MUHHCTEPCTBO OGPA30BAHUMA KPACHOAPCKOI'O KPAA
KPAEBOE I'OCYIAPCTBEHHOE BIOJI’KETHOE
[TPO®ECCHUOHAJIbBHOE OBPA3OBATEJIbHOE YUPEXIEHUE
«HOPWJIBCKHMI TEXHUKYM ITPOMBIIIJIEHHBIX TEXHOJIOT Mi1

1 CEPBUCA»

YTBEPXJIAIO
3aMECTUTEND JIUPEKTOPA
10 HAY9HO-METOAMYECKON paboTe
HopuibCckoro TeXHHKyMa MpOMBIIILIEH-
HBIX TEXHOJIOTHIA U CEpBUCA

%ﬁg e 70, M. Hanerosa
«IO» LB ZOjr.

PABOYAS ITPOTPAMMA
OV .03 MATEMATUKA: AJIT'EBPA, HAYAJIA MATEMATHUYECKOI'O
AHAJIN3A, TEOMETPHA

15.01.20 Cnecapp o KOHTPOJIBHO-U3MEPUTEILHBIM TPUOOPAM U aBTOMATHKE

KoaudecrBo yacos: 301

CocraBurtennb: Hucrepenko Enena [IMutpueBHa,

KBTM(PUKAIIMOHHOMN KaTErOpUHU

MpenojaBaTesib  BbICIIEH

2019



Pabouass mporpamma pa3paboTaHa Ha OCHOBE MPHUMEPHON MPOTrpamMMbl
oOmreoOpazoBaTenbHON ydeOHON MUCIUIUIMHBI «Marematnka: anrebpa, Hadaia
MaTEeMaTU4eCKOro aHaIMu3a; reOMETPUS» TUTS npodeccnoHaTbHBIX
00pa3oBaTEeIbHBIX OpraHu3anuu, PEKOMEHJOBAHHOU denepabHBIM
TOCY/IapCTBEHHBIM  AaBTOHOMHBIM  yupexaeHueMm «denepaqbHblii HMHCTUTYT
pa3zButus oOpazoBaHus» (PI'AY «DPHPO») B kauecTBe MPUMEPHBIX MPOrpaMM
JUI pealln3allud OCHOBHOM Mpo(deccroHalbHOM 00pa30BaTENbHON MNPOTrpamMMbl
CIIO Ha 6a3e OCHOBHOTO O0IIET0 00pa30BaHUA C MOJYYEHHUEM CPEIHEro oOILIEero
oOpazoBanus. [Ipotokon Ne3 ot 21 wrons 2015r. (PerucrpanuoHHbli HOMED
petensun 384 ot 23 utons 2015r. DI'AY «DHPOy)

¢ Ilonoxenuem «O nopsnke pa3paboTKu U TpeOOBaHMI K COJAEPKAHUIO U
oopmiieHHI0 pabouux MporpaMm Y4eOHBIX AUCHUUIUIMH, HpodeccroHaIbHBIX
moayineil Ha ocHoBe DPI'OC, ®UPO B kpaeBOM rocylapCTBEHHOM OIOIKETHOM
npodeccuoHaNbHOM 00pa30oBaTeabHOM YupekIeHun «HOopuinbCckuii TEXHUKYM
MPOMBINIJICHHBIX TEXHOJIOTUNA M CEPBHCA», YTBEPKIACHHBIM MPUKA30M ITHUPEKTOpa

HopunbCkoro TeXHMKyMa DPOMBIIUIIEHHBIX TEXHOJOTMA W CEPBUCA  OT
21.12.2018r. Ne 01-11/297.

Opranmzauusi-pa3padoT4uKk: KPAEBOE T'OCYAAPCTBEHHOE
BIOJDKETHOE [TPO®ECCHUOHAJIBHOE OBPA3OBATEJIbBHOE
VUPEXJEHUE «HOPWJIBCKNII TEXHUKYM  ITPOMBIIIJIEHHBIX
TEXHOJIOT'U1 1 CEPBUCA»
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1.NACIIOPT PABOYEHM TPOI'PAMMbBI YUEBHOM
JANCHUIIJIMHBI «<MATEMATUKA»
1.1 Obs1acTh NpUMeHEeHHS NPOTPAMMBbI
[Iporpamma  y4yeOHOW  IUCUUIUIMHBI  SIBJISIETCS.  4YacTbl0  OCHOBHOM

npodeccruonansHOi 00pa3zoBaTeabHON mporpaMMbl B cooTBeTcTBHH ¢ PI'OC 10
npodeccuu:
15.01.20 Cnecapp 10 KOHTPOJIBHO-U3MEPUTETHLHBIM TPUOOPAM 1 aBTOMATHUKE

1.2 Mecro y4yeOHOH JUCHMILIMHBI B CTPYKTYpe OCHOBHOM
npogeccHOHAIbLHON 00pa3oBaTeJIbHOM NpoOrpamMMmbl: ydeOHas JUCITUILIMHA
«Marematuka» OTHOCUTCS K 00111€00pa30BaTeIbHOMY LIUKITY

1.3 Hean u 3agaum y4eOHOW JAUCUMILUVIMHBI- TPeOOBAHUA K
pe3yJibTaTaM OCBOEHUS IUCIHUIINHBI:

OO1ue 1enu n3yuyeHus: MaTEMaTHKU Pealn3yloTcs B YEThIPEX HAIPABICHUSX:

1) obuiee npeacraBiaeHue 00 UAESX U METOJAaX MaTEMaTHKU;

2) UHTEJUIEKTYaJIbHOE PA3BUTHUE;

3) oBnaseHne HEOOXOAMMBIMA KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;

4) BoCcIIUTaTEIbHOE BO3/ICICTBHUE.

CopepxaHue y4eOHOW JUCLUMIUIMHBI pPa3pabOTaHO B COOTBETCTBHH C
OCHOBHBIMHU COJIEP>KATEIbHBIMU JIMHUAMU O0Oy4YEHHUS MaTEMaTHKE:

— anzedpauueckasa JAUHUA, BKIIOYAIOMIASl CUCTEMATU3ALMIO CBEICHHHA O
YyuClax; M3YyYEeHUE HOBBIX M O0O0OOIIEHHE paHee HW3YYEHHBIX Olepanui
(BO3BElIEHUE B CTEIEHb, M3BJIICUEHHUE KOPHS, JIOrapu(PMUPOBAHHE, CHUHYC,
KOCHUHYC, TAHT€HC, KOTAaHT'€HC U OOpaTHbIE K HUM); U3yYEHUE HOBBIX BUIOB
YUCJIOBBIX BBIPAXKEHUUW U (POPMYJ; COBEPIICHCTBOBAHUE MPAKTUYECKUX
HAaBBIKOB U BBIYHCIINTEIBHOM KYJIBTYPBI, pacuIMpeHue "
COBEpIICHCTBOBAHUE alreOpandyeckoro ammapara, c(HOpMHUPOBAHHOTO B
OCHOBHOM WIKOJIE, U €ro INPUMEHEHHE K PEIICHUI0 MaTeMaTHYECKUX H
NPUKJIAJAHBIX 33]1a4;

— MeopemuKo-)yHKYUOHAIbHAA TUHUA, BKIIOYAIONIAs CHUCTEMAaTH3aLUI0 U
paciiMpeHre CBEACHHM O (PYHKLHAX, COBEPILIEHCTBOBaHHE TIpadUyecKux
YMEHUI; 3HAKOMCTBO C OCHOBHBIMH HJIEIMH U METOJAMHU MaTEMaTUYECKOTO
aHalin3a B 00beMe, MMO3BOJISIFOIIEM MCCIE0BAaTh 3€MEHTapHble (PYHKIUHU U
peliath npocTeiiine reoMeTpudeckue, GU3ndeckue U Jpyrue mpHuKiIaIHbie
3a/1aui;

—JIUHUA YPAGHEHUIl U HePAGeHCMmE, OCHOBAaHHAs HAa IOCTPOECHUU WU
UCCJIENOBAHUM  MaTeMaTUYECKUX  MOJENEH,  Iepecekaromascs ¢
anreOpanveckol U TeOPETUKO-(QDYHKIIMOHATLHOW JIMHUSAMU U BKJIIOYAIOIIAs
pa3BUTHE U COBEPILIEHCTBOBAHUE TEXHUKU anredpanvecKux
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npeoOpa3oBaHUi ISl PEIICHUS YPaBHEHHM, HEPABEHCTB U CHCTEM;
dbopMupoBaHHE CIIOCOOHOCTH CTPOUTH U HCCIAEAOBATH IPOCTEHIINE
MaTEMaTUYECKHE MOJEIW IpU PEUIeHUH NPUKIAAHBIX 3a4ad, 3aJad W3
CMEKHBIX M CIIEIUAIIbHBIX JUCIUILINH;

—ceomempuyeckasa JAUHUA, BKIIOYAIONIAs HArJsAIHbIE IPEICTABICHUS O
MPOCTPAHCTBEHHBIX (DUTypax W HM3y4eHHE WX CBOWMCTB, (OpMUpOBAHUE U
pa3BUTHE TPOCTPAHCTBEHHOTO  BOOOpaXEHWs, pa3BUTHE  CIOCOOOB
F€OMETPUYECKUX W3MEPEHUN, KOOPJAUHATHOTO M BEKTOPHOI'O METOAOB IS
pELIeHHs] MaTEMAaTUYECKUX U MPUKIIAIHBIX 33/1a4;

— cmoxacmuueckasa JAUHWUA, OCHOBAaHHAs Ha pa3BUTUU KOMOWHATOPHBIX
YMEHHM, pEACTaBICHUI 0 BEPOSTHOCTHO-CTATUCTUYECKUX
3aKOHOMEPHOCTSIX OKpy»Xkatoiiero mupa. Paznensl (TeMbl), BKIIOYEHHBIE B
CoJlep)KaHWe Y4yeOHOM JHMCUMIUIMHBI, SBISIOTCS OOMIMMHU Ui BCEX
npoduiield npodeccruoHanbHOr0 00pa3oBaHHs M TOpH  Bcex oObeMax
y4eOHOT0 BpEMEHH HE3aBHUCHUMO OT TOTO, SIBJSIETCS JIU ydyeOHas TUCUUILIIMHA
«Marematukay 6a30BOii WU TPODUITHEHOM.

PE3YJIBTATBI OCBOEHUS YYEBHOM JUCIUIIJINHBI

OcBoeHue cofepkaHusl y4eOHON TUCIMIUIMHBL «MaTeMaTuka» 00ecreynBaeT
JIOCTUKEHUE CTYJEHTAMHU CJICIYIOIIUX PE3YIbTATOB:

JUYHOCHHBIX:

— c(OpMUPOBAHHOCTh TPEACTABICHUA O MaTeMaTUKE KaK yHHBEPCAJIbHOM
S3BIKE HAYKH, CPEJCTBE MOJICIMPOBAHUS SBJICHUN U MPOIECCOB, UIEIX U METO/axX
MaTEeMaTHKH;

— TIOHUMaHUE€ 3HAYMMOCTH MAaTEMaTUKH [UJIi HAYYHO-TEXHUYECKOTO
nporpecca, CcHOPMUPOBAHHOCTh OTHOIICHUSI K MaTeMaTHKE Kak K 4YacTu
0O0lI1IeueIOBEYECKOM KYJIbTYphl 4Ye€pe3 3HAKOMCTBO C UCTOpUEH pa3BUTHUS
MaTEMAaTHKH, SBOJIIOIUEH MaTEeMaTUYECKUX UJICH;

— pa3BUTHUE JIOTMYECKOTO MBIIIJIECHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
QITOPUTMHUYECKON KYJIBTYPhl, KPUTUHYHOCTH MBIIIICHUS Ha YPOBHE, HEOOXOAMMOM
JUIs Oyayien mpogecCHoHaIbHON IeITeIbHOCTH, IS ITPOIOHKEHUS 00pa30BaHUs
¥ cCaM00Opa30BaHus;

— OBJIaJICHWE MATEMaTUYCCKUMHU 3HAHUSIMH W YMEHHUSIMH, HEOOXOIUMBIMU B
MOBCEIHEBHON  KW3HHW, JUISI OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX
JUCHMIUIMH W JUCHMIUIMH TPO(PECCUOHATBHOTO IMKJIA, JJId TMOJy4eHUs
oOpazoBaHus B 0O0JIACTSAX, HE TPEOYIOIIUX YriayOJIEHHOW MaTreMaTH4ecKon
MOJTOTOBKY;



— TOTOBHOCTH M CHOCOOHOCTh K OO0Opa3oBaHMIO, B TOM YHCTE
caM000pa30BaHUIO, Ha MPOTSHKEHHWU BCEH J>KM3HH; CO3HATEIBHOE OTHOIICHHE K
HENPEPHIBHOMY O00pa30BaHUIO KaK YCIOBHUIO YCIEUTHOW NpO(eCcCHOHATBPHOU U
OOIIECTBEHHOM ESITeIbHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSITEJIbHOM TBOpPYECKOW U
OTBETCTBEHHOM J1€ITEIbHOCTH;

— TOTOBHOCTh K KOJIJIEKTUBHOM paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMU B
o0pa3oBaTenpHOM,  OOIIECTBEHHO  TOJE3HOW,  yueOHO-HCCIIeI0BATEIbCKOH,
MPOEKTHOM U APYTUX BUAAX ACATEIHLHOCTH;

— OTHOIIEHHE K TNPOPECCHOHATBHON MJESTENIbHOCTH KaK BO3MOXKHOCTH
y4yacTUsi B PCIIEHUH  JIMYHBIX,  OOIIECTBEHHBIX,  T'OCYJapPCTBEHHBIX,
oOIIIeHAIIMOHATBHBIX MPOOJIEM;

MemanpeomenHulix:

— YMEHHUE CaMOCTOSITEIIbHO ONPENENsITh LU JEATEIbHOCTH U COCTABIATH
IUTAaHBl  ACSTENFHOCTH; CaMOCTOATEIBHO OCYIIECTBISATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JEATEIHHOCTh; HCIONb30BaTh BCE BO3MOXKHBIE PECYPCHI IS
JOCTMKEHHSI TIOCTAaBICHHBIX IIeJIed W pealn3allid IUIAaHOB JIEATEIHHOCTH;
BBIOHMpATh YCIEIIHbIE CTPATETUHN B PA3IMYHBIX CUTYAIIHSIX;

— YyMEHHE MPOAYKTHMBHO OOINATbCS M B3aMMOJAEWCTBOBATH B IIPOLIECCE
COBMECTHON  NI€ATENbHOCTH, YYMUTHIBATh MO3MLIMHU  JPYIHX  YYAaCTHHKOB
NEeSTEIbHOCTH, 3G (HEKTUBHO pa3peniaTb KOH(IUKTHI;

— BIIQJICHHE HaBbIKAMHU TO3HABATEIbHOM, Y4EOHO-UCCIEAOBATEIbCKON U
MPOEKTHOM JAESATENbHOCTH, HAaBBIKAMHU Ppa3pelIeHHs] MpoOJeM; CIOCOOHOCTh M
TOTOBHOCTH K CAMOCTOSITEIBHOMY MTOMCKY METO/IOB PEIICHUS TIPAKTUUECKUX 3a/a4,
MPUMEHEHHUIO Pa3IMYHbIX METOIOB MIO3HAHNS;

— TOTOBHOCTh W CIIOCOOHOCTH K CaMOCTOSITENIbHOW WH(OpMAIMOHHO-
N03HABATEJIbHOM JESTebHOCTH, BKIIIOYasi YMEHUE OPUEHTUPOBATHCS B PA3IMUHBIX
UCTOYHUKAX MH(POpPMAlMM, KPUTHUYECKH OLCHHBaTh M HHTEPIPETHUPOBATH
uH(pOpMaIMIO, TOTYYaEeMYIO U3 Pa3IMYHbIX HCTOUHUKOB;

— BIJIAJICHUE S3BIKOBBIMH CPEACTBAMH: YMEHHE SICHO, JIOTHYHO M TOYHO
U3JaraTth CBOIO TOUKY 3PEHUS, UCTIOIB30BaTh a/ICKBAaTHBIE SI3bIKOBBIC CPEJICTBA;

— BJaJICHUE HaBBIKAMHU TIO3HABATENbHON peeKCHH KaK OCO3HAHHS
COBEpIIAEMbIX JEHCTBUII M MBICIUTENBHBIX MPOLECCOB, HUX pE3ylbTaTOB MU
OCHOBaHUI1, IPaHUI] CBOETO 3HAHUS W HE3HAHUS, HOBBIX MO3HABATENbHBIX 337a4 U
CPEICTB AJISl X JOCTUKECHHUS,

—  LENEYCTPEMJICHHOCTh B  TOUCKaXx U  NOPUHATHUA  pPELIEHH,
CO00pa3UTEIHLHOCTh U UHTYHUIIUS, PA3BUTOCTh MMPOCTPAHCTBEHHBIX MPEICTABICHU;
CIIOCOOHOCTH BOCIIPHHUMATDH KPACOTY M TAPMOHUIO MUPA;



npeomMemHulX:

— c(hOPMHUPOBAHHOCTh TPEJICTABICHUNA O MAaTEMAaTHKE KaK 4YacCTH MHPOBOM
KyJIbTYphl M MECT€ MATeMAaTHKd B COBPEMEHHOW IMBWJIM3AIMH, CIIOCO0ax
OMMCAHUSA SIBJIEHUW PEATbHOIO MUPA HA MATEMATUYECKOM SI3BIKE;

— c(OpMUPOBAHHOCTh MPEACTABICHUA O MaTEMaTHYECKUX TOHATUIX Kak
BAKHEMIINX MAaTEMAaTUYECKUX MOJIEINSAX, MO3BOJSIONIMX OIUCHIBATh M H3y4aTh
pa3Hbl€ TPOLECCHl M SBICHUS; MOHUMAHHUE BO3MOXKHOCTH AKCHOMATHYECKOIO
ITOCTPOCHHSI MATEMATUYECKUX TEOPHIA;

— BJIQJICHHE METOJAMH JI0KA3aTEJIbCTB U AJITOPUTMOB PEIICHUS, YMEHHUE UX
MIPUMEHATH, TPOBOAUTH JT0KA3aTEIbHBIE PACCYKACHHUS B XOA€ PEUICHHUS 3a/1a4;

— BJAQJCHHE CTaHJAPTHBIMUA T[PHEMAMH PELICHHUS PAUUOHAIBHBIX U
UppalMOHAIbHbIX, TOKAa3aTEIbHbIX, CTEIEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHUN
Y HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE I'OTOBBIX KOMIBIOTEPHBIX IIPOTPAMM, B
TOM YHCJE JUIS MOUCKA MYTH PELICHUS WM WUIIOCTPAUMU PELICHUS YPaBHEHUU U
HEPABEHCTB;

—  c(hopMHpPOBAHHOCTH  MPEACTABICHUNH 00  OCHOBHBIX  MOHSTHUSX
MAaTEMATHYECKOTO aHalln3a U UX CBOMCTBAaX, BIAJICHUE YMEHUEM XapaKTEPU30BATh
noBeJicHre (YHKIUN, KCIOJIb30BAaHUE TOJYYEHHBIX 3HAHUW MJIS OMHCAHUA U
aHaJIN3a PeaAJIbHBIX 3aBUCUMOCTEN;

— BJIAJICHUE OCHOBHBIMHU IIOHATUAMU O IUIOCKMX M IPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYypaxX, UX OCHOBHBIX CBOMCTBAxX; CPOPMUPOBAHHOCTH YMEHUS
pacrio3HaBaTh reOMETpUYECKHE (PUTYphl Ha 4YEpTEkKax, MOJCIAX U B pPeajbHOM
MUpE; MPUMEHEHUE U3YUYEHHBIX CBOMCTB reomeTpudeckux ¢uryp u Gopmyn s
pEIICHUSI TEOMETPUYECKUX 3aJ1a4 U 3a]1a4 C MPAKTUYECKUM COAEPKAHUEM;

— c(OpPMUPOBAHHOCTH TMPEJCTABICHUI O Mpolieccax U SBICHUAX, UMEIOIINUX
BEPOSITHOCTHBIA XapaKTEp, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATIbHOM MHpE,
OCHOBHBIX ITOHATHUSAX JJIEMEHTAPHOM TEOPUM BEPOATHOCTEW; YMEHUM HAXOIUTh U
OIICHMBATh BEPOSTHOCTH HACTYIUJICHUS COOBITUNA B TPOCTEHIINX MPAKTHUYECKUX
CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKU CIyYalHbBIX BEJIMUYUH;

— BJIQJICHUE HABBIKAMU MCIIOJIB30BAHUSI TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM
MIpY PEILICHUY 3a]a4.

B pesynabrate u3ydyeHus y4dyeOHOW mporpaMmbl OOyYarOUIUICS HOJIKEH
3HATH/yMeThb.!
Auaredpa
®BLINIOJIHATE apU(METHUYECKHE ICHCTBHUS HaJ YHCIAMU, COYETas YCTHbIE U
NMCbMEHHBIE IPUEMBIL;
®HAXOUTh MPUOIMKEHHBIC 3HAUCHUS BEJIWYMH M TOTPEIIHOCTEH BBIYMCIICHUIM
(a0COMIOTHOM U OTHOCUTENILHOM );
®CpaBHMBATh YHUCIIOBBIE BHIPAKEHUS;



®HAXOUTh OUIMOKH B MPe0oOpa30BaHUIX U BHIUYUCICHUSX;
®BLIUKCIISITH U CPABHUBATh KOPHU, BBITIOJIHATHh MPUKUIKU 3HAUCHUS KOPHS;
e1peoOpa3oBaTh YUCIOBBIE U OYKBEHHBIE BBIPAXKEHUS, COIEPKAIINE PATUKAIIBI;
®BBINOIHATE pacyeThl MO (opMysiaM, COJEpKaIIUM pPaJUKaibl, OCYIIECTBIISS
HEOOXOJMMbIE TIOJICTAHOBKH M MPEOOPa30BaHMUS;
epeniaTh UppaluOHAIbHBIE YPABHEHUS;
®3aNMChIBaTh KOPEHb N-i CTENEHU B BUJE CTENEHU C APOOHBIM MOKA3aTENIEM H
Hao00OpOT;
®BBIUHCIISTh CTENEHU C PALlMOHAIIBHBIM [T0KA3aTEIIEM;
® BBITOJIHATH IPUKUIKN 3HAYECHUS CTEIIEHH, CPAaBHEHUE CTEIICHEH;
e11peo0Opa3oBaTh YHCIOBbIE U OYyKBEHHBIC BBIPAXKECHHS, COJEPIKAIUE CTEICHH,
IIPUMEHSISI CBOMCTBA;
OCHOBBI TPUTOHOMETPHUH
®11300pakaTh YIJIbl BPALIEHUS HA OKPYKHOCTH, COOTHOCUTD BEJIMUUHBI yIIa;
®[IPUMEHATh OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA I BBIYUCICHUS
3HAYEHUU TPUTOHOMETPUUYECKUX (DYHKIIMI MO OJHON U3 HUX;
®[IDUMEHATh  OCHOBHbIE  (OpPMYJIBI  TPUTOHOMETPUUM TIPU  BBIYMCICHUHU
TPUTOHOMETPUYECKOTO BBIPAKEHUS U €r0 YIPOLICHUS;
®IIPUMEHATH  OOLIME  METOAbl  PEIICHUs  YpaBHEHUH MpU  pElICHUU
TPUTOHOMETPUYECKUX YPABHEHUM;
®0OTMEYaTh Ha KPYre pelIeHus MPOCTENIINX TPUTOHOMETPUUYECKUX HEPABEHCTB;
®IPUMEHSTh MOHITUS OOPATHBIX TPUTOHOMETPUYECKUX (DYHKIUU MPU PEIICHUU
YPaBHEHH;
DOyHKUMH U TPaPUKH
®yMETb ONPEIEIATH 110 (popMyJie MPOCTEHUIINE 3aBUCUMOCTH, BUbI I'Pa(UKOB;
®BbIpaXKaTh OJIHY MIEPEMEHHYIO YEPE3 APYTYIO;
®HAXOJUTh 00JIACTh ONpeIeNICHUs U 00JaCTh 3HaUeHUN (DYHKIUU;
®CTPOUTH M YUTATh TPa)UKU PA3TUUHBIX (PYHKITUH;
eyiccieIoBaTh (DYHKITUH;
®COCTaBJISITh BUJIbI (PYHKIMI TIO TaHHOMY YCJIOBHIO;
epeniaTh 337a4l Ha SKCTPEMYMBI;
® BBLITIOJTHATH MPe0Opa3oBaHus rpadukoB (yHKINU;
® BLIYUCIIATH 3HaUeHUE (YHKIIUU 110 3HAYEHUIO apTYMEHTA;
®CTPOUTH TpaUKU TPUTOHOMETPUUECKHUX, MOKA3aTEIbHBIX, JOrapupMHUUECKHX
(GYHKIIMN ¥ BBITIOJHATH UX TPEOOpa30BaHUs;
®IIPUMEHATH CBOWMCTBA (DYHKITUU ISl CPAaBHEHUS 3HAYEHUN TPUTOHOMETPUUYECKHUX
byHKIINAN
Hauaja MaTeMaTH4eCcKOro aHajan3a
epeniaTh 3aJa4ud Ha NpUMEHeHHe (OPMYJIbl CyMMBbl OECKOHEYHO YOBbIBarOIIEH
reOMETPUYECKON MTPOrPECCHH;
®[IPUMEHSATH NpaBuia aAuddepeHuupoBanus 1 quddepeHnnpoBanus QyHKIIMA;



epemaTh 3aJadyM Ha CBS3b MEPBOOOPA3HOW U €€ MPOW3BOJTHOMN; BBIYHCIIATH
MepBOOOPa3HYIO JUIsl TaHHOW (DYHKIIHH,
epemaTh 3a/ayd Ha MPUMEHEHWE WHTETpayia Il BBIYUCICHHS (U3MICCKUX
BEJIMYMH U IJIOIIAJICH;
®COCTaBJISITh YPAaBHEHUS KacaTeIbHOUN B 00IIEM BU/IE;
®IIPOBOJUTH C TIOMOIIBIO TPOW3BOAHOW HCCIEAOBaHUSA (QYHKIIUU, 3aJaHHOU
dbopmyoit;
®yCTaHABJIMBAThH CBSI3U CBOMCTB (DYHKITMH M MIPOU3BOIHOM 1O WX TpaduKam;
®[IPUMEHATHh TOHSTHE  MPOU3BOJHON [IJIi PEIICHHS 3a/lad Ha HaXO0XKIICHUE
HauOOJBIIEr0, HAMMEHBIIETO 3HAUCHUS U HA HAXOXKJEHUE IKCTPEMYyMa;
YpaBHeHUs U HEPABEHCTBA
eperiaTh pallMoOHaIbHBIC, HPPANMOHATBLHBIC, YPABHEHUS U CUCTEMBI,
epemaTh  IOKa3aTelbHBIC,  JIOTAQpU(PMUYECKHE  YpPAaBHECHUS,  CHUCTEMBI,
HEPaBEHCTBA;
®ICTIOJIb30BATh CBOMCTBA U rpaduKu PYHKITUH IJIs1 PEIICHUs YpaBHEHUI;
epelniaTh ypaBHEHHs C TPUMEHEHHEM BceX TNpUEMOB (Pa3lIOKEHHUS Ha
MHOXUTEIIA, BBEJCHHUS HOBBIX HEU3BECTHBIX, TOJICTAHOBKH, TIPadUIECKOTO
METO/1a);
eperiaTh CUCTEMbI YPaBHEHUH C IPUMEHEHHEM Pa3JIMYHBIX CITOCOOO0B;
epeliaTh HEPABEHCTBA U CHCTEMbl HEPABEHCTB C NPUMEHEHHEM pPa3INYHbIX
CIT0cO0OB;
®[IPUMEHSATh MaTEeMAaTUUECKUE METObI JJI PEIICHUs COACpKATENbHBIX 3a7a4 U3
pa3sIMYHBIX 00JIaCTEH HAYKU M TIPAKTHKH.
KoMmOuHaTOpHKA, CTATUCTHKA U TEOPHsI BEPOSITHOCTEl
® TIPUMEHSTH MTpaBUjIa KOMOMHATOPUKH MPH PEIICHUA KOMOWHATOPHBIX 3a/1a4;
e pemiath KOMOWHATOpHBIC 3aJayd  METOJOM Iepebopa H MO MPaBUILy
YMHO>KEHUS,
® MpUMEHATH (OPMYJBl I BBIYUCICHUS Pa3MEIICHUN, TEPEeCTaHOBOK H
COYETaHUM TP PEIICHUU 3a/1a4;
e mpuMeHATh popmyny OmHOMa HeroTOHA M TpeyronbHuK [lackans;
® pemiath NPAKTHYECKUE 3a/adyd C HCIOJb30BAaHUEM TIOHSITHM U TIPABUII
KOMOWHATOPUKHU
® penrath 3a7a44 Ha BEIYMCIICHUE BEPOSTHOCTEH COOBITHIA;
® pemrath MPAKTHYSCKUE 3a7aud Ha 0O0pabOTKY YHCIIOBBIX JAHHBIX, BEIYHMCIIATH
UX XapaKTePUCTUKH

I'eomerpus
¢ DaACIlO3HABAThb Ha 4YCPTCIKAX M MOJCIAX PA3JIMIHBIX CJIYydaCB B3dMMHOIO
PAaCIIOJIOKCHUA IIPAMBIX U HHOCKOCTGI;'I, APTrYMCHTHUPOBATH CBOU CYKICHUS,;
® BbIIIOJHATb IIOCTPOCHUSA YITIOB MCKAY MNPSAMBIMU, HpHMOfI U IIJIIOCKOCTBIO,
MCKAY INNIOCKOCTAMM 11O OIIMCAHUIO U PACIIO3HABATh HMX HA MOJCIIAX;



® TPUMEHSTH MPU3HAKKM U CBOMCTBA PACIOJIOKEHUS MPSIMBIX U MIOCKOCTEH
MIpU pPENICHUU 3a/1ay;

e u300paxaTh Ha PUCYHKAX U KOHCTPYUPOBATh HA MOJENSAX MEPIEHIUKYIISIPOB
Y HaKJIOHHBIX K IJIOCKOCTH, MPSMBIX, MAPAJICIBbHBIX TNIOCKOCTEN, YTIIOB MEXIY
PSMOM Y TIJIOCKOCTHIO M1 000CHOBATh MOCTPOCHUS,;

e pelarh 3aJa4yd Ha BBIYMCICHUE T'€OMETPUYECKUX BEJIMYMH; OMHUCHIBATH
paccTOsHUSL OT TOYKHA JO IUIOCKOCTH, OT NPSIMOM 10 IJIOCKOCTH, MEXKIY
IJIOCKOCTAMH, MEXKY CKPEIIMBAIOMIMMUCS MPSIMBIMU, MEXKY MPOU3BOJIHHBIMU
¢urypamu B IpoCTPAHCTBE;

e u300paxaTh Ha YEPTEKAX U MOJEISIX PACCTOSHUS U OOOCHOBBIBATH CBOUX
CYX/ICHUI;

® OIPEIECIATh U BBIYUCIISITH PACCTOSIHUS B IIPOCTPAHCTBE;

IPUMEHSTH (POPMYJIBI U TEOPEMBI IUTAHUMETPHUH JJIS PEIICHUS 3a]1a4;
CTPOUTH 1O 33JJaHHBIM KOOPJMHATAM TOYKH U TJIOCKOCTH;

HaxXOJUTh KOOPJAUHATHI TOYEK;

HaXOJINTh YPaBHEHUS OKPY>KHOCTH, Chephl, INIOCKOCTH;

BBIYUCIISITh PACCTOSIHUE MEXAY TOUKAMU;

® TPUMEHSTh TCOPETUUECKUN MaTepual MpU PElICHUH 3a7ad Ha JEUCTBUS C
BEKTOpPaMH, KOOPAUHATHBIN METO/T;

® [IPUMEHATH BEKTOPA JJIsl BBIUUCIICHUS BEJIUYUH YIJI0B U PACCTOSHUIM;

® OIKCHIBATh M XApPAKTEPU30BATh PA3JIUYHBIC BHJBl MHOTOTPAHHHUKOB,;

MEPEUYUCIIATh UX AJIEMEHTHI U CBOMCTBA;

¢ u300paxaTh MHOTOTPAHHUKH U BBITIOJHITH MOCTPOCHUSI HA U300pKECHUSAX U

MOJICIIAX;

® BBLIUKUCIATH JIMHEHMHBIE HJIEMEHTHI M yIVIbL B  MPOCTPAHCTBEHHBIX

KOH(UTYpalHsIX, apTyMEHTHPOBATH CBOM CYK/ICHHS;

e u300paxaTh CEUCHHUs], pa3BEPTKH MHOTOIPAHHUKOB;

® BBIYUCIIATH IJIONIAAN TOBEPXHOCTEH;

® CTPOUTH NPOCTEHIIME cedeHus KyOa, MpPU3MbI, MUPAMUJIbI; MPUMEHSITh

(baKThl ¥ CBEJICHUS U3 TJIAHUMETPHH,

® [IPUMEHATh CBONCTBA CUMMETPUU MpPH PEIICHUU 3aj]lady; HCIOJb30BaTh

NPUOOPETEHHBIC 3HAHUS JJII UCCIICIOBAHUS M MOJCIMPOBAHUS HECIOXKHBIX

3aj1ad4;

e u300paxkaTb OCHOBHBIC MHOTOTPAHHUKHA U BBHINOJHATH PUCYHKU IO

YCJIOBUSIM 3a]1a4;

e u300paxaTh Teja BpaIlleHUs, UX Pa3BEPTKU, CCUCHHS;

e peliaTh 3aJ]aud Ha MOCTPOEHUE CEUYEHUM, BBIYMCICHHUE JJIMH, PACCTOSHUMH,

YIJIOB, IUIOLIAJCH;

® TIPOBOJMTH JOKA3aTEIbHBIC PACCYKICHUSI MIPU PEIICHUH 3a]1a4;

® TIPUMEHSTH CBOMCTBA CUMMETPUU TIPU PEIICHUU 3aJlad Ha Tejia BpallleHUs,

KOMOMHAIIMIO TEJI;
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® 1300pa)kaTh OCHOBHBIE KPYIJIbIE T€JA U BBIIOJHATh PUCYHKH IO YCJIOBHIO
3a/1a4y;

® pemiath 33Ja4d Ha BBIYUCIICHUE IJIOMIAACH MIIOCKUX GUTYpP C TPUMEHEHUEM
COOTBETCTBYIOIIUX POPMYI U (PAKTOB U3 IJIAHUMETPUH;

e pemarhb 3a/1auu Ha BBIYKCIICHUE I OIEN (&7 IIOBEPXHOCTHU
IIPOCTPAHCTBEHHBIX TE;

1.4 KoJiu4ecTBO YaCOB HA OCBOEHME nmporpamMmmbI yqeﬁHoﬁ ANCIHUIIJINHBI

MaxkcumanbHas yaeOHas Harpy3ka — 435
O0s13aTenbHas aynuTopHas yuebHas Harpyska — 301
CamocrosTenpHas paboTa oOyuatomerocs - 134

oOs3aTenbHas yueOHas Harpy3ka oOyudatomerocs 301 yac:

| kypc - 131 yaca,
Il xypc — 170 gacos.
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2 CTPYKTYPA U COAEPKAHUE YYEFHOU JUCIUTLIMHBI

2.1 O0béM yueOHOM TMCUMIIMHBI U BUABI Y4e0HO#l padoThI

Buj yueOHoii padoTnl

Oovem uacoe

MaxkcuMasibHasi yyeOHasi HArpy3Ka (Bcero) 435
OQo0s13aTeIbHAN aYyAUTOPHAA y4eOHAsl HAarpy3Ka (Bcero) 301
B TOM YHCJIE:

nabopaTopHbIE pabOTHI

MPAKTUYECKHE 3aHATHUS

| xypc -
9
KOHTPOJIbHBIE PaOOTHI 19
Il kypc-
10

KypcoBasi paboTa (IpoeKT) (eciu npedycmompeno) -
CamocrosiTesibHasi paboTa o0y4yariuerocs (Bcero) 134
B TOM YHCJIE:
Ilpopabomrka  koncnexma nekyuu. Paboma ¢  yuebHwim 26
mamepuanom. Omeemul Ha KOHMPOJIbHBIE BONPOCDHL.
Pewenue 3aoau. 46
llooecomoska memamuueckux coooweHutl 29
lloocomoska memamuueckux peghepamos 6
Buinonnenue unousuoyanvroix 3a0anuti 14
PaGoTa ¢ 1onosHUTENBHOM TUTEPATY POt 13

Jlughghepenyuposannwiit 3auém (1, 111- cemecmpot)

Hpomeafcymouuaﬂ ammecmauus 6 ¢0pM€ IK3AMeHna
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2.2.KajsengapHo TeMaTHuyecKkoe IJIAHMPOBAHNE U coJepxaHue ydyeOHoi qucuumiannubl «OYJ1.03 MaremaTtuka» | kypc

HaumenoBanue Coaep:xxanue yueOHOro Mmarepuajia, NpaKkTHYecKne padoTsl, Oo0bem yacoB YposeHb
pa3aesioB H TeM CaMOCTOSAITe/IbHAs pa0d0Ta 00y4aKIIMXCH YCBOCHHUSA
llosmopenue [ToBTOpEHUE MaTepuaa
2 2
BBenenne MaremaTtuka B Hayke, TEXHUKE, SKOHOMHUKE, MH(POPMAIIMOHHBIX 1
TEXHOJIOTUAX W MNPAKTUYECKOW nesTenbHOCTH. Llenmm m 3apmaum 1
W3YyYEHUs MaTEeMaTHKHU MPYU OCBOSHUH MPOQeCcCHit
Pa3znes 1. OCHOBBI TPHTOHOMETPHUH 12
Tema 1.1. Panpnannas mepa yrna. Bpamarensnoe nBuxenue. Cunyc,
OcHOBHBIC OHATUA | KOCUHYC, TAHT€HC U KOTAHI'E€HC YuCia 1
TPUTOHOMETPHH
Tema 1.2. ®opmyiibl ciiokeHuss. POpMyIibl TPUBEIACHUS 1
OcHoBHBIC ®opMyiibl yaBoeHuss. @opMyIIbl IOJIOBUHHOTO yIia
TPUTOHOMETPHYECKHE 1 9
TOK1eCTBA
Tema 1.3. [IpeoOpa3zoBaHre CyMMbl TPUTOHOMETPUYECKUX (PYHKIUH B 2
IIpeoGpa3zoBanue MIPOU3BEJICHUE U MMPOU3BEICHUS B CYMMY
NPOCTEeHIINX BolpakeHre TPUrOHOMETPUYECKUX (PYHKIUI Yepe3 TAHTE€HC 1
TPUTOHOMETPUYECKHX | OJOBUHHOTO apryMeHTa
BBIpPaKeHU I KonrposabHasi padora Nel 1
Ilpakmuueckue 3anamusn:
— PamaHHBbIil METO U3MEPEHNS YTIIOB BPALICHUS U CBS3b C
IpagyCHON MEpPOU. 5

— OcHOBHBIC TPUTOHOMCTPHUUICCKUC TOKACCTBA.

— OOopMyIIBI CIOKEHUS.
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— @opMyIibl yIBOCHHUS.

— [IpeoOpa3zoBanue CyMMbl TPUTOHOMETPUYECKUX (PYHKIIUN B

POU3BE/IEHUE, MPEOOPA30BAHKE TPOU3BEICHUS
TPUTOHOMETPUUYECKUX (PYHKIIHHI B CyMMY.

Camocmoamenvhnasn padoma o0yuaOuuxcs:

Ilpopabomxa xoncnekma nexyuii. Paboma c yueonvim
mamepuanom. Omeenul Ha KOHMPOJIbHbIE BONPOCHL.

Pewenue 3adau.

1loo6op u npopabomra 0ONOJHUMENLHOU TUMepamypbl.

Iloocomosums coobwenue: « Pazeumue mpueconomempuuy,
«Tpueonomempuuecxkue Qhynxyuuy»

Buinonnenue unousuodyanvrolx 3a0anuii

RN (RN e N

Paznen 2. ®yHkuuu

Tema 2.1.
DYyHKUUH, UX
CBOMCTBA U rpaguKku

Oyukiuu. O61acTh onpeeseH!s] 1 MHOKECTBO 3HAUCHU;
rpaduk GyHKIMH, TOCTpoeHUE rpaduroB HyHKINN, 3aIaHHBIX
Pa3IMYHBIMH CTIOCOOAMH

CaoiicTBa (PyHKIIUU: MOHOTOHHOCTb, YETHOCTh, HEUYETHOCTb,
OTPAaHUYEHHOCTh, NEPUOJUYHOCTD

[IpomexyTkH BO3pacTaHus U yObIBaHUS, HAMOOJIbIIEE U
HAaMMEHbIIIEE 3HAYEHUSI, TOUKH SKCTPEMyMa

['paduueckas uaTepnperanus. [Ipumepsb! GyHKIIHMOHATBHBIX
3aBHCHMOCTEHN B pEAIbHBIX MPOIIECCAX U SIBICHUSIX

Apudmernueckue orneparuu Hag GyHKiuaMu. CrioxHas GyHKINS

(xomnoszunus). Ilonsmue o nenpepwvlgHocmu QyHKyui

Oo6patHbie hyHKIMU. Obacmeb onpedeneHus U MHOHMCECHE0
3HaueHutl oopamuou hyuxkyuu. I pagux oopamuoil hynkyuu
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Tema 2.2.
Tpuronomerpuuyeckue

bynkunmn

Omnpenenenus QyHKIMM, UX CBONCTBA U TpadUKy.
[IpeoOpazoBanus rpadukos. [lapamiensHblil mepeHOC, CUMMETPUS
OTHOCHUTEJIBHO OCEH KOOPJMHAT U CUMMETPHS OTHOCUTEIHHO
Hayayia KOOPJAUHAT, CHMMETPHSI OTHOCUTENBHO MPSIMOU Y = X,
pacTsHKEHUE U CKaTHE BIOJIb OCEM KOOPAUHAT

KontpoabHasi pabora Ne2

Ilpakmuueckue 3anamusn:
— [Ipumepsl 3aBUCHMOCTEN MEXKAY IEPEMEHHBIMU B PEATIbHBIX

npoueccax U3 CMeXHbIX JUCHUIUIMH. OnpezeneHue
dbynkuuii. [Toctpoenue u urenue rpadukoB QyHKITUH.

— HUccnenoBanue pyHKIUU.

— CBolicTBa JINHENHOM, KBAIPATUYHOW, KYCOYHO-JIMHENHON U
IpoOHO-MHeHON GyHKIMNA. HenpepbiBHBIE U
nepuoanyYeckue QyHKIUU.

— CgoiicTBa u rpaduKu CHHYCa, KOCUHYCa, TAHTEHCA U
KOTaHTeHCa.

— Oo6parsble pyHkuMH U ux rpadpuxu. OOpaTHbIe
Tpuronometpuueckue Gpynkiuu. [IpeodpazoBanus rpaduka
dbynkuuu. ['apmonnyeckue konedbanus. [Ipuxmanupie
3a/1au.

Camocmoamenvhana padoma oodyuaOwguxca:

IIpopabomka xoncnekma nexyuii. Paboma c yuebnvim
mamepuanom. Omeemul Ha KOHMPOJIbHBIE BONPOCHL.

Pewenue 3aoau.

Ilooecomosums coobwenue: « Pazeumue nonsamus (pyHxyuuy

N W B+~ |00

15




Buinonnenue unousuoyanvuwix 3a0anutl

Paznen 3.

TpuronoMmerpnyecKkue ypaBHeHUsl 1 HEPABEHCTBA

12

Tema 3.1
Tpuronomerpuyeckue

YPABHEHHUS U
HepaBeHCTBA

OOpatHbIe TPUTOHOMETPUYECKUE (DYHKIIMH. APKCHHYC,
aApPKKOCHHYC, apKTaHT€HC

[IpocTenmme TPUroHOMETPUIECKNE YPABHEHUS

[Ipocreiinine TPUrOHOMETPUYECKHE HEPABEHCTBA

Konrpoabnas padora Ne3

RN e

Ilpakmuueckue 3anamus:
— OOpatHble TPUTOHOMETPUUECKHE (PYHKIIUU: apKCUHYC,
apKKOCUHYC, apKTaHT€HC
— IIpocrelinive TPUrOHOMETPUUECKHUE YPABHEHUS U
HEpPaBEHCTBA
— Penienne TpUroHOMeTpUYECKUX YPaBHEHUN U CUCTEM

Camocmoamenvhana padoma ooyuaOwguxca:

Ilpopabomxa xoncnekma nexyui. Paboma c yueonvim
mamepuanom. Omeemsi Ha KOHMPOIbHbIE BONPOCHL.

Pewenue 3aoau.

Iloo6op u npopabomra 0ONOIHUMENLHOU TUMEPanmypbl.

Buinonnenue unousuoyanbuuix 3a0anutl

NI, W N |00

Pazoen 4. ' eomempusn

Tema 4.1
IIpsimble u
IUIOCKOCTH B
MPOCTPAHCTBE

CopepxaHue y4e0HOro MaTepuaJia

B3anMHOe pacnoio)keHue JBYX MPAMBIX B IPOCTPAHCTBE

[TapaiutennbHOCTH MPSIMOM U TWIOCKOCTH. [TapamienbHOCTh
IIJIOCKOCTEN

KontpoabHas padora Ne 4

IlepneHAUKyJISIPHOCTD NPSIMOM U INIOCKOCTHU

Rl N
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[lepnenanKysip ¥ HAaKJIOHHAs

YTIIbl MEXTY IPSIMOU M TIOCKOCTBIO. JIBYTpaHHBIN yroJ

Vil MexIy III0CKOCTAMU. [lepneHauKyIsIpHOCTb IBYX
IJIOCKOCTEN

I'eomeTprueckue npeoOpazoBaHus NPOCTPAHCTBA: NapaUICIbHBIN
NEPEHOC, CHMMETPUSI OTHOCUTEIBHO MIOCKOCTH

[TapamenbHOE POEKTUPOBaHUE. [110Uadb 0Opmo2oHaIbHOU
npoexkyuu. I300paskeHne NpocTpaHCTBEHHBIX PUTYD

KontpouabHasi padora Ne 5§

Hpaxmuuecxue 3anamusn.
— HpI/ISHaKI/I B3aMMHOI'O PACIIOJIOKCHHUA IIPAMBIX.

— YroJ MeXAy NpsiMbIMHU. B3anMHOE pacronokKEeHUe MPSIMbIX
Y IUIOCKOCTEHN.

— [lepienaANKyYISp U HAKJIIOHHAS K TIJIOCKOCTH.

— YT0JI MEXAY NPSIMOM U TUIOCKOCTBIO.

— Teopembl 0 B3aUMHOM pacIoaoKEHUH NPSIMOU U
IJIOCKOCTH.

— Teopema o Tpex nepneHanKyIsapax.

— [Ipu3Haku u CBOMCTBA MapaJuIeIbHbIX U
MEePIEHAUKYJISIPHBIX MIOCKOCTEM.

— PaccrostHue OT TOYKM 710 THIOCKOCTH, OT MIPSMOU J10
IJIOCKOCTH, PACCTOSIHUE MEXKAY IUIOCKOCTSIMU.

— Paccrosinue Mex 1y CKpelIMBatOIIUMUCS TPSIMbIMH, MEXKTY
MPOU3BOJILHBIMH (PUTYpaMH B IPOCTPAHCTRBE.

— [lapannenpHO€ MPOEKTUPOBAHUE U €TO CBOMCTBA.
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— Teopema o miIonIaan OPTOrOHATBLHON MPOEKIINH
MHOTOYTOJIbHUKA.

— B3auMHoe pacnonokeHrue mpoCcTpaHCTBEHHBIX PUryp.

Jupghepenyuposannuiit 3auém 1
Camocmoamenvnasn paooma odyyaouuxcs: 8
Ilpopabomra xoncnekma nexyuti. Paboma c yueonvim 2
MaAmMepuaiom.
H3zyuenue oononnumenvrou rumepamypol. Omeemsl Ha 1
KOHMPOJIbHbIE 80NPOCYHL.
Pewenue 3aoau. 2
lloocomosums peghepam: «llapannenvroe npoekmuposanue 2
Buvinonanenue unousuoyanvruix saoanuti 1

Tema 4.2. Conep:kanue y4e0HOr0 MaTepuaJa 12

Koopaunarsl n [IpsimoyrosibHas (IeKapTOBa) CUCTEMa KOOPJUHAT B

BEKTOPBI MIPOCTPAHCTBE. 1
Dopmysia pacCTOSHUAS MEXAY JBYMsSI TOUKaAMHU.
Bekropsl. Monyinbs Bektopa. PaBeHcTBO BekTOpoB. CiiokeHue 1
BEKTOPOB. YMHOXKEHUE BEKTOPA HA YHUCJIO
Koopannate! Bekropa. CKaJIspHOE TPOU3BECHUE BEKTOPOB 2
YpaBaeHnus cepbl, IOCKOCTH U MPSIMOUN 1
Pa3noxeHune BeKTOpa Mo HalpaBJICHUSIM 1
Yron mexay AByMs Bektopamu. [Ipoekus BekTopa Ha OCh
Hcnonb30BaHre KOOPAUHAT U BEKTOPOB MPH PEIICHUH 1
MaTeMaTUYECKUX U MPUKIAJIHBIX 3a/1a4
KourposbHasi padora Ne 6 1
Ilpakmuueckue 3anamus: 4
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— JlexapToBa cucTeMa KOOpJIMHAT B IPOCTPAHCTBE.
PaccrosiHne Mex1y TOUKaMu.

— JlercTBUs ¢ BEKTOpAMU, 3aJaHHBIMU KOOPAUHATAMMU.
CkansipHoe IpoU3BEJICHUE BEKTOPOB.

— BekTopHoe ypaBHEHHUE NMPSIMOM U INIOCKOCTH.

— YpaBHEeHUE OKPY>KHOCTH, Chephl, INIOCKOCTH.

— Hcnonp30BaHne BEKTOPOB MPH T0KA3ATEIBCTBE TEOPEM
CTEPEOMETPUH.

Camocmoamenvhaa padoma ooyuaowguxca:

Ilpopabomxa xoncnexma nexyuii. Paboma c yueonvim
mamepuanom. Omeenuvl Ha KOHMPOJIbHbIE BONPOCHL.

Pewenue 3aoau.

Ilooecomosums coobwenue: «/[ekapmosvl KOOpOuHamvl 8
NPOCMpPAancmeey

N W — | ©

Hanucamw peghepam no meme. « Bekmophoe 3adarue npsamvix u
NJIOCKOCMel 8 NPOCMPAHCIBEE)

Buinonnenue unousuoyanvrolx 3a0anuti

Pa3znea 5. Hauaina MaTeMaTHYeCKOro aHAJIU3A

36

Tema 5.1.
IMocaenoBaTeJ ILHOCTH

CnocoOblI 3aJaHus U CBOMCTBA YHCIIOBBIX ITOCIEI0BATEILHOCTEM.
Ilonamue o npedene nocredosamenvhocmu. Cywecmeosarue
npeoena MOHOMOHHOU 02PAHUYEHHOU NOCIe008aAMENbHOCHU

CymMmupoBaHue Tociie/loBaTeIbHOCTEN. beckoHeuHo yObIBaromas
reOMETPHUYECKAs IIPOIPECCUSI U €€ CyMMa.

Tema 5.2.

[ToHsiTHE O MPOU3BOAHON (PYHKIIMH, €€ TEOMETPUUECKHUM U
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IIpousBoanas
bynkunn

(bu3HYecKuil CMBICIT

HpOI/IBBO,ZIHble CYMMBI, pa3HOCTH, ITIPOU3BCACHUA, YACTHOT'O

[Ipou3BoAHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHA.
[TpousBoHast 06paTHON PYHKIIMK U KOMIO3HIIMK (PYHKIUH.

KontpoabHasi padora Ne 7

YpaBHEHHE KacaTelbHOMN K TpaduKy QYHKITUH

[IpumMeHeHre mporu3BOAHON K UCCIEAOBAHUIO (DYHKIIMM U
MOCTPOEHUIO IPaPUKOB

= INEE DN

Bropas nmponsBoHas, €€ TeOMETPUUSCKUN U PU3NICCKUI CMBICIT.
HaxosxaeHnue ckopocTu Jyisl mpoliecca, 3aJaHHoro GopMyIion u
rpaduxom

[IpuMephI UCITOIB30BAHUS TPOU3BOIHOM JUIS1 HAXOXKICHUS
HAWJIy4IIETO PENICHUS B MPUKIAJHBIX 3a/1a9ax

KonTpoJabHasi padora Ne 8

Hpaxmuttecxue 3anamusn:
— Yucnosas IIOCJICA0BATCIbHOCTD, CITOCOOBI €€ 3aJaHuA,

BBIYMCIICHHS YIEHOB MociaeaoBaresbHocTu. [Ipenen
MOCJeA0BaTEIbHOCTU. beckoHeuHO yObIBaroIas
reOMETPUYECKAS IPOTPECCHUS.

— [IpousBoaHas: MEXaHUYECKUA U T€OMETPUUYECKUI CMBICI
IIPOU3BOJHOM.

— [IpaBuna u popmynsl auddepeHmpoBaHus.

— Tabnuua nporu3BOAHBIX JIEMEHTAPHBIX (DYHKIIUMA.

— IIpousBoaHas CIOKHON QPYHKIUU.

— [IpousBoaHas TPUTOHOMETPUIECKUX (DYHKITUN.

— YpaBHeHUe KacaTeabHOM B 0011IEM BHUJIE.
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— IIpusnak Bo3pactanus (yObiBaHus) GyHKITUH

— Haxoxienne HanOoJIbIIeTo, HANMEHBIIETO 3HAYCHHSI U
AKCTPEMaIbHBIX 3HAUYCHUN (DYHKITUH.

— HccnenoBanne QyHKIUU C TTOMOIIBIO TPOU3BOTHOM.

Camocmosamenvnuan padboma oodyuarouwuxcs. 7
Ilpopabomra xoncnekma nexyuti. Paboma c yueonvim 2
mamepuanom. Omeenul Ha KOHMPOJIbHBIE BONPOCHL.
Iloozomoska coobwenus « M3 ucmopuu ouggepenyuanoHo2o 2
ucuucieHus» 015 npogedeHus beceovl
Pewenue 3a0au 2
Paboma c dononnumenvroti rumepamypoti 1

HNTorosoe noBropenue 3a | kypce 15
Ilpakmuueckue 3anamus.

— OcHoOBHbIE (OPMYIIBI TPUTOHOMETPHUH

— [IpeoOpa3zoBaHre TPUTOHOMETPUUECKUX BHIPAKCHUI

— Pemenne TpuroHOMETpUYECKUX YpaBHEHUN

— Penienue TpuroHOMeTpUYECKUX HEPABEHCTB, 13

TPUTOHOMETPUUECKUX CUCTEM YPaBHEHUI

— BekTopsl, 1eMCTBUS HAJl BEKTOPAMMU.

— Bbluncnenre npou3BOHBIX (PYHKIIHIA

— I[IpumMeHeHne nporu3BOAHON K UCCIEAOBAHUIO (DYHKIIMIA
Kourpouabnas padora Ne9 1
Pemenune 3anau. [logBeaenne uToros 3a rog. 1
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Kanenoapno memamuueckoe naanupoganue u cooeprcanue yueonou oucyunaunovt «0OY/.03 Mamemamuka» |1 kypc

MHuTerpaj u ero npuMeHeHue 16
Tema 5.3 [TepBooOpa3Hast u UHTETpaI 3
Hurerpaj u ero [IpuMeHeHne onpeneIeHHOTO UHTETpaIa Il HAaXOKICHUS
HpUMEHEHNE IJIONIAAN KpUBOIMHEHHOI Tpaneiuu. ®opmyna HeloToHa— 2
JleitOHUMIa 2
[Tpumeps! puMEHEHUS HHTETpaja B GU3UKE U TEOMETPUHU 2
KounrpouabHast padora Ne 1 1
Ilpakmuueckue 3anamusn:
— IepBooOpazHas
— Hurerpan
— @opmyna Herorona—IJleitbauiia 8
— [Ipumenenune uHTerpaga K BHIYUCICHUIO GU3HUECKIX
BEJIMYMH M IUIOMIAICH
Camocmoamenvhaa padoma ooyuarouguxcs. 9
Ilpopabomra xoncnekma nexyuii. Paboma c yueonvim 2
mamepuanom. Omeemuvl Ha KOHMPOJIbHbIE BONPOCDHL.
Buinonnenue unousudyanvuvix 3adaumuii no meme «Dopmyna 5
Hviomona-Jletibnuyay
Pewenue 3ao0au 2
Iloocomosums coobwenue: Hcemopuueckas cnpaska noHsmus 5
«UHMESPATLY.
Paboma ¢ oononnumenvroti tumepamypoti 1
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Pazoen 6. I'eomempusn

Conep:kanue y4eOHOro MmaTepuasa

18

Tema 6.1.
MHOrorpaHHuKHU

Bepmuast pebpa, rpann MHOTOTpaHHUKA. Pazsepmia.
Muocoepannvie yenvi. Bwinykavle mmozcoepannuku. Teopema
Diinepa

[Tpusma. [Ipsimast u nakronnas npusma. [lpaBuiibHas npusma.

[Mapamnenenunen. Ky6

[Iupamupga. IlpaBunpHas nupamuza. YCEYEeHHas NUpaMuiaa.
Terpasap

CummeTpuu B KyOe, B napajuieenunese, B NpusMe U MupamMuze.
CeueHus Ky0a, NpU3Mbl U IUPAMU/IBI

[IpencraBnenne o0 MpaBUIBHBIX MHOTOIPAaHHUKaX (TeTpa’iap, KyoO,
OKTa’JIp, NOJAEKAdP U UKOCAIP)

Konrpoabnasi padora Ne 2

Ilpakmuueckue 3anamusn:
— [Ipusma. Pemenue 3anau.
— [Tapamnenenunen. Pemenne 3amay.
— [lupamupa. Pemienue 3agau.
— Pemenue 3anau no reme «Y ceu€HHasi nupaMuaa
— Pemenue 3agau no reme «IIpaBuiibHbIE MHOTOTPAHHUKW

Camocmoamenvhana padoma ooyuaOwuxca:

Ilpopabomra xoncnekma nexyuii. Paboma c yueonvim
mamepuanom. Omeemvl Ha KOHMPOIbHbIE BONPOCHI.

H3yuenue oononHumenvHou aumepamypeol.

Pewenue 3aoau.

Iloozomosums peghepamuwi: a) lIpasunvhvie MHO202PAHHUKU,

N WIN — |00
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| 6) IInamonoswl mena.

Paznen 7. Auarebopa

Conep:kanue y4eOHOro MmaTepuasa

Tema 7.1.

Pa3Burue noHATHA O
qucJjie

[{esble 1 parmOHAIBHBIE YUCIA

JlencTBUTENbHBIC YMCTIA

Hpu6ﬂu9fC€HHbl€ 6blHYUCTICHUA

Komnnexcnvie yucna

NP Rk

Ilpakmuueckue 3anamusn:
— ApudmeTndeckue AeMCTBUS HaJ YMCIAMU, HAXOXKICHHUE

NPUOIMKEHHBIX 3HAYEHUN U TOTPEIIHOCTU BBIYHMCIICHUH,
CPaBHEHME YHCIIOBBIX BBIPAKEHUN.

— ITpubGmmkeHHbIC BEIYUCIICHUS U PEIICHUS TPUKIIATHBIX
3ajad.

Camocmoamenvhana padoma ooyuaOwguxca:

Ilpopabomxa xoncnekma nexyuii. Paboma c yueonvim
mamepuanom. Omeemvi Ha KOHMPObHbIE BONPOCHI.

Pewenue 3aoau.

Tloocomosumo COO6M4€HU€.' «Hcmopuﬂ passumuil KOMnjieKCHovlx
qucen)

N (W NN

Tema 7.2. Kopuu n
cTeneHu

Conep:xanue y4eOHOIr0 MaTepualia

KopHu HaTypaapHOM CTENEHH U3 YUCIa U UX CBOMCTBA

Crenienu ¢ pauOHAJIbHBIMH ITOKA3aTCIIAMU, UX CBOMCTBA

Crenienu ¢ I[CﬁCTBPITGJIBHBIMPI nokazarensamu. Ceoticmea cmeneru
¢ OelicmeumenbHbiM NoKazamesem

[IpeoOpazoBaHue parmoOHAIBHBIX, UPPAITMOHATBHBIX BBIPAXKEHUN

Hpakmultecmte 3anamusn.

fo I I I SN TSN FS
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— Brruncnenne u cpaBHeHHE KOpHEN. BhInosiHEHE
pacy€ToB € paguKaIaMHu.

— PemeHnne nppanroHaIbHbIX YPaBHEHUN.

— Haxox/1eHre 3Ha4eHN CTENEHEN ¢ PallOHAJIbHBIMU

II0KAa3aTCIIsIMU. CpaBHCHI/Ie CTCIICHEM.

— IIpeobpa3zoBanus BeIpaK€HUM, CoJIepKAIIUX CTEIEHH.

Kontpoabnas padora Ne 3

Camocmoamenvnasn padoma odyyaouuxcs:

Ilpopabomxa xoncnekma nexyuii. Paboma c yueonvim
mamepuanom. Omeenmul Ha KOHMPOJIbHbIE BONPOCHL.

Pewenue 3aoau.

Iloocomosums COO6M4€HM€.' «Hcmopuﬂ paseumusl KOMNJIEKCHblX
uyuceny

Copaepxanue yueOHOro marepuaJjia

Tema 7.3.
IToxka3areabHast
byHkuus

Onpenenenue GyHKIUHU, CBONCTBA U IpadUKH.
[IpeoOpazoBanust rpaduKoOB.

= O N W N | N

Ilpakmuueckue 3anamusn:
— Pemenune nokasaTenpHbIX YPaBHEHUN U CUCTEM.

— Pemenune noka3aTenbHBIX HCPAaBCHCTB.

KounrpoasHasi padora Ne 4

Camocmoamenvhana padoma ooyuaOwguxca:

IIpopabomxa xoucnexma nexyuil. Paboma c yuebnwvim
mamepuanom. Omeemvl Ha KOHMPOJIbHbIE BONPOCDHL.

Pewenue 3aoau.

Ilooecomosums peghepam.: « Pazsumue nousmus hyHKyuuy»
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Buinonnenue unousuoyanvuwix 3a0anutl

Pa3zoen 8. Anzeopa

Conep:xkanue y4eOHOro MmaTepuasa

Tema 8.1.
Jlorapugmbi

Jlorapudm. Jlorapudpm umcrma. OcHOBHOE JorapupMHUUECKOE
TOXIECTBO. JleCATHUHBIC U HATYpaJIbHBIC JOrapr(MbI

[IpaBwia neiictBuii ¢ Jjorapudmamu. Ilepexonq K HOBOMY
OCHOBAHHIO

Ilpakmuueckue 3anamusn:
— Haxoxnenue 3HaueHuil iorapudma no mpou3BOJIbLHOMY

OCHOBaHUIO. [lepexo OT 0JTHOro OCHOBAHHUS K IPYyTroMYy.
— Brruncnenue u cpaBHeHUE JIOTapru(MOoB.
— JlorapudmupoBanue U MOTEHIIUPOBAHUE BhIPAXKECHUHN

Camocmoamenvhaa padoma oodyuaOwguxca:

Ilpopabomxa xoncnekma nexyuii. Paboma c yueonvim
mamepuanom. Omeemuvl Ha KOHMPOJIbHbIE BONPOCHL.

Pewenue 3aoau.

lloocomosums coobwenue: Mcmopuueckas cnpagxka o pazgumuu
HOHAMUSL «1102apUPm»

N W N[

Copepxanue yueOHOro marepuaJjia

10

Tema 8.2.
Jlorapudgmuueckas

byHkuus

Onpenenenue GyHKLIUHU, CBONCTBA U IpadUKU.
[IpeoOpa3zoBanust rpauKoB.

Ilpakmuueckue 3anamusn:
— Pemmenue norapuMuiecKkux ypaBHEHUI U CUCTEM.

— Pemenne norapudMuuecknx HEpaBEHCTB.

Kourpoabnas padora Ne §
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Jughpepenyuposannoiit 3auém

Camocmoamenvuan padboma odyuarouuxcs:

Ilpopabomxa xoncnekma nexyuii. Paboma c yueonvim
mamepuanom. Omeemul Ha KOHMPOJIbHbIE BONPOCHL.

Pewenue 3aoau.

Iloozomosums coobwenue: «Pazsumue nonamus yHKyuu»

Buinonnenue unousuoyanvuuix 3a0anutl

RPN PO

Paznen 9. ®ynknumu. [IpousBognas GpyHkuuii

Conepxanue y4e0HOIro MaTepuaJjia 10
Tema: 9.1 Crenennass ¢ynkums. OnpezneneHue (QyHKUUU, CBOWCTBA U 1
CrenenHasi QyHKUMsL | rpaduk.
Ilpakmuueckue 3anamusn:
— [IpousBoaHas mokazareabHON GYyHKIIUN
— I[IpousBoanas norapudmuyeckoit PyHKIUHU 8
— IIpousBoaHas cteneHHOW (QYHKIHMH
Kontpoabnasi padora Ne 6 1
Pazoen 10. I'eomempusn
Copepxanue y4e0HOro MmarepuaJjia 14
Tema 10.1 Humuanap. OcHoBaHME, BHICOTA, OOKOBAs TOBEPXHOCTD, 2
Tesa u moBepxHocTH | 00Opasyrouias, pa3BepTka
BpallleHusl Konyc. OcHoBanue, BpicOTa, 00KOBasi IOBEPXHOCTh, 00pa3yromias,
pa3BepTKa 2
Y cedEHHbBIA KOHYC
OceBoe ceueHHEe U CEUCHUS, TTapajlIeIbHbIe OCHOBAHUIO 1
[Tap u chepa. Ux ceuenns. KacarenapbHasi II0CKOCTb K cepe 1
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KonTposbnasi pabora Ne 7

Ilpakmuueckue 3anamusn:
— Pemenue 3anau no reme «unuuap»
— Pemenue 3ana4 no teme «Konyc»
— Pemenue 3agau o reme «l1lap u chepa»
— IlocTpoeHue ceueHui MUIMHAPA, KOHYCa, apa

Camocmoamenvnasn padoma odyyaouuxcs:

Ilpopabomra koncnekma nexyui. Paboma c yueonvim
mamepuanom. Omeemsi Ha KOHMPObHbIE BONPOCHI.

H3yuenue oonoanumenvHou aumepamypol

Pewenue 3aoau.

Iloocomosums coobwenue « Tena epawjenus»

WINIDN N | ©

Tema 10.2.
HN3mepenus B

reoMeTpuu

Coaep:xanue y4eOHOro Mmarepuajia

O0nbeM u ero uzmepenue. Murterpanbaas Gpopmyna oobema

®opmyiibl 00beMa KyOa, MPSIMOYTOIBHOTO MapasuieenuIiea,
IIPU3MBI, TUPAMUIbI

dopmyibl 00beMa MUIMHAPA U KOHYCa

cDOpMyJ'IBI IIomaayn MMOBEPXHOCTU HNHUIIMHAPA U KOHYCa

dopmyibl 00beMa 11apa U Mo chepsl

[Togobue ten. OTHOLIEHUE TUIONIaAeH TOBEPXHOCTEN U 00bEMOB
IMOJOOHBIX TEI

Kontpoabnas padora Ne 8

PR RPN N e

Ilpakmuueckue 3anamusn:
— Haxoxnienre o0beMoB Ky0a, mapasienenumnesa,
TTPU3MBI
— Haxoxienne o0béMa nupamubl

28




— Haxoxienre o0beMOB HWIMH/IPA, KOHYCa U 11apa
— Haxosx1eHre miomnaayd NoBepXHOCTH ITUINHIPA,
KOHYCa U I1apa

Camocmoamenvnan padoma odyuaroujuxcs.

Ilpopabomxa xoncnekma nexyuii. Paboma c yueonvim
mamepuanom. Omeenul Ha KOHMPOJIbHbIE BONPOCDHL.

Ilooecomoska coobwenus « nmezpanvHule GeuyunbL) O
nposeodenus: beceobl

Pewenue 3a0au

Paboma ¢ oononnumenvHoti rumepamypoti

Pazoden 11. KoMOMHATOPHKA, CTATHCTUKA U TEOPUS BEPOSTHOCTEH

Conepxanue y4e0HOIro MaTepuaJjia

Tema 11.1.
JJIeMEeHTbI
KOMOMHATOPHKH

OCHOBHBIC TTOHATHUS KOM6I/IHaTOpI/IKI/I. 33,[[3‘-11/1 Ha IIoACYCT YHUCjia
pasMemeHHﬁ, IICPCCTAaHOBOK, COYCTAaHMU

Pemenne 3a1a4 Ha mepebOp BapUaHTOB

dopmyna 6mHoma Herorona. CBoiicTBa OMHOMHHAIBHBIX
kodddurmenTos. Tpeyronpuuk [lackans

Camocmoamenvhaa padoma ooyuaroOuguxcs.

IIpopabomka xoncnekma nexkyui. Paboma c yuebnvim
mamepuanom. Omeemul Ha KOHMPOJIbHBIE BONPOCHL.

Iloozcomoska coobwenus « M3 ucmopuu KOMOUHAMOPUKU»

Pewenue 3a0au

NN - O - -

Tema 11.2.
JIeMeHThI TEOPUH
BEPOSITHOCTEM

CoObITHE, BEPOSITHOCTH COOBITHS, CIIOKEHUE U YMHOKEHUE
BeposITHOCTEH. [lonsimue o Hezagucumocmu cobbimuii.
Huckpemnas cayuaiinas 6enuduna, 3aKon e€ pacnpeoenenus.
Yucnosvie xapakmepucmuky OUCKPEemMHOU CIYYAUHOU 8ETUUUHDL.
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Tonusmue o 3axone bonvuiux yucen

Tema 11.3. [IpencraBienne qaHHBIX (TAOIUIBI, AUATPAMMBI, TPAPHUKN),
JJ1eMeHTBI 2eHePaNbHAsl COBOKYNHOCMb, 8blOOPKA, CPeOHee
MaTeMaTH4ecKkon apupmemuueckoe, meouana. [lonamue o 3a0auax
CTATHCTHKU

mamemamuyeckol Cmamucmuxiu.

Pewenue npakmuueckux 3a0au ¢ npumenenuem 8eposmuoCHHbIX
Memooo8

Ilpakmuueckue 3anamus

— HcTopust pa3BUTHSI KOMOMHATOPUKH, TEOPUH BEPOSATHOCTEMN
Y CTaTUCTUKHU U UX POJb B pa3IUYHbIX chepax
YeJI0BEYECKON KUZHEACATEIBHOCTH.

— IlpaBuna komOuHaTopuku. Penenrne KOMOMHATOPHBIX
3a1ad4.

— Pa3memenus, coueTanus U epecTaHOBKU.

— bunom Herorona u tpeyronsHuk Ilackass.

— Kitaccrnueckoe onpenenenye BEpoITHOCTH, CBOMCTBA
BEPOSITHOCTEN, TEOPEMA O CYMME BEPOSTHOCTEN

— Brruuciienue BepositHocTe. [IpeacraBnenre 4ncinoBpIx
naHHbIX. [ [pukiagHele 3anaun

Camocmoamenvhaa padoma ooyuarOuguxcs.

Ilpopabomra xoncnekma nexyuii. Paboma c yueonvim
mamepuanom. Omeemvi Ha KOHMPObHbIE BONPOCHI.

Iloocomoska coobwenus «lIpoucxooicoenue meopuu
seposmuocmeny, « Cnyyatinvie 8eiudutbly

Pewenue 3aoau

Paboma ¢ oononnumenvHou 1umepamypou




Pazoen 12. YpaBHeHHsI U HEPABEHCTBA

Conepmaﬂne yqeﬁﬂoro MarTrepHaja 12
Tema 12.1. PaBHOCHIIBHOCTH YpaBHEHMI, HEPABEHCTB, cucTeM. OCHOBHBIE
YpaBHeHusi u NpUEMBI UX pelieHus (pa3ioKeHNe Ha MHOXKHUTEIU, BBEJICHUE 1
CHCTEMbI YPABHEHMH | oppix Hen3BECTHBIX, IOLCTAHOBKA, TPadUUECKHil METON).
PannonanbHble, HppallOHATIBHBIE YPABHEHUS U CUCTEMBI 1
Tema 12.2. PanmonanbHble, HppalliOHaIbHbIE HEpaBeHCTBA. OCHOBHBIC
HepaBencrpa IIPUEMBI UX PELICHUS 1
Tema 12.3. MeTton nHTEPBAJIOB.
Hcnoan3oBanue N300paxeHre Ha KOOPAUHATHOMN IJIOCKOCTH MHOKECTBA PELICHUM
CBOIiCcTB ¥ TPaKOB | YpABHEHUI U HEPABEHCTB C JABYMsI IEPEMEHHBIMU U UX CUCTEM
GyHkuuii npu [IppuMeHeHnEe MaTeMaTHYECKUX METOIOB JUISl PEIICHUS
pelueHnn ypaBHeHnﬁ COACPIKATCIBbHBIX 3a1a4 U3 Pa3JIMYHbIX obiacTen HAayKHU U 1
M HEPABEHCTB. TIPAKTHKH.
MHuTepnperanus pe3yiabTaTa, y4eT peajJbHbIX OTPaHUYECHUM.
Kontpoabnas padora Ne9 1
Ilpakmuueckue 3anamusn:
— KopHu ypaBHeHMi1. PaBHOCUIIBHOCTh YpaBHEHUI.
— IIpeoOpazoBanue ypaBHeHU. OCHOBHBIE MPUEMBI PEIICHUS
YPaBHEHUM.
5

— Pemenune panmoHanbHbIX YpaBHEHUN U CUCTEM YPaBHEHUM.

— Pemenune nppanimoHanbHbIX YpaBHEHUN U CUCTEM
YPaBHCHUM.

— Pemenune panmonanbHbIX, HppalMOHAIBHBIX HEPABEHCTB,
CUCTEM.
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— Pemienne HepaBeHCTB METOOM UHTEPBAJIOB
— Hcnonb3oBanue cBONCTB U rpadyuKoB QYHKITAN T

pELICHUs] YPAaBHEHUI U HEPABEHCTB.

Camocmoamenvnan padoma odyuaoujuxcs.

Ilpopabomxa xoncnekma nexyuii. Paboma c yueonvim
mamepuanom. Omeenuvl Ha KOHMPOJIbHBIE BONPOCHL.

Buvinonanenue unousudyanvruix saoanuti no meme « Pewenue
VpaeHeHUll U HepaseHCcme, CO0EPHCAUUX MOOY by

Pewenue 3a0au

Paboma ¢ dononnumenvroti rumepamypoti

Pazoen 13. IloBTopenue

25

Copaepxanue y4e0HOro MaTepuaJia

Ilpakmuueckue 3anamus:
— JlencTBUS ¢ NEWCTBUTEIBHBIMU YUCIIAMU.
— JlencTBUs ¢ KOMIUIEKCHBIMHU YU CIIAMU.
— IIpeoOpazoBanue BbIpakeHUM, COIepKaIIUX KOPEHb N-0i1
CTETICHHU.
— IIpeobpazoBanue BbIpakeHUM ¢ paluoHaIbHBIMU
IIOKa3aTeIsMHU.
— Pemrenue nokasarenpHbIX YPABHEHUN U HEPABEHCTB.
— Pemenue norapuMuyeckux ypaBHEHH U HEPABEHCTB.
— IIpounsBoaHas u ee MpUMEHEHUE
— IlepBooOpasHas u HHTErpal
— Pemenue 3amau no rema
" «MHOrorpaHHUKu»
= «Tema BpaleHus»

24
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KonTposbnasi pabora Ne 10 (uTorosas)

Camocmosamenvnuan paboma ooyuarouwuxcs.

Ilpopabomxa xoncnekma nexyuii. Paboma c yueonvim
mamepuanom. Omeemvl Ha KOHMPOIbHbIE BONPOCHI.

Pewenue 3a0au

N| = | Ol

Pewenue unousuodyanvuuix 3a0anuti.

1
Iloozomoska Kk npomeicymouHol ammecmayuy no Mamemamuxe.
Paboma ¢ oononnumenvroti rumepamypoti 1
Hroro 435
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3 YCJIOBUS PEAJIM3ALIMM YUYEBHOM JUCLIMITJIMHbI
3.1 MarepuaibHO-TEeXHUUYECKOE 00eCIIeUeHHE

Peanu3amus nporpaMmbl y4eOHON NUCHUIUIMHBI TpeOyeT HaIUdus YIeOHOTO
kKaOuHeTa «MaremaTukay
O6opynoBanue yueOHOro KaOUHeTa:

" TI0CaJ0YHBIC MECTA MO0 KOJIMYECTBY O0YJAFOIITIXCS;

= pabodee MECTO MPENOIaBaTEeIs;

" KOMIUIEKT y9eOHO-HATJISIHBIX TOCOOUH IO MAaTEMaTHKE;

"  OUOIMOTEYHBIN QOHT;
TexHu4yeckue cpeacTBa O0yUeHUS:

"  MyJIBTHMEIUHHOE 000PYIOBAHUE;
HNubopManinoHHO-KOMMYHHUKAIIHOHHBIE CPEJICTBA:

= https://my.1september.ru/
= Crepeometpus 10-11. OOpazoBarenbHast KOJIICKIIUS.
= Aunrebpa. ['eomerpus. UnpopmaTuka. DIeKTUBHBIE KYPCHI.

=  Anre6pa 10 kimacc. Bugeoypoxku.

3.2. MupopmanuonHoe odecnedeHne 00y4eHust

OCHOBHbBIE HCTOYHMKH:

M.N. bammakoB «Marematukay. — M.: Akagemus, 2012. — 256 c.

M.UN. bamMakoB «Marematnka. 3agadauk». — M.: Axkagemus, 2013.- 416 c.

A. H. KonmoropoB «Anredpa m Havasna aHamm3a, 10-11 xmace». — M.:
[Ipocsemenne, 2012. — 384 c.

A.B. IloropenoB «I'eomerpusa, 10-11 kmacc». — M.: IIpocsemenne, 2012. -
175 c.

JlonoJIHUTe IbHbIE HCTOYHUKU:

1. A. T'. Mopakosuu, E. E. TynbunHckas «AnreOpa M Hauyajga aHaau3a.
KonTtponbshbie paboTe». - M.: MHemo3uHa, 2007. — 62 c.

2. JLU. 3pauu, JI.A. lnsnounuk, b.B. Ko3zynun «KonTponbHbie u
npoBepouHbie padboTey. — M.: [Ipoda, 2003. — 160 c.

3. I'. B. HopodeeB. «COOpHHK 3agaHUil JUIsi TPOBEACHUS MHUCHMEHHOTO
sK3aMeHa 3a Kypc cpenneit mkosl 11 k. M: [Ipoda, 2002. — 160c.

4. T. B. KonecuukoBa, O. H. KonecHukoB «Anrebpa M Hauyanga aHajlu3a.
COopHUK 3aJaHUM [JIS TOJTOTOBKM K HWTOTOBOM arTectanuu». — M.:
Ok3ameH, 2006. — 63 c.

5. U. M. Ilerpymienxo, B.W. TIpoxopenko, B. ®. CadponoB «CO0opHUK 33724 110
anrebpe, reomeTpur M Havdasiam aHanu3zay. — Cankr-IlerepOypr, Mockaa,
Kpacuopnap: Jlans, 2007. — 576 c.

6. I W. Kosanéra «l'eomerpus. 3agaHusi Ha TOTOBBIX YEpTEkKax IO
crepeoMeTpumn».- Bonrorpaa: Yuurens.- 196c¢.


https://my.1september.ru/

7. b. M. IlucapeBckuii «KcTpeMyMbl U KacaTenbHble». — M: Bako, 2014. —
64c.

8. B. U. I'mu30ypr «Anrebpa u Hauvana aHanu3za. KoHTposjbHBIE pabOTHI». -
M.: Muemo3suna, 2016. — 61c.

9. N. P. Beiconkuii «Teopust BeposaTHoCcTeH 1 cTaTucTuka. Kpykok 1o reopuu
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4 KOHTPOJIb MU OIEHKA PE3YJIbBTATOB OCBOEHUA

YYEBHOM JUCIHUATIIMHBI

KoHnTpoib M omeHKa pe3ylbTaTOB OCBOCHUS YYEOHOM JUCHUIUIMHBI

OCYHICCTBILICTCA IIPCIIOAABATCIICM B IIPOLCCCC IMPOBCACHUA

paboT, KOHTPOJBHBIX pabOT, YCTHBIX OTBETOB
BBITIOJIHEHUSI 00YYaIOIUMHUCS TOMAITHUX 3aaHH.

CaMOCTOATCIIBHBIX

o6yt1a10m1/1xc;1, a TakKoKC

Pe3yabTathl 00yueHus (0CBOEHHbIE YMEHUS, YCBOCHHbIE
3HAHUA)

®opMbI 1 METOAbI
KOHTPOJISl H OILleHKH
pe3yJabTaTOB 00y4eHUs

e u300paxkaThb YIVIBI BpallleHUs Ha OKPYXKHOCTH,
COOTHOCHUTH BEJIMYHHBI YIJIA;

® IIPUMEHSTH OCHOBHBIE TPUTOHOMETPUYECKHE
TOXIECTBA TUTSL BBIYMCIICHUS 3HAYEHUN
TPUTOHOMETPUUECKUX (PYHKIIMI MO OJHON U3 HUX;

® I[IPUMEHATh OCHOBHBIE (DOPMYJIBI TPUTOHOMETPUU
IIPU BBIYUCIEHUU TPUTOHOMETPUYECKOTO BBIPAXKECHUSA U
€ro yIpOILECHUS;

OpoHTaIBHBIN,
WHVMBHUAYaJIbHBINA OIIPOC.
Pemrenue ynpaxHeHuu.
CamocrosiTenbHas padoTa.
Kontponbhas pabora.

dbopmyne  mpocTeiive

®yMETb  ONpEAENATh IO
3aBHCHUMOCTH, BUJIbI TPA(PHUKOB,;

®BEIPAXKATh OJIHY MIEPEMEHHYIO Yepe3 APYTyIo;

®HAXOJUTh OO0JIACTH OMpeneNeHUs U 00JacTh 3HAUYECHUH
GhyHKIUY;

®CTPOUTH U YUTATh TPpaUKU PA3TUUHBIX (PYHKIUH;

eicCiIeIOBaTh (DYHKITUH;

®COCTAaBJIATH BUJBI (QYHKIIUH IO JAHHOMY YCIIOBHIO;

epelaTh 33Ja4i Ha SKCTPEMYMBIL;

® BBITIOJTHATH MPe0Opa3oBanus rpaukoB (yHKIUU;

® BEIYHCIISITH 3HAYCHHE (DYHKIIMHU TI0 3HAYSCHUIO apTyMEHTa,;

®CTPOUTH TpaPUKA TPUTOHOMETPUUYECKUX (PYHKUUN H
BBITNIOJHATH UX IPeoOpa3oBaHus;

®[IPUMEHATH CBOMCTBA (DYHKIIUU JJIsl CPABHEHUS 3HAUCHU;
TPUTOHOMETPUUECKUX (QYHKIIHH

@OpOoHTaIBHBIN,
WHIUBUYJIBHBII OIPOC.
Pemenue ynpaxxaeHui.
[TocTpoenue u ureHne
rpa@uKoB (QyHKIIHH.
CamocTtosiTenbHas padbora.
KontposnbHas padora.

® IPUMEHATH OOIIME METOAbl PEIICHUS YpPaBHEHUH IMpHU
PEILICHUU TPUTOHOMETPUUECKUX YPABHEHMIA;

® OTMEYATh Ha Kpyre pelieHus
TPUTOHOMETPUYECKUX HEPABEHCTB;

® IPUMEHSTH TIOHITHSI OOPATHBIX TPUTOHOMETPUIECKUX
(GyHKIMIA IPU PEIIeHNN ypaBHEHUH;

MPOCTEULLINX

OpOHTAJIbHBIH,
VH]IMBU1yaJIbHBIN OMPOC.
Pemenune ynpaxueHui.
CamocTtosiTenbHas paboTa
Kontposnbhas padora.

® pPacCIlO3HaBaTb HA 4YCPTCIKAX M MOJACIIAX pPa3IMYHBIX
CJIydacB B3aMHOI'O PaCIIOJIOKCHUA IIPAMBIX n
HJ'IOCKOCTGIZ, APTYMCHTHUPOBATHL CBOU CYKJICHUS,

OpOHTAIIBHBIMN,
VHJIMBU1YaJIbHBIN YCTHBIN
OIIpoC.
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® BBINOJHATH IIOCTPOCHUS YIVIOB MEXAY IPSIMBIMH,
OpSIMOM M IUIOCKOCTBIO, MEXIY IUIOCKOCTAMM II0
ONMCAHUIO ¥ PACIIO3HABATh MX HA MOJCIISX;

® [PUMEHATh MNPU3HAKK M CBOMCTBA PaCIOIOKEHUS
MPSAMBIX U IJIOCKOCTEN MPU PELICHNH 3a/1ay;

e 1300pakaTh HA pUCYHKaxX M KOHCTPYUPOBAaTh Ha
MOJIEIISIX MEPIECHAUKYISPOB U HAKIOHHBIX K IUIOCKOCTH,
OPSIMBIX, MApPAJUICIbHBIX IUIOCKOCTEM, YIVIOB MEXIY
IpSMOM U IJIOCKOCTBIO U 000CHOBATH ITOCTPOCHUS;

e pemarh 3aJa4d Ha BBIYMCICHUE TIE€OMETPUYECKHUX
BEJIMYMH; OIHUCHIBaTh pPAacCTOSSHUSA OT TOYKH JIO
IUDIOCKOCTHA, OT MNPSIMOM 0 IUIOCKOCTH, MEXIY
IJIOCKOCTSIMH, MEXAY CKPEIIMBAIOIIUMUCA MPSIMBIMH,
MEXy MPOU3BOIBHBIMH (PUTYpaMH B IPOCTPAHCTBE;

e K300pa)kaTh HA YepTEKaxX U MOJAEIAX PACCTOSIHUS U
00OCHOBBIBaTh CBOUX CY)KJICHUH;

® ONpeAcyATb U BBIYUCIATH
IIPOCTPAHCTBE;

® MPUMEHATh GOPMYIBI U TEOPEMBI IJITAHUMETPUM IS
pEelIeHUs 3a/]1a4;

PaCCTOAHUA B

Pemenue 3agau.
CamocTtosiTenbHas paboTa
KonTtpomarsHas padoTa.

® CTPOUTH 110 3aJJaHHBIM KOOPJAUHATAM TOYKHU U IJIOCKOCTH;

®HAXOJUTh KOOPJAUHATHI TOYEK;

®HAXOJUTh YPAaBHEHMUS OKPY>KHOCTH, CPEPHI, MIIOCKOCTH;

®BLIYMCIISITh PACCTOSIHUE MEKY TOUKAMU;

®IPUMEHSATh TEOPETUUYECKUKA MaTepHual IpPU PEIICHUHN
3aJ1a4 Ha JEUCTBUSA C BEKTOPAMU, KOOPAUHATHBIN METO/;

®IPUMEHSTh BEKTOPA ISl BBIYMCIICHUS BEJIMYWH YIJIOB M
PaCCTOSIHUM;

OpOHTAIIbHBIMN,
VHIUBUIYaJbHBIN OIPOC.
Pemenue 3agau.
CamocTosiTenbHas padboTa
KonTtpoarsHas pabota

e pemaTh 3aJadyd Ha TPUMEHEHHE (QOPMYIIBI CYMMBI
O0eCKOHEYHO yOBbIBAIOIIEH T€OMETPUIECKON IPOTPECCHH;

® MPUMEHATh  mpaBuia  audepeHIupoBaHus s
nuddepennrpoBanus QyHKIIHIMA,

OpOHTAJIbHBIH,
VH]IMBU1yaJIbHBIN OMPOC.
Pemenune ynpaxxuenui.
Pemenue tectos.

CamocTtosTenbHas padora.

KontponbHas pabora.

® COCTAaBJIATh YPAaBHEHUS KacaTeJbHOM B OOIIEM BU/IE;

® MPOBOAWTH C TOMOIIBI0 TMPOU3BOJHON HCCIEAOBAHUS
byHKUIMH, 3a1aHHON (HOPMYJION;

® YCTaHaBJIMBATh CBS3U CBOMCTB (DYHKIIMH U MPOU3BOIHOM
1o ux rpadukam;

® [IPUMEHSTH MOHATHE MPOU3BOAHOM ISl pEIICHUS 3a]a
Ha HAXOKJEHUE HAMOOJIBIIETO, HANMEHBIIIETO 3HAYCHUS
Y Ha HaXOXKICHHUE IKCTPEMYMa,;

@OpOHTAJIBHBIN,
VHIUBUIYaJbHBIN OIPOC.
Pemenune ynpaxueHui.

CamocTtosTenbHas padbora.

KontposnbHas padora.

epelIaTh 3aJa4yl  HAa CBsI3b IEPBOOOpa3HOM U ee

OpOHTAIIbHBIN,
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NIPOU3BOAHON; BBIUMCIISITH MEPBOOOPA3HYIO AJIS JAHHON
dbyHKIUY;

epeIaTh 3a7a491 Ha IPUMEHEHUE UHTETpajia sl
BBIYHMCIICHNS] (PU3NUYECKUX BEITUYNH W TUIONIAICH;

WHJVBUAYaJIbHBIN OIIPOC.
Pemrenue ynpaxHeHuu.
CamocrosTenbHas padoTa.
KontposnbHas pabota

® OIMCHIBATHh M XapakTEPU30BaTh PA3JIUYHBIC BUJbI
MHOTOTPAaHHHUKOB; MEPEUYUCITATh MX DJJIEMEHTHl U
CBOMCTBA;

e u300pakaTb  MHOTOTPAHHHKH U
MIOCTPOCHUS Ha N300PAKEHUSIX U MOJISTIAX;
® BBLIUHUCIIATH JIMHEHWHBICE DJIEMEHTHI M YIJbl B
MIPOCTPAHCTBEHHBIX KOH(PUTYPAIUIX, apTyMEHTHPOBATH
CBOHU CY¥KJICHUS,

e u300paxaTh CEUEHUs], pa3BEPTKH MHOTOIPAHHUKOB;

® BBIYMCIIITH IUIONAIA TOBEPXHOCTEM;

BBIITIOJIHATDH

® CTpPOUTH IMpOCTEHIINE CcedeHHs KyOa, MpPU3MBI,
nupamMubl; TNPUMEHATh (aKTbl M  CBEIAEHUS U3
IJJAHUMETPHH;

® [PUMEHATh CBOWCTBA CHMMETPUU IIPU PELICHHUU
3aJa4; MCHOJb30BaTh NPUOOPETEHHbIE 3HAHUS MJis
UCCIICIOBAHUS U MOJICIIMPOBAHMS HECIIOKHBIX 3a/1a4;

® 1300paXkaTh OCHOBHBIE MHOI'OTPaHHUKHU U
BBIIIOJIHATH PUCYHKHU 110 YCIOBUSM 3a/1a4;

OpPOHTAIBHBIN,
VH]IMBUTyaJIbHBIN OMPOC.
Pemenue 3amay.

Pemenue TecToB.
CamocTtosTenbHas padoTa.
KonTtpomarsHas padoTa.

®BBITTOTHATE APU(PMETHUECKUE EUCTBHS HaJ YHUCIIaAMHU,
coueTasl yCTHbIC U TUCbMCHHBIE TIPUEMBI;

®HAXOAWTh TNPHUOTMKCHHBIC 3HAYCHUS
MOTPEIIHOCTEH
BBIYHCIICHUI (A0COIOTHON U OTHOCUTEIHHOMN);

® CPAaBHMBATh YHUCIIOBBIC BHIPAKCHUS;

®HAXOJINTh ONTHOKHU B TPEOOPA30BAHMSIX U BEIYHCIICHUSX;

BCJIIMYUH H

OpOHTAIBHBIN,
VH]IMBUTyaJIbHBIN OMPOC.
Pemenne 3amau.
CamocTtosiTenbHas padbora.

®BBLIYUCIISTH M CPABHUBATH KOPHH, BBITIOJHATH MPUKUIKH
3HAYEHUS KOPHS;

e11peoOpa3oBaTh YHCIOBbIE W OYKBEHHBIC BBIPAXKECHUS,
coJiepKaIlnue paarKaibl;

®BLIMTOJTHATL pPacyeThl MO (opMysiaMm, COAEpIKAITIM
paJKajbl, OCYIIECTBIISAS HEOOXOIUMBIC TIOJICTAHOBKH H
npeoOpa3oBaHus;

eperiaTh UpparMoOHAIbHBIC YPAaBHEHUS;

®HAXOJWTHh 3HAYCHHE  CTEICHH,
HEOOXOIUMOCTH

® MHCTPYMCHTAIbHBIC CPE/ICTBA;

®3aIMChIBATh KOPEHb N-H CTENICHHM B BHJE CTCIICHU C
JTpOOHBIM TOKa3aTeJIeM U Ha00O0pOT;

® BLIYMCJISTH CTENICHU C PAllMOHAIBHBIM MTOKA3aTeNIeM;

HCII0JIb3YyA IIpu

OpOHTAIIbHBIN,
VHIUBUYaJbHBIN OMPOC.
Pemenue 3agau.

Pemienue tecTos.
CamocTtosTenbHas padora.
Kontponbhas pabora.
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®BLINIOJIHATh MPUKUIAKU 3HAYEHUSI CTEIEHW, CPAaBHEHHUE
CTEIICHEH;

erpeoOpa3oBaTh YHCIOBbIE W OYKBEHHBIC BBIpaKCHUS,
coziep Kalre CTENEHU, IPUMEHSISI CBOMCTBA;

¢ CTPOUTH TpadUKH MOKA3aTEeIBHBIX ()YHKIIHIA;
epeIIaTh NMOKa3aTeIbHBIC YPAaBHEHUS  HEPABEHCTBA 110
U3BECTHBIM aJITOPUTMAaM;

OpPOHTAIBHBIN,
VH]IMBU1yaJIbHBIA OMPOC.
Pemrenue ynpaxHeHuu.
CamocrosiTenbHas padoTa.
KontposnbHas paborta

®CTPOUTH rpauKu jJorapuMuIecKux (PyHKIIHIH;
epemaTh JorapupMUIECKUe YpaBHEHUS W HEPABCHCTBA
10 U3BECTHBIM aJITOPUTMAM;

OpoHTaIBHBIN,
WHJVMBHUAYaJIbHBINA OIIPOC.
Pemrenue ynpaxHeHuu.
CamocrosTenpHas paboTa.
KoHtposibHas padborta

n300paxath TeJla BpallleHUsI, UX Pa3BEPTKU, CEUCHHUS;
peliaTh 3ajlaud Ha TMOCTPOCHUE CEYEHUM, BBIYMCIICHUE
JUTAH, PACCTOSTHUM, YTJI0B, IIOMIAJICH;

MIPOBOJIUTH JOKA3aTEJIbHBIE PACCYXKICHUS TIPU PEIICHUU
3a7ad4;

MPUMEHSTh CBOMCTBA CUMMETPUU MPU PEIICHUU 3a7ad
Ha TeJjia BpalleHus, KOMOMHAIIUIO TEJ;

n300pakaTb OCHOBHBIC KpYIJIbIC TeJla W BBINOJHATH
PUCYHKHU MO YCIIOBUIO 3a]1a4H;

OpOHTAIBHBIN,
VHIMBUTyaJIbHBIN OMPOC.
Pemenue ynpaxneHui.
CamocTtosrenbHas padbora.

e pelaTh 33/1a4M Ha BBIYMCICHUE TUIOLIAAECH MIOCKUX
buryp ¢ mpuUMEHEHHUEM COOTBETCTBYIOIIMX (opMyl U
(akTOB U3 TUIAHUMETPUU;

e pemaTh 3aJayd  Ha  BBIYMCICHHE  IUIOMIAJEH
NIOBEPXHOCTU NPOCTPAHCTBEHHBIX TE;

OpOHTAIBHBIN,
VH]IMBUTyaJIbHBIN OMPOC.
Pemenune ynpaxneHui.
CamocTtosiTenbHas padbora.
KoHntposnbHas paborta

® PUMEHSATH MpaBUia KOMOWHATOPUKH TMPU PEIICHUH
KOMOMHATOPHBIX 3a]1a4;

e pemrath KOMOMHATOPHBIEC 33/1a4M METOAOM Iepedopa u
IO TIPABIITY YMHOXEHUS;

® PUMEHATH (POPMYINBI 1T BBIYUCIICHHS Pa3MEIICHUH,
NEPECTAHOBOK M COYETAHUI MPU PEIICHUH 3a/a4;

e TpuMeHATh hopmyny OnHoMa Hel0TOHA U TPEYTOJIBHUK
ITackans;

® pemiath MPaKTUYECKHE 3aJadyd €  HMCIOJb30BaHUEM
MOHATHH ¥ MPaBUJI KOMOWHATOPHUKH;

® pemiath 3aJadyd  Ha  BBIYMCICHUE  BEPOSTHOCTEH
COOBITHI;

® pemiath MPAaKTHYECKHUE 3aJadyd Ha  00paboTKy
YHUCJIOBBIX JIAHHBIX, BBIYUCIISITh MX XapaKTEPUCTHUKHY;

OpOHTAIIbHBIN,
VHIUBUIYaJbHBIN OIPOC.
Pemenune ynpaxxuenui.
CamocTtosTenbHas padora.

39




epelaTh palMoHaNIbHbIC, HPPALIMOHAIbHBIE, YPABHEHUS U
CHCTEMBI;

®UICIIOJIL30BAaTh CBOMCTBa W rpadukd (QYHKIOUA IS
peleHns ypaBHEHUM;

epelIaTh YpaBHEHHs C MPUMEHEHHEM BCEX MNPUEMOB
(pa3noxxeHus

Ha MHOXXHUTENIM, BBEJIEHHUS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, IpahpudecKoro MeToaa);

epemiaTh ~ CHCTEMbl  yYpaBHEHHH C  NpPUMEHEHHEM
Pa3JIMYHBIX CIIOCOO0B;

epelIaTh HEPABEHCTBA M CHCTEMBl HEPABEHCTB C
NPUMEHEHHUEM PA3IUYHBIX CIIOCOOOB;

®IIPUMEHITh MAaTEMaTHYECKHE METOMAbI ISl PEeLICHHS
COJIEpKaTENbHBIX 3a/1a4y U3 Pa3IMYHbIX 00JacTel HayKu
Y TIPAKTHKH.

OpoHTaIBHBIN,
WHJVBUAYaJIbHBINA OIIPOC.
Pemrenue ynpaxHeHuu.

CamocrosTenpHas pa60Ta.

KontposnbHas pabota
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