bekkep,B.M. I'oasxoBoii, FO.U. Uonun Anrebpa u
Havaja aHaju3a : 3aJla4yd ¥ perieHus : yd. mocod / .— M. : Beicmr. k., 2004
—296¢. : un. — B nmep. — ISBN 5-06-004470-X

4, bammakoB M.U.: MaTtemaruka.3agaqyHuk: yaeOHOE 1TOCOOHUe NIt CTY/ICHTOB
yUpexKJIeHUH cpea.npod.oopazoBanus. — M., 2018 r.

JlonoJIHMTe IbHAA JTUTEpPaTypa

1. Anrebpa u Havaysa aHanmu3a . ydeOHuK jis1 10-11 xi. oGrreobpaszoBar.
yapexaenuit / [A.H. Koamoropos u ap.] ; mox pea. A.H. Kommoroposa .—
16-¢ u3n. — M. : IIpocemenne, 2017 .— 383, [1] c. : mu1. — ABT. yKa3. Ha
obopote TuT. 1. — Ipenm. ykas. : ¢.377-379 .— ISBN 978-5-09-017286-8

2. Jlvicenko @.®. Matematuka. EI'3-2018.YuebH0-MeTOAMYECKOE TOCOOHE.

JIETUOH Pocros-na-/lony, 2017 r.

3.3. IlepeyeHb mporpaMMHOro0 oodecmeveHusi, NpodeccuoHaANbHBIX 0a3
JTAHHBIX, HH(POPMALMOHHBIX CIPABOYHBIX CUCTEM pecypcoB
HHPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOU ceTn «HTepHeT», HEOOX0AUMBIX
JJIS. OCBOCHUS YUeOHOM M CIUTIIUHBI
JIuiensnonHoe nporpammuoe obecriedenne: Microsoft Office Word 2013/2007
Microsoft Office Excel 2013/2007 Microsoft Office Power Point 2013/2007
HNuTepHeT pecypcesl.
www.fcior.edu.ru (nHpOpMaIIMOHHEIE, TPEHUPOBOYHBIE H KOHTPOJIHHBIC
MaTepHabl)
www.school-collection.edu.ru (exuubie KoJUIEKIIUHU HHU(PPOBBIX 00pa30BaTEIBHBIX
pecypcoB)
http://metodist.Ibz.ru/iumk/mathematics/ec.php (s1eKTHBHBIE KYPCHI 11O
MaTeMaTHKe)
http://www.iprbookshop.ru/ DnexTpoHHO-OMOIMOTeYHAsT CUCTEMA.

http://mathtest.ru (maTemaTuka B OMOIIL CTYICHTY M IIKOJLHUKY — TeCThI Online)

3.4. OcoO0eHHOCTH peaJu3auMU JMCHUIUVIMHBI ISl 00y4alouMXcd u3
YMCJI1a UHBAJIUAOB M JIMI ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSIMHU 3/10POBbSI

[Ipyu oOy4yeHMM JMI] C OrPAaHUYEHHBIMU BO3MOKHOCTSIMH  3/0POBBS,
peaycMaTpuBaeTCa MHIUBUTyNIbHBIN Tpaduk oOydeHUs.

NHBamuapl ¥ Juma ¢ OTPAaHUYEHHBIMM  BO3MOYKHOCTSAMHM  30POBBS
oOecrieyeHbl TMEYaTHBIMM W DJIEKTPOHHBIMH 00pa30BaTEeNbHBIMU pECypcaMu B
dbopmax, afanTHPOBAHHBIX K OTPAHUYCHUSIM MX 3I0POBbSI.

JIns OCylIeCTBIIEHMsST MNPOLEAYyp TEKYIIEro KOHTPOJSA YCIEBAEMOCTH U
IPOMEXYTOUHOM aTTecTallud OOYYaroluXcs, CO3Jal0TCsA (POHIBI OLEHOYHBIX
CPEACTB, AaJAaNTUPOBAHHBIE JUISI MHBAIMIAOB W JIML C OrPAaHUYECHHBIMHU
BO3MOXXHOCTSIMA ~ 3J0POBbsI M  IIO3BOJSIIOLIME OLEHUTH JIOCTHKEHHE MU
3allJIJaHUPOBAaHHBIX B OCHOBHOM 00pa30BaTelbHOW MPOrpaMMe pe3yJIbTaTOB
OoOy4eHHs] U YpOBEHb C(OPMUPOBAHHOCTH BCEX KOMIIETEHUUN, 3asBJICHHBIX B
o0pa3oBaTeabHOI MporpaMme.
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http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
http://metodist.lbz.ru/iumk/mathematics/ec.php
http://www.iprbookshop.ru/
http://mathtest.ru/

4. KOHTPOJIb 1 ONEHKA PE3YJIBTATOB
OCBOEHUA JUCHUIIJIMHbI

JlocTrKeHne JTMYHOCTHBIX PE3yJbTAaTOB OLIEHHWBAETCS HA KaYyeCTBEHHOM YPOBHE
(6e3 ormetrku). CPOpMUPOBAHHOCTh METANPEAMETHBIX W TMPEAMETHBIX YMEHUH

OLICHUBAETCs B Oajiax IpenojaBaTelieM
BUJIOB Y4E€OHOM JESATENbHOCTH OOY4YaloIIUXCs, TECTUPOBAHUS,

B IIPOHECCC BBIIIOJIHCHUA OCHOBHBIX

BBIINTOJIHCHU S

00y4aroIyMUCs CaMOCTOSITENILHON pabOThl, IO PE3yJIbTaTaM TEKYILEro KOHTPOJIS U
IPOMEXKYTOUYHON aTTECTALIH.

Pe3ysabTarsl 00yyeHus

D®opMbI U METOBI
KOHTPOJISI M OLIEeHKH
pe3yJibTaToB 00y4eHHs

Hpe)lMeTHbIe pe3yJbTaThbl Oﬁy‘leﬂlflﬂ

c(hOpMUPOBAHHOCTH MPEACTABIECHUIN O MaTEMAaTUKE
KaK 4aCTH MUPOBOM KYJIbTYpPbl U MECTE MATEMAaTUKHU B
COBPEMEHHOM IUBUIIM3ALIUU, CITOCO0AX OMMMCAHUS
SBJICHUM peajJbHOTI0 MUpa Ha MATEMaTHYECKOM SI3bIKE;
I11

c(hOpMHUPOBAHHOCTH MPEACTABICHUN O
MaTEMaTUYECKHUX MOHATUAX KaK BaXKHEHIINX
MaTeMaTUYECKUX MOJAEIISIX, MO3BOJISIOMINX ONMUCHIBAThH
Y U3y4aTh pa3Hble MPOLIECCHI U SBJICHUS; TOHUMaHUE
BO3MOKHOCTH aKCMOMAaTHYECKOTO MOCTPOEHHUS
MaTeMaTHYECKUX Teopuii; [12

BJIaJICHUE METOJAaMU JT0KA3aTEJIbCTB U aJTOPUTMOB
peLIeHUs], YMEHUE UX IIPUMEHSTh, IPOBOAUTH
JIOKa3aTeJIbHbIE PACCYKJICHHS B XOJ€ PEIICHUS 3a/1a4;
I13

BJIAJICHUE CTAaHJAPTHBIMU IMPUEMaMHU PELICHUS
palMOHATBHBIX U UPPALMOHAIBHBIX, IOKA3aTEIbHBIX,
CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U
HEPABEHCTB, UX CUCTEM; UCIOJIb30BAHUE TOTOBBIX
KOMIIBIOTEPHBIX IPOrPaMM, B TOM YHUCJIIE JUISl TOUCKA
MyTH PEMIEHUS U WUTFOCTPALMH PEIICHHS YPaBHEHUI
1 HepaBeHCTB; [14

c(hopMUPOBAHHOCTH MPEJCTABICHUN 00 OCHOBHBIX
MOHATHUSAX MAaTEMATUYECKOr0 aHAIN3a U UX CBOMCTBAX,
BJIaJICHUE YMEHUEM XapaKTEPU30BaTh NTOBEICHUE

(G YHKIIHIA, UCTIOIH30BaHNE TTOTYYEHHBIX 3HAHUH 15
ONMCAHMS U aHAJIN3a PEANbHBIX 3aBUCUMOCTEN; 15
BJIaJICHHE OCHOBHBIMU MOHATHUSMH O TNIOCKUX U
MIPOCTPAHCTBEHHBIX TEOMETPHUIECKUX QUTYpaX, UX
OCHOBHBIX CBOMCTBaX; C(hOPMHUPOBAHHOCTH YMEHUS
pacro3HaBaTh reoMeTpudeckue GUryphl Ha YepTexKax,
MOJENAX U B pEaJIbHOM MUPE; IPUMEHEHUE
M3YYEHHBIX CBOWCTB Tr€OMETPUUECKUX (PUTYp U
dbopMyIT A peleHus: TeOMETPUUIESCKUX 3a/1a4 U 3a/1a4
C MIPaKTUYECKUM cozepkaHueM; 116
c(OpPMUPOBAHHOCTH MPEACTABICHUH O MpoIleccax u

HaGOnronenne u  olleHKa
pe3ynbraToB  paboOTBl  Ha
NPAKTUYCCKHUX 3aHITHIX

[TpoBepka pe3yJbTaToB
CaMOCTOSITENIbHOIN pabOThI

OLICHKAa  YpPOBHS  3HaHHI1
CTYIAEHTOB Ha KOHTPOJBHO-
YUCTHOM 3aHATHU

KOHTPOJIbHAsA
pazaeny

pabora 1O
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SABJICHUSIX, UIMEIOIINX BEPOSTHOCTHBIA XapakTep,
CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B peajIbHOM MUDE,
OCHOBHBIX ITOHATUSX 3JIEMEHTAPHON TEOPUU
BEPOSATHOCTEMN; YMEHUI HAXOUTh U OLICHUBATH
BEPOATHOCTH HACTYIJICHUS COOBITUI B MPOCTEUIIINX
MPaKTUYECKUX CUTYAIUSX U OCHOBHBIE
XapaKTEPUCTUKU CIIy4yalHbIX BesnunH; [17

BJIaJICHUE HABBIKAMH MCIIOJIb30BaHUS TOTOBBIX
KOMITBIOTEPHBIX IPOrpaMM MpH penieHuu 3aaad. [18

JIMYHOCTHBIE Pe3yJibTAThl 00yUYeHUs

— cOpMHUPOBAHHOCTH MPEICTABICHUA O MATEMATHKE
KaK YHHUBEPCAJIIbHOM SI3bIKE HAyKH, CPEJICTBE
MOJICJIMPOBAHUS ABJICHUM U MPOLECCOB, UIIEAX U
MeTodax MareMatuku; JI1

MNOHUMaHNE 3HAYUMOCTH MAaTEMaTUKH JJI1 HAy4HO-
TEXHUUYECKOTO Iporpecca, chopMHUpOBaHHOCTh
OTHOIIICHUS K MaTeMaTHKE KaK K 4acTH
o011eueIoBeueCcKoi KyIbTyphl Yepe3 3HAKOMCTBO C
HCTOPHUEN pa3BUTUS MAaTEMATHUKH, 3BOJIIOLUEN
MaTeMaTtuuyeckux uuaei; JI2

pa3BUTHE JOTUYECKOTO MBIILICHHUS,
MPOCTPAHCTBEHHOT'O BOOOPAKEHUS,
AITOPUTMHUYECKOMN KYJIbTYpPbl, KPUTUYHOCTH
MBILLUIEHUS Ha YPOBHE, HE0OX0IMMOM JUIsl OynyIen
npoecCHOHANBHOM NeTeNbHOCTH, IS
POJOHKEHUs 00pa3oBaHus U camooOpa3oBanus; JI3

OBJIa/ICHHE MaTeMaTUYECKUMHU 3HAHUSIMU U
YMEHUSMH, HEOOXOIUMBIMHU B TTIOBCEAHEBHOM KU3HU,
JUISl OCBOCHHSI CMEXKHBIX €CTECTBEHHO-HAYUHBIX
JTUCIHUTIIMH U JUCITUIUIHH MPOo(dheCcCHOHaTFHOTO
[IUKJIA, [ TIOJTy4eHHust 00pa3oBaHus B 00J1acTAX, HE
TpeOYIOMUX yriayOJeHHON MaTeMaTHYECKOM
moaAroToBku; JI4

TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO, B TOM
YHUCJIe CaMO00pa30BaHMIO, HA TIPOTSHKEHUH BCEH
’KU3HH; CO3HATEIbHOE OTHOIIEHHE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCIIOBUIO YCIIEITHOM
npodeccCHOHANBEHON U OOIIIECTBEHHON AESITETbHOCTH;
JI5

TOTOBHOCTb U CIOCOOHOCTH K CAMOCTOSTEITLHOM
TBOPYECKOU M OTBETCTBEHHOM JieATeIbHOCTH; JI6

TOTOBHOCTD K KOJJIEKTHBHOM padoTe,
COTPYAHUYECTBY CO CBEPCTHUKAMH B
00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOM, ydeOHO-
HCCIIEI0BATENBCKON, MPOEKTHOM U IPYTUX BUAAX
nestensHocTH; JI7

OTHOIIIEHUE K MPO(HECCHOHATBHON IeATeTbHOCTH KaK
BO3MOKHOCTH y4YacCTHs B PEIICHUH JIMYHBIX,
OOIIECTBEHHBIX, TOCYIaPCTBCHHBIX,
oO1eHaMoOHaIBHBIX TTpodsem. JI8
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MeTtanpeameTHblie pe3yJabTaTbl 00y4eHU st

e YMEHHUE CaMOCTOSATENIHO ONPEEIIATh LENH
JIeATETLHOCTH M COCTABIIATD IJIAHBI IESITEIbHOCTH;
CaMOCTOSTEJIBHO OCYILIECTBIISATh, KOHTPOJIUPOBATh U
KOPPEKTUPOBATh ACSITEIbHOCTD; UCIIOIb30BATh BCE
BO3MOYKHBIE PECYPCHI JUISl TOCTUKEHUS
MOCTaBJICHHBIX [EJICH U peann3aluy MIaHOB
JESITEIbHOCTH; BBIOUPATh yCIIEUIHbIE CTPATErHH B
pa3IUYHBIX cuTyanusx; M1

e yYMEHHE NPOAYKTUBHO OOIIATHCS U
B3aUMO/ICHCTBOBATH B IIPOLIECCE COBMECTHOM
JIEATEIbHOCTH, YUYUTHIBATh IO3ULIUN JPYTUX
YYaCTHHUKOB JICATEIBHOCTH, () (HEKTUBHO pa3periaTh
KOH(JIUKTBI, M2

e BIIQJICHUE HABBIKAMH IMO3HABATEIBHOM, Yy4eOHO-
MCCJIEI0BATENBCKON U MPOEKTHOM AESITENIbHOCTH,
HaBBIKAMH pa3pelIeHus MpoodieM; CriocOOHOCTh U
TOTOBHOCTb K CAMOCTOSITEJIbHOMY ITOMCKY METO/I0B
peuieHus MPakTUUECKUX 3a/1a4, IPUMEHEHUIO
pa3IMYHBIX METO/I0B MO3HaHMs; M3

e TOTOBHOCTH U CITOCOOHOCTH K CAMOCTOSITEIbHOM
MH(}OPMaILMOHHO-TIO3HABATENLHOM JIEATEIBHOCTH,
BKJIFOYAsi YMEHHE OPUEHTUPOBATHCS B PATUUHBIX
MCTOYHUKAX UH(OpMAIMU, KPUTHUECKU OIICHUBATh U
WHTEPIPETUPOBATH HH(POPMAITHIO, TOTYIAEMYIO U3
pa3IMYHBIX UCTOYHUKOB; M4

e BIIAQJICHUE S3BIKOBBIMU CPEACTBAMU: YMEHUE SICHO,
JIOTUYHO U TOYHO MU3JIaraTh CBOIO TOUKY 3PEHMUS,
WCIIOJIb30BaTh A/ICKBATHBIE SI3BIKOBBIE CpeCTBA; MS

e BJaJICHUE HaBBIKAMH MMO3HABATEIHHOU PeIIEKCHH KaK
OCO3HAHUs COBEPIIAEMBIX ACHCTBUN U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YNIbTATOB U
OCHOBaHUH, TPAHUIl CBOETO 3HAHUS U HE3HAHMUS,
HOBBIX [T03HABATENIbHBIX 337]a4 U CPEACTB AJI UX
IOCTHXKeHus1;, M6

e LEIEYCTPEMIIEHHOCTh B TOMCKAX U MPUHATHH
pelIeHui, COOOpa3uTENIPHOCTD U MHTYHIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABIICHUI;
CIOCOOHOCTH BOCITPUHUMATh KPACOTY U TAPMOHUIO
mupa. M7

3HaTh

— 3HAYE€HHME MATEeMAaTHUYECKOW HAYKH ISl pellleHus 3aad,
BO3HMKAIOIIUX B TEOPUU U MIPAKTUKE; IIUPOTY U B TO
K€ BpEMsI OTPaHUYEHHOCTh TPUMEHEHUS
MaTeMaTUYECKUX METOAO0B K aHAIM3Y U UCCIEAOBAHUIO
MIPOIIECCOB U SBJICHHH B MpUPO/Ie U o01IecTse; 31

— 3HAYEHHE MPAKTUKHU U BONPOCOB, BO3HUKAIOIIUX B
camoii MaTeMaTHKe aJisi GOPMUPOBAHUS U PA3BUTHS
MaTeMaTHU4eCKON HayKU; UCTOPUIO Pa3BUTHUS IOHSITUS
YHCJIa, CO3JJaHUs MAaTEMAaTHUYECKOT0 aHAJIN3a,

HaGnronenne u  oleHKa
pe3ynbratoB  paboThl  Ha
MPAKTUYCCKHUX 3aHITHIX

[TpoBepka pe3yIbTaTOB
CaMOCTOSITENIbHOM pa0OThI

OLICHKAa  YpPOBHS  3HaHH
CTYJIGHTOB Ha KOHTPOJIbHO-
YUCTHOM 3aHATHU

KOHTpOJIbHas ~ paboTa 1O
pazneny

HabGmiomenne u  olleHKa
pe3ynpTaToB  pabOThl  Ha
MPAKTUYECKUX 3aHATUSAX

IIpoBepxka pe3yIabTaTOB
CaMOCTOSITENIbHOM PabOThI

OILICHKa YPOBHHA 3HAHUH
CTYACHTOB Ha KOHTPOJIBHO-
YUYCTHOM 3aHATHU
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BO3HUKHOBEHHS U Pa3BUTHUSI TEOMETPUU; 32
YHUBEPCAIbHBIN XapakTep 3aKOHOB JIOTUKHU
MaTEeMaTUYECKUX PACCYKJICHUM, UX MPUMEHUMOCTb BO
BCEX 00JIaCTAX YEJIOBECYECKOM IeITEeIbHOCTH; 33
BEPOSITHOCTHBIN XapaKTEP Pa3IMYHBIX MIPOLIECCOB
OKpY>Karolero mupa; 34

OCHOBHBIE ITOHATHS, TEOPEMBI, (HOPMYJIBI; 00 OCHOBHBIX

INOHATHUAX MAaTEMATUYCCKOI'O aHaJIn3a U UX CBOﬁCTBaX;
35

YMmeThb

BBITOJIHATH apUPMETHIECKHUE ACUCTBUS HAJl YUCIAMH,
coueTasi yCTHbIE U TUCbMEHHbIE IIPUEMBI; HAXOIUTh
npUOIMKEHHbIE 3HAUEHUS BEJIMYUH U MOTPEIIHOCTH
BBIYHCIICHUM (a0COJIIOTHAS M OTHOCUTEIbHAs);
CpaBHHMBATh YUCIIOBbIE BhIpaskeHus; Y 1

BBIINOJIHATH peo0pa30BaHUsl BbIPAXKEHUMN, IPUMEHSS
U3BECTHBIE (POPMYJIbI, CBS3aHHBIE CO CBOMCTBAMHU
CTETIeHEH, TOrapu(MOB U TPUTOHOMETPHUUECKUX
byHkmii; Y2

CTPOUTH TPaPUKH U3YIEHHBIX (PYHKIHH,
WITIOCTPUPOBATH MO TpauKy CBOMCTBA SJIEMEHTAPHBIX
byHkmis; Y3

pelarh pauroHalbHble, UPPALIMOHAIIBHBIE,
MOKa3aTelbHble, JOTapuPMUUECKUE,
TPUTOHOMETPHUECKHUE YPABHEHUS, a TAKKe
AQHAJIOTMYHBIE HEPABEHCTBA U CUCTEMBI; Y4
IIPUMEHATH [TPOU3BOJIHYIO ISl IPOBEACHMUS
NpUOJIMKEHHBIX BBIYUCICHUH, pelaTh 3a/1a4u
MIPUKIIATHOTO XapaKTepa Ha HaX0KJeHHE HanOObILIEro
Y HAMMEHBIIIETO 3HaYeHUs; Y5

INPUMEHSTHh OCHOBHBIE TMIOHATHUS, TEOPEMBI, (POPMYIIBI;
Vo6

XapakTepu3oBaTh MoBe/leHNe (PyHKIIHA, UCTI0JIb30BaTh
MIOJIy4YEHHBIE 3HAHUS JUIsl ONUCAHMS U aHAIN3a
peanbHBIX 3aBUCUMOCTEN; Y7.

COCTaBJIAITh BEPOSATHOCTHBIE MOJAEIH TI0 YCIOBUIO
3a/1a4¥ U BBIYHUCIIEHUS BEPOSTHOCTU HACTYIUIEHHUS
COOBITHIA, B TOM YHCIIE C IPUMEHEHUEM (OpPMYIT
KOMOWHATOPUKH U OCHOBHBIX TEOPEM TEOPUH
BEpOSITHOCTEN; Y8

pelaTh INIAHUMETPUYECKUE U TIPOCTEUIITNE
CTepeOMeTpUYECKHE 3a/1a4i Ha HaXOKCHHE
TEOMETPUUYECKUX BEIMUYMH: JJINH, YTJIOB, IIJIOLIAAEH,
00beMOB reomeTpuueckux guryp; Y9

KOHTpOJIbHast ~ pabora 1o

pazzaeny

Haomronenue u OLICHKA
pe3yabTaToB  pabOThl  Ha
HpaKTI/I‘-IeCKI/IX 3aHATHUAX

IIpoBepka pe3yabTaToB
CaMOCTOSITEJIbHOM PabOoThI

OLICHKAa YPOBHA 3HaHUHI
CTYACHTOB Ha KOHTPOJIbHO-
YUCTHOM 3aHATHU

KOHTpONIbHast ~ pabora 1O

pasaciny
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JIMCT AKTYAJIN3ALIUHU
padoyeil mporpaMMbl M CHUTIIHHbI

PexBu3uTHI
Haumenosanune . 3aceaHus,
Ne IIynkT B npeapiymein IIyHKT ¢ BHECEHHBIMU
anemenTa OIIOII, YTBEPAUBLIETO
n/n penaxkuuu WU3MEHEHUSIMU
paszzena, IyHKTa BHECEHUE
U3MEHEHUN
Paspaborumkmn:
CIIK BITY npenomasarens BKK H.B.Tpummna

CIIK BITY mnpenomaBarens BKK

M.H.KoHnoBajioBa

PykoBoauTeib 00pa3oBaTe/ibHONH MPOrpaMMbl

Hupexkrop CIIK

A.B.O01ueHko

JKcnepT

BITY

(3aHMMaeMast TOIHKHOCTB) (Toamuce)

MII

(vHULMAIB, haMuITHs)
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