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PabGouass mporpamma pa3paboTaHa Ha OCHOBE HPUMEPHON MPOTPaAMMBI
oOmieoOpa3zoBaTenbHON yueOHOM OuCHUIUIMHBL «Marematuka: anredpa, Hayasa
MaTEeMaTU4YeCKOro aHaIu3a; reOMEeTpUS» TUTSt podeccuoHaNbHBIX
o0Opa3oBaTeIbHBIX OpraHu3aluu, PEKOMEHJOBAaHHOM denepaabHbIM
rOCyJapCTBEHHbIM  aBTOHOMHBIM  yupexjaeHuem «DenepanbHblii  HMHCTUTYT
pazButusi obpazoBanus» (PI'AY «OUPO») B kauecTBe MPUMEPHBIX MPOTrpaMMm
JUIS pealn3allid OCHOBHOM MpodeccroHanbHOM 00pa3oBaTeNbHON MPOTrpamMMbl
CIIO na 6a3e ocHOBHOTO OO0IIeT0 00pa30BaHMsI C TOJYYCHHEM CPEIHEro OOIIETo
obOpazoBanus. [Ipotokom Ne3 ot 21 wmrons 2015 1. (PerucrpammoHHBId HOMED
peuenszuu 384 ot 23 utoist 2015r. ®I'AY «DUPO»)

¢ Ionoxennem «O mopsake pa3pabOTKH U TPeOOBAHUA K COACPIKAHUIO H
oopmiieHuo pabouux MporpaMM YUeOHBIX IUCHUIUIMH, MNPOPECCHOHATBHBIX
moayineil Ha ocHoBe PI'OC, ®UPO B kpaeBOM TOCYyJIapCTBEHHOM OIOIKETHOM
npodeccuoHanbHOM 00pa3oBaTeNbHOM YyupexaeHun «HopuiabCkuil TeXHUKYM
MPOMBIIIUICHHBIX TEXHOJIOTUNA M CEPBUCA», YTBEPKACHHBIM IMPHUKA30M JUPEKTOpa

Hopunbckoro TexHUKyMa MPOMBIIIJICHHBIX TEXHOJIOTUN U cepuca ot 21.12.2018
r. Ne 01-11/297.
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TEXHOJIOT'M Y CEPBUCA»
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1.MNACIIOPT PABOYEN NPOI'PAMMBI YYEBHOM
JANCHUIIJIIMHBI <MATEMATHUKA»
1.1 O6aacTh NpuMeHeHHs MPOTrPAMMBI
[Iporpamma  y4yeOHOW  JNUCUMIUIMHBI  SIBJISIETCS  4YacTbl0  OCHOBHOM
npodeccruoHanbHOl o0pa3zoBarenbHO mporpaMmbl B cootBercTBUM ¢ OI'OC no
npodeccun: 15.01.25 Cranounuk (MeTamioodopaboTKa)

1.2 Mecto YyuyeOHOH JMCUMIUVIMHBI B CTPYKTYpe OCHOBHO¥M
npogeccHOHAILHONH 00pa3oBaTeIbHOM NPOrpamMMmbl: y4yeOHas JHUCLUILIMHA
«MaTtemaTHKa» OTHOCHTCA K 001eo0pa3oBaTelbHOMY LHKIY POrPaMMBI
cpeaHero oo1iero oopa3oBaHus

1.3 Hean um 3aaauMm y4eOHOIl AMCUMIUVIMHBI- TPeOOBaHUS K
pe3yJibTaTaM OCBOCHHS AUCHUILIUHBI:

OO1ue 1eny n3yueHus: MaTEMATHKU PEealn3yloTCs B YEThIPEX HAIPABICHUSX:

1) obmiee npeacTaBiaeHre 00 UACIX U METOIaX MATEMATUKH;

2) UHTEJUIEKTYaJIbHOE PA3BUTHUE;

3) oBnageHre HEOOXOUMBIMU KOHKPETHBIMU 3HAHUSMU U YMEHUSIMU;

4) BociUTaTENHLHOE BO3/ICHCTBUE.

Conepxanue y4yeOHOM JAMCHUIUIMHBI pPa3pabOTaHO B COOTBETCTBUHM C
OCHOBHBIMHU COJIEP>KAaTEIbHBIMU JIMHUAMH O0Yy4EeHUS MaTEMaTHKE:

— anzedpauueckasa JAUHUA, BKIIOYAIOMIAsl CUCTEMATU3ALMIO CBEACHHM O
quciiaX; WM3Y4eHHE HOBBIX U OOOOLIEHME paHEee H3YUYEHHBIX oOlepanui
(BO3BEICHUE B CTENEHb, M3BJICUCHUE KOPHS, JIOrapu(pMHUPOBAHUE, CHUHYC,
KOCHHYC, TAHT€HC, KOTAHT'€HC U O0paTHbIE K HUM); U3yUYE€HUE HOBBIX BUJOB
YHUCJIOBBIX BBIPAXXEHUH U (HOPMYI; COBEPIICHCTBOBAHUE MPAKTUUYECKUX
HaBBIKOB " BBIUMCIUTEIHHON KYJIbTYpHI, pacimpenue u
COBEPILIEHCTBOBAHUE AJIr€Opanyeckoro ammapara, c(HOpPMHUPOBAHHOTO B
OCHOBHOM IIIKOJIE, ¥ €r0 MPUMEHEHHE K PEIICHHI0 MaTeMaTUYeCKUuX U
PUKJIATHBIX 3a7a4;

— meopemuKo-)yHKYUOHANIbHAA TUHUA, BKIIOYAIOUIas CUCTEMaTH3alUI0 U
paciiupeHue CBEACHUN O (YHKUIMAX, COBEPILIEHCTBOBaHHE IpaduyuecKkux
YMEHHI{; 3HAKOMCTBO C OCHOBHBIMH HJICSIMU M METOJIaMH MAaTeMaTHYECKOTO
aHanm3a B 00beMe, MO3BOJISIIOIIEM MCCIIEeIOBATh dJIeMEHTapHbIe QYHKIIUU U
peliaTh IpocTeIne reoMeTpudecKue, PU3NIecKue U Ipyrue MpUKIaaHbIe
3a]a4H;

—JIUHUA YPAGHEHUINl U HepaeeHcme, OCHOBaHHAs Ha TIOCTPOCHUU U
UCCIIEIOBAaHUM  MaTeMaTHUYeCKUX  MOJeNiel,  IepeceKkaromascs ¢
anredpanveckorl U TeOPEeTUKO-(QDYHKITMOHATFHOW JIMHUSAMHU U BKJIFOYAFOIIAs
pasBuTHE u COBEpIIICHCTBOBAHNE TEXHUKH anredpandecKux
npeoOpa3oBaHUi ISl pEIICHUS YpaBHEHH, HEPABEHCTB M CHUCTEM;
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dbopMHpOBaHUE CHOCOOHOCTH CTPOUMTH M HCCIENOBAaTh MPOCTEUIINe
MaTeMaTHYECKHE MOJEIU IpPU PEIICHUM MPUKIAJAHBIX 3a1ay, 3a7ad U3
CMEXKHBIX U CHIEUUAIIbHBIX JUCIUILINH;

—ceomempuyeckasa JAUHUA, BKIIOYAIONIAs HArJsAIHbIC MPEICTABICHUS O
MIPOCTPAHCTBEHHBIX (DUTYpax W M3y4YCHHE WX CBOWCTB, (JOPMUpPOBAHUEC U
pa3BUTHE MPOCTPAHCTBEHHOIO  BOOOpaXXEHUs, PpPa3BUTHE  CIIOCOOOB
F€OMETPUYECKUX M3MEPEHUN, KOOPAUHATHOTO M BEKTOPHOTO METOJOB IS
pELIECHNS] MAaTEMAaTHYECKUX U MIPUKIIAIHBIX 3a/1a4;

— cmoxacmuueckasa JAUHUA, OCHOBAaHHAsg HAa pPa3BUTUUM KOMOMHATOPHBIX
YMEHUH, MIPEICTABICHHUIN 0 BEPOSATHOCTHO-CTATUCTUYECKUX
3aKOHOMEPHOCTSIX OKpY:Karolero Mupa. Pasznenbl (TeMbl), BKIIOUYECHHBIE B
coliep’KaHhe y4eOHOW JAUCHUILIMHBI, SIBJISIIOTCS OOIIMMHU JIJIE  BCEX
npodunel npodeccuoHaIbHOTO O00pa3oBaHUsT M TIPH  BceX o0Obemax
y4eOHOT0 BPEMEHM HE3aBUCUMO OT TOTO, SIBJISICTCS T yueOHas NUCIMILINHA
«Marematukay 6a30Boi Ui TPOYUITLHOM.

PE3YJbTATBI OCBOEHUS YYEBHOM JUCIUIIJIMHBI

OcBoeHue cofepkaHusl y4eOHON TUCIMIUIMHBL «MaTeMaTuka» 00ecreynBaeT
JIOCTUKEHUE CTYJEHTAMH CIIEIYIOIINUX PE3YIbTATOB:

JUYHOCMHBIX:

— c(OPMUPOBAHHOCTh TPEACTABICHUA O MaTeMaTHKe KaK YHHUBEPCAIbHOM
A3bIKE HAyKH, CPEJICTBE MOJECIUPOBAHUS SBJICHUN U MPOLECCOB, UAEAX U METOAX
MaTeMaTUKH;

— T[OHMMaHUE 3HAYMMOCTH MATEMAaTHKU I HAy4YHO-TEXHHYECKOTO
nporpecca, CcHOPMUPOBAHHOCTh OTHOIICHUSI K MaTeMaTUKe Kak K 4YacTu
OOIIIEYeIOBEYECKOM  KYJIbTYpbhl uepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS
MAaTEMATUKH, IBOJIOLIMEN MATEMATHYECKUX UJIEH;

— pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
QITOPUTMHUYECKON KYJIBTYPhl, KPUTUYHOCTH MBIILICHUS Ha YPOBHE, HEOOXOAMMOM
JU1st OyAyien mpodecCuoHaIbHON IeITeIbHOCTH, JJIsl TPOIOHKEHUs 00pa30BaHus
U caMO00pa30BaHMUS;

— OBJIQJICHUE MATEMAaTHUUYECKUMH 3HAHUSAMH U YMEHUSMH, HEOOXOJIUMBIMU B
MOBCEIHEBHOM  KW3HM, IS OCBOCHHUSI CMEXHBIX €CTECTBEHHO-HAYUYHBIX
JUCIUTUIMH W JUCHUIUIMH  MPOGECCUOHANBHOTO  IHMKJIA, JJIs  TOJTydYeHUs
oOpa3oBaHMsi B 00JacTsX, He TpeOyOImUX YriyOJeHHOW MaTeMaTH4YeCKON
MOATOTOBKH;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHWIO, B TOM 4YHUCJE
caM000pa30BaHUI0, Ha TMPOTSHKEHUM BCEH KU3HU; CO3HATENIbHOE OTHOIIEHUE K
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HENPEPhIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCIEUIHOW NpO(EeCCUOHATBHOU U
OOIIIECTBEHHOH 1€ATEIbHOCTH;

— TOTOBHOCTb WU CIIOCOOHOCTb K CAMOCTOSITEJIbHOM TBOPYECKOW M
OTBETCTBEHHOM J1€ATEIBHOCTH;

— TOTOBHOCTH K KOJUIEKTHBHOU paboTe, COTPYAHUUYECTBY CO CBEPCTHUKAMH B
o0pa3oBaTenpHOM,  OOIIECTBEHHO  TOJE3HOW,  yueOHO-HCCIIeI0BATEIbCKOM,
MPOEKTHOM U APYTUX BUAAX ACATEIHLHOCTH;

— OTHOUIEHME K NPOPECCHOHATIBHONW JEATEIBHOCTH KaK BO3MOXXKHOCTH
ydyacTusi B PELIEHUU  JIMYHBIX,  OOIIECTBEHHBIX,  T'OCYJapCTBEHHBIX,
oOIIeHAIIMOHATBHBIX MPOOJIEM;

MemanpeomemHuix:

— YMEHHE CaMOCTOSITEJIbHO OIpPEAENATh LENH AEATEIBbHOCTH M COCTaBISATh
IUIaHbl  JIESITEIbHOCTH; CAMOCTOSITENIBHO OCYIIECTBIISITh, KOHTPOJHMPOBATh U
KOPPEKTUPOBATh JEATEIBHOCTD;, HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYpPCHI IS
JOCTHKEHHSI TIOCTABICHHBIX II€JIed W pealn3alid IUIAaHOB JIEATEIHHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUHN B PA3JIMYHBIX CUTYALUSIX;

— YyMEHHE MpPOAYKTHBHO OOINATbCS M B3aMMOJAEWCTBOBATH B IPOILECCE
COBMECTHON  NI€ATENbHOCTH, YYMUTHIBATh TMO3MLIMHU  JPYIHX  YYaCTHHKOB
NesATeNbHOCTH, 3()(PEKTUBHO pa3pemiaTb KOHMIUKTHL;

— BJAJCHUE HaBbIKAMHU [103HABATEIbHOW, Y4YEOHO-HCCIENOBATENbCKON U
IPOEKTHOM JESATENbHOCTHA, HAaBBIKAMHU pA3pElICHHUs MpoOJeM; CIOCOOHOCTh M
TOTOBHOCTH K CAMOCTOSITEIbHOMY IOMCKY METOOB PEIICHUS MPAKTUUYECKHUX 3a]1a4,
IPUMEHEHHUIO Pa3IMYHbIX METOJI0OB IO3HAHNUS;

— TOTOBHOCTh W CIIOCOOHOCTH K CaMOCTOSITENIbHOW WH(OpMAIMOHHO-
NO03HABATEJIbLHOM AESTebHOCTH, BKIIIOYasi YMEHUE OPUEHTUPOBATHCS B PA3IMUHBIX
UCTOYHUKAX WHPOpMaIMK, KPUTHYECKH OIEHUBAaTh H HHTEPIPETHPOBATH
uHGOPMAIINIO, TIOTYYaEMYIO U3 Pa3TUYHBIX HCTOUHUKOB;

— BIJIQJICHUE S3BIKOBBIMH CPEACTBAMH: YMEHHE SICHO, JIOTHYHO M TOYHO
U3JIaraTth CBOIO TOUKY 3PEHUs, UCTIOIB30BaTh a/ICKBAaTHBIE SI3bIKOBBIC CPEJICTBA;

— BJAJICHUE HaBbIKAMHU IIO3HABATEJIbHOM peQIeKCUM KaK OCO3HaHMS
COBEpIIAEMbIX JEHCTBUII M MBICIUTENbHBIX MPOLECCOB, WX pE3ylbTaTOB MU
OCHOBAHUI1, IPaHUI] CBOETO 3HAHUS U HE3HAHMs, HOBBIX MO3HABATENbHBIX 334a4 U
CPEICTB AJIsl X JOCTUKECHHUS,

—  IENEeYCTPEMJICHHOCTh B  TOWCKaX W  TPUHATHA  PEIICHHH,
CO00pa3UTEIHHOCTh U MHTYHUIIUS, PA3BUTOCTh MMPOCTPAHCTBEHHBIX MPEACTABICHUI;
CIIOCOOHOCTH BOCIIPHHUMATDH KPACOTY M TAPMOHHUIO MUPA;

npeomMemHulX:



— c(OpPMUPOBAHHOCTh IPEACTABICHUN O MaTeMaTHUKE KaK 4acTH MHUPOBOM
KyJbTypbl M MECT€ MaTeMaTUKM B COBPEMEHHOW LMBMIIM3ALMHU, CHOCO0ax
ONMCAHMS SIBJICHUM PEAIbHOIO MUpPa HAa MAaTEMaTU4YECKOM SI3bIKE;

— c(hOPMHUPOBAHHOCTb IPEACTABICHUI O MaTeMAaTUYECKUX MOHATHIX Kak
BAKHEMIIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIOIIMX OIKCHIBATH M HU3y4aTh
pa3Hble MPOLECCHl W SBICHUSA; MOHMMAHWE BO3MOXHOCTH AKCHOMATHYECKOTO
IIOCTPOCHUS MAaTEMaTUYECKUX TEOPUH;

— BIAJCHUE METOJAMH JI0KA3aTEIbCTB M AJITOPUTMOB PEILIEHUS, YMEHHE HUX
IIPUMEHATH, IPOBOJAUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/I€ PEUICHUS 3a/1a4;

— BIAQJACHUE CTAaHJAPTHBIMM IIPUEMAMHU PpEIICHUS pPALMOHAIBHBIX U
UPPALMOHAIBHBIX, I0KA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHUN
Y HEPABEHCTB, UX CHUCTEM; MCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX POrPAMM, B
TOM YHUCJIE JUIsl TTOMCKA MYTH PELICHHS W WUIIOCTPALMHA PELICHHs] YPABHEHUU U
HEPABEHCTB;

—  cOpPMHpPOBAHHOCTh  MpPEACTaBICHU 00  OCHOBHBIX  IOHSATHUAX
MaTeMaTUYECKOr0 aHAJIN3a U UX CBOMCTBAX, BIAJECHUE YMEHUEM XapaKTepU30BaTh
noBesieHue (yHKUUH, HCHOJIb30BAHUE IMOJYUYEHHBIX 3HAHUU JI1 ONHUCAHUS U
aHajau3a pealIbHbIX 3aBUCUMOCTEN;

— BJAJCHUE OCHOBHBIMM IIOHATHUSMHU O IUIOCKMX M TIPOCTPAHCTBEHHBIX
T€OMETPUYECKHUX (PUTYpaxX, UX OCHOBHBIX CBOMCTBaX; C(POPMUPOBAHHOCTh YMEHUS
pacno3HaBaTh F€OMETPUYECKHE (DUTYpbl HA YEPTEKaAX, MOJECISIX U B PEATbHOM
MUpE; NPUMEHEHHE W3YUYEHHBIX CBOMCTB T'€OMETpUYECKUX (puryp m dopmyn s
pELIECHUs TEOMETPUYECKUX 3a7a4 U 3a]1a4 C IIPAKTUUYECKUM COJEPKAHUEM;

— c(OPMHUPOBAHHOCTH MPEACTABIECHUN O Mpolieccax U SBJICHUIX, UMEIOIIUX
BEPOSITHOCTHBIN XapakKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MHUPE,
OCHOBHBIX IMOHSATHSIX AJIEMEHTAPHON TEOPHUH BEPOSATHOCTEW; YMEHHW HAXOAUTH U
OLICHMBATh BEPOSITHOCTH HACTYIJIEHUS COOBITUHA B MPOCTEHIIMX MNPAKTUUYECKUX
CUTyalUsX U OCHOBHBIE XapAKTEPUCTUKU CITyYalHBIX BEJINYNH;

— BJIQJICHUE HABBIKAMU HMCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM
IIPU PELICHUU 3a/1a4.

B pesynabraTe u3ydyeHus ydeOHOW mMporpaMMbl OOYYArONTUICS JTOJIKEH
3HATH/yMeThb!
Auaredpa
®BLINOIHATE apuPMeTHUecKue NEeUCTBUS HAJl YHCIIaMH, COuYeTas YCTHBIE U
MUChbMEHHBIE TIPUEMBI;
®HAXOJUTh NMPUOMKEHHBIC 3HAYCHUS BEJIMYMH U TOTPEITHOCTEH BBIYUCIICHUM
(a0COMIOTHOM M OTHOCUTEIIHLHON );
®CpaBHUBATh YHCJIOBBIE BHIPAKECHHUS;
®HAXOJ/IUTH OITMOKHU B TPEOOPA30BAHUSX U BHIUUCICHUSX;
®BLIUKCIISITH U CPABHUBATH KOPHU, BBITIOIHATH MPUKUIKA 3HAUYCHUS KOPHS;



e1peoOpa3oBaTh YUCIOBBIE U OYKBEHHBIE BBIPAXKEHUS, COIEPKAIINE PATUKAIIBI;
®BBINOJHATE pacyeThl MO (GopMysiaM, COJAEpKAaIIUM pPaJUKaibl, OCYIIECTBIISSI
HEOO0XOJMMbIE TIOJICTAHOBKH M MPEOOPa30BaHMUS;
epeniaTh UppaluOHAIbHBIE YPABHEHUS;
®3aMKChIBaTh KOPEHb N-i CTENEHU B BUJE CTEHEHH C APOOHBIM IMOKa3zaTejIeM U
Hao00OpOT;
®BLIYUCIIATH CTENICHU C pallMOHATBHBIM [TOKa3aTelIeM;
® BBITOJIHATH IPUKUIKN 3HAYECHUS CTEIIEHH, CPAaBHEHUE CTEIICHEH;
e11peo0Opa3oBaTh YHCIOBbIE U OYyKBEHHBIC BBIPAXKECHHS, COJEPIKAIUE CTEICHH,
pUMEHSIS CBOMCTBA;
OCHOBBI TPUTOHOMETPHUH
e11300paxkaTh YIJIbl BpAIICHUS] HA OKPYKHOCTH, COOTHOCUTDH BETUUUHBI yTJIa;
®[IPUMEHSATh OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA /I BBIYUCICHUS
3HAYEHUU TPUTOHOMETPHUYECKUX (DYHKIIMI MO OHOU U3 HHUX;
®[IDUMEHATh  OCHOBHbIE  (OpPMYJIBI  TPUTOHOMETPUU TPU  BBIYMCICHUHU
TPUTOHOMETPUYECKOTO BBIPAXKEHUS U €r0 YIPOLICHUS;
®IIPUMEHATH  OOLIME  METOAbl  PEIICHUs  YpaBHEHUH MpU  pElICHUU
TPUTOHOMETPUYECKUX YPABHEHUM;
e0OTMEYaTh Ha KPYre pEeIICHUs POCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;
®[IPUMEHATH MOHATUA OOPATHBIX TPUTOHOMETPUUECKUX (PYHKUUN NPH PEIICHUU
YPaBHEHH;
DOyHKUMH U TPaPUuKH
®yMETh ONPEIEIATH 110 (GopMyJie MPOCTEUIINE 3aBUCUMOCTH, BUbI I'Pa(UKOB;
®BbIpAXKaTh OJIHY IEPEMEHHYIO 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 MPe0Opa3oBanus rpadukoB (GyHKINU;
® BLIYHCIISATh 3HAaUCHHE (DYHKIMHU 10 3HAYEHUIO apTyMEHTa;
®CTPOUTH TpaUKHU TPUTOHOMETPUUECKHUX, MOKA3aTEIbHBIX, JOrapupMHUUECKUX
(YHKUUNA 1 BBIIOJIHATH UX TPeoOpa30BaHus;
®[IPUMEHATH CBOWMCTBA (DYHKIIUU JUIsl CPAaBHEHHS 3HAYEHUW TPUTOHOMETPUUYECKUX
byHKIII
Havana MmaTeMaTH4eCKOro aHaJIn3a
epeliaTh 33Ja4d Ha MpUMEHEHUEe (POpMysbl CyMMbl OECKOHEYHO YOBIBarOIIeH
reOMETPUYECKON MTPOrPECCHH;
e [IPUMEHATH NpaBuia AuddepenuupoBanus A qudepeHurpoBanus QyHKIUH;
epeliaTh 3aJayd Ha CBsI3b MEPBOOOpPA3HOM M €€ TNPOU3BOAHON; BBIUUCISTH
MepBOOOPa3HYIO JUIsl TaHHOW (DYHKIIHH;
epeliaTh 3aJa4d HAa TNPUMEHEHHE HHTerpaja s BbIYUCICHUS (U3HYECKUX
BEJIMYMH U IUIOLIAJICH



®COCTaBJISITh YPABHEHUS KacaTeIbHOM B 00IIEM BUJIE;
®[IPOBOJIUTH C TIOMOIIBIO MPOU3BOJHON HCCHEAOBaHUS (YHKIMHU, 3aJaHHOU
bopmyoii;
®yCTaHABIIMBAThH CBSA3H CBOMCTB (D)YHKIIUH U MTPOU3BOTHOM MO UX TpaduKam;
®[IPUMEHATH IOHATHE  IPOU3BOJHOM JUIA PEIIEHUS 3a0a4 Ha HAXOXKJICHHE
HauOOJBIIEr0, HAMMEHBIIETO 3HAYCHHUS U HA HAXOXKICHUE IKCTPEMYMa;
YpaBHeHUS U HEPABEHCTBA
epellIaTh palMOHAIIBHBIC, UPPALMOHATIBHBIE, YDABHEHUS U CUCTEMBI;
epemiaTh  IMOKa3aTeNbHBIC,  JIOTAapU(PMHUUYECKHE  ypaBHEHHUS,  CHUCTEMBI,
HEPABEHCTBA;
®ICII0JIb30BATh CBOMCTBA U rpapuKu (PYHKIIMM SIS pEIIeHUs ypaBHEHUH;
epeniaTh ypaBHEHHMsS C TPUMEHEHHEM BceX MNpUEMOB (pas3lioKeHHs Ha
MHOKHUTENIM, BBEJCHHUS HOBBIX HEU3BECTHBIX, MOJICTAHOBKH, TIpaduyecKoro
METO]1a);
epeniaTh CUCTEMbI YPABHEHUH C IPUMEHEHUEM PA3JIMYHBIX CIIOCOOO0B;
epelIaTh HEPABEHCTBA W CHUCTEMBl HEPABEHCTB C NPUMEHEHHEM DPa3JINYHBIX
CIT0cO0OB;
e [IPUMEHATh MATEMATUYECKUE METOMBI Ul PELIECHUs COAEPKATEIbHBIX 3a1a4 U3
pa3IMYHbIX 00JacTel HayKU U MPAKTUKH.
KomOunaropuka, cTaTHCTHKA M TEOPHUS BEPOATHOCTEH
® [IPUMEHSATH MIpaBUiIa KOMOMHATOPUKH MPU PEIIEHUA KOMOMHATOPHBIX 3a/a4;
e pematb KOMOWHATOpHBIE 3aJayd METOAOM Iiepedbopa M MO MPaBUITY
YMHOXKEHUS,
® IIPUMEHATH (QOPMYJbl JUIsI BBIUMCICHUS pa3MEIEHUN, IEepecTaHOBOK M
COYETAaHUM IIPU PEIICHUU 3a/1a4;
e puMeHsATh popmyny OuHoMa HeroToHa 1 TpeyronbHuk [lackans;
e pemarh MNPAKTUYECKHE 3a7a4d C HCHOJb30BAHUEM IIOHATHM U IPAaBUII
KOMOWHATOPUKHU
® pelIath 337a4M Ha BHIYHMCIICHUE BEPOSITHOCTEHN COOBITHIA,
e pelaTh NPAKTHUYECKHUE 337aud Ha 00paOOTKY YMCIIOBBIX JAHHBIX, BBIUUCISTH
MX XapaKTEPUCTUKHU

I'eomeTrpus

® pacro3HaBaTh Ha 4YepTekKax M MOJAENSIX PA3JIMYHBIX CIIy4aeB B3aUMHOIO
PacIOJIOKEHUS TPSIMBIX M TUIOCKOCTEH, apryMEHTUPOBATH CBOU CYKJICHHUS,

® BBINOJHATH MTOCTPOEHUS YIJIOB MEXIY INPSMBIMHU, IPSIMOM M INIOCKOCTBIO,
MEXy MJIOCKOCTSIMHU IO OMMCAHUIO U PACIIO3HABATh WX HA MOJENSX;

® MPUMEHATh MPU3HAKU U CBOICTBA PACIIOIIOKEHUS MPAMBIX U IIOCKOCTEH
IpY pelIeHUH 3a/1ay;

e 1300pa)kaTh HA PUCYHKAaX U KOHCTPYUPOBATh Ha MOAEIISIX MEPHEHANKYIISIPOB
Y HAKJIOHHBIX K IUIOCKOCTH, NPSAMBIX, MAPAUIETbHBIX IIOCKOCTEN, YIII0B MEXKIY
MPSIMO U TNIOCKOCTBIO M 0O0CHOBATH MOCTPOCHHUS;

e pelmaTrh 3aJa4yd Ha BBIYMCICHUE T'€OMETPUYECKHUX BEJIWYUH; OIMUCHIBAThH
pPacCTOSIHUSL OT TOYKHM JI0 IUIOCKOCTH, OT MpPSAMOM J0 TIJIOCKOCTH, MEXKIY
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IJIOCKOCTSIMM, MEXAY CKPEIIMBAIOIIUMUCS MPAMBIMUA, MEXIY MPOU3BOJbHBIMU
dburypamu B IpoCTPaHCTBE;
e u300paxaTh Ha YEPTEKAX U MOJEISIX PACCTOSHUS U OOOCHOBBIBATH CBOUX
CYX/ICHUI;
® OIPEICIATh U BBIYHUCIISITH PACCTOSIHUS B IIPOCTPAHCTBE;
MPUMEHATH (DOPMYJITBI U TEOPEMBI TFITAHUMETPHH JIJIS1 PEIICHUS 3a/1a4;
CTPOUTH MO 33JJaHHBIM KOOPJMHATAM TOYKH U IJIOCKOCTH;
HaXOJUTh KOOPJAUHATHI TOYEK;
HaxXOJIUTh ypPaBHEHHS OKPYKHOCTH, C(HEpHI, IITOCKOCTH;
BBIYUCIISITh PACCTOSIHUE MEXAY TOUKAMU;
® [IPUMEHATH TEOPETUUECKUA MaTepuall MPU PEUICHUM 3a/1ad Ha JIEUCTBUS C
BEKTOpPaMH, KOOPAUHATHBIN METO/I;
® [IPUMEHATH BEKTOPA JJIsl BBIYUCIICHUS BEJIUYUH YIJI0B U PACCTOSHUIM;
® ONHUCHIBATH M XapaKTEPU30BaTh pa3JIMYHbIE BHUAbl MHOTOIPAHHUKOB;
MIEPEUUCIISTh UX AJIEMEHTHI U CBOMCTBA,;
¢ u300pakaThb MHOTOTPAHHUKH M BBITIOJHATH IMTOCTPOCHUS Ha H300pAKCHUSAX U
MOJICIISAX;
® BBLIUKUCIIATH JIMHEHMHBIE HJIEMEHTHI M YIVIbI B  IPOCTPAHCTBEHHBIX
KOH(UTYpalMsIX, ApTyMEHTUPOBATH CBOU CYKJICHHUS;
e u300paxaTh CEYEHUsI, Pa3BEPTKH MHOTOIPAHHUKOB;
® BBLIUKUCIIATH IUIONIAIA TOBEPXHOCTEH;
® CTPOHWTH IPOCTECHINHME cedeHUs KybOa, MPHU3MbI, IHUPAMUJIBI; MPUMEHSITH
(baKThl ¥ CBEJICHUS U3 TIJIAHUMETPUH;
® IPUMEHSTh CBOMCTBA CHUMMETPUU MPU PEIICHUU 3a7ad; HCIOIb30BaTh
NPUOOPETEHHBIC 3HAHUS JJII HCCIEIOBAHUS W MOJCIMPOBAHUS HECIOXKHBIX
3a7a4;
e u300pakaTb OCHOBHBICE MHOTOTPAHHUKH ¥ BBHINOJHATH PHUCYHKH 10
YCJIOBUSM 3aJ1ay;
e u300paxaTh Tejia BpaIlleHUs, UX Pa3BEPTKHU, CEUCHUS,
e pelarh 33/[a4d Ha MOCTPOCHUE CEUYEHUM, BBIYMCICHHUE JJIMH, PACCTOSHUM,
YIJIOB, TUIOIIAJEH;
® T[IPOBOJIUTH JOKA3aTEJIbHBIE PACCYKICHUS TIPU PEILICHUH 3a/a4;
® [IPUMEHATH CBONCTBA CUMMETPHUHU IIPHU PEIICHUHU 3aja4 Ha Teja BpallCHMUS,
KOMOHWHAIINIO TEJI;
e u300paxaTh OCHOBHBIC KPYIJIbIE T€Ja W BBIMOJHSITh PUCYHKH IO YCIOBHIO
3aJ1a4uH;
e pemiaTh 3a7a4M Ha BEIYUCIICHUE TUIOMIAEH TUIOCKUX (PUTYp ¢ TPUMEHEHUEM
COOTBETCTBYIOMUX (HOPMYT U (PaKTOB U3 INITAHUMETPHUH;
® pemiath 3a7a4u Ha BBIUHMCJICHUE TIoIaaAci TMOBEPXHOCTHU
MPOCTPAHCTBEHHBIX TEJI,
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1.4 KosimyecTBO 4aCOB HA OCBOEHHE MPOrPaMMbl Y4eOHOM JUCHUIITIHHBI:

MakcuMmainbHas yueOHas Harpyska — 442
OO6s3arenpHas aynuTopHas yueOHast Harpy3ka — 301
CamocrosiTenbHas paboTa oOyyatomerocs - 141

oOs3aTenbHas yueOHas Harpy3ka oOydaromierocs: 301 gac:

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

2.1 O0béM yueOHOI TUCIMIIMHBI U BHAbI y4e0HOH padoThl

Bun yueOHoii padoThI

Oovem uacos

MakcuMmanbHasi yueOHasi HArpy3ka (Bcero) 442
O0s13aTesibHasi ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) 301
B TOM YHCJIC:

Ja00paTopHbIE PaOOTHI

NPaKTHYECKHUE 3aHATHUS

| xypc -
9
KOHTPOJIbHBIE Pa0OTHI 19
Il kypc-
10

KypcoBas paboTa (IpoeKT) (eciu npedycmompeno) -
CamocrosiTesibHasi paboTa o0y4yaromerocsi (Bcero) 141
B TOM YHCJIE:
Ilpopabomrxa  koncnexma aekyuu. Paboma ¢ yuebHvim 26
mamepuanom. Omeemvi Ha KOHMPObHbIE BONPOCHI.
Pewenue 3aoau. 46
Iloozomoexa memamuueckux coooueHul 29
Iloocomosxa memamuueckux pegepamos 6
Buinonnenue unousuoyanvuuix 3a0anutl 14
Pabota ¢ JOMOJHUTEIBHOM IUTEepaTypoid 13

Jlughghepenyuposannwiit 3auém (1, 111- cemecmpot)

Ilpomesccymounas ammecmayus 6 hopme IK3amena
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2.2 . Kanenoapno memamuueckoe naianuposanue u cooepyrcanue yueonou oucyunaunvt «0Y/1.03 Mamemamuxa» | kypc

HaumenoBanue Coaep:xxanue yueOHOro MmaTepuajia, NpaKTHYecKne 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
W3Y4YEeHUs] MATEMAaTUKH IPU OCBOEHUU NpodeccHii
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. ®opmyibl ciiokeHuss. POpMyIIbl TPUBENCHUS 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 BoIpakeHre TpUroHOMETPUUYECKUX (PYHKIUN Yepe3 TAaHT€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. Omeenuvl 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 rpaguKu

Oyukiuu. O61acTh onpeeseH!s] 1 MHOKECTBO 3HAUCHU;
rpaduk GyHKIMH, TOCTpoeHUE rpaduroB HyHKINN, 3aIaHHBIX
Pa3IMYHBIMM CIIOCOOAMM

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

[IpomexyTkH Bo3pacTaHus U yObIBaHUS, HAMOOJIbILIEE U
HAaMMEHbIIIEE 3HAYEHUSI, TOUKH SKCTPEMyMa

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

Apudmernueckue orneparuu Hag GyHKiuaMu. CrioxHas GyHKINS

(xomnoszutus). Ilonamue o nenpepwvlgHocmu QyHKyul

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 mepeHoOC, 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 CUHYCa, 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 nexkyuii. Paboma c yuebHvim
mamepuanom. Omeemul Ha KOHMPOJIbHBIE BONPOCHL.

Pewenue 3aoau.

Ilooecomosums coobwenue: « Pazeumue nonsamus (pyHxyuuy

N W B+~ |00
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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 (PYHKIIUN: apKCUHYC,
apKKOCUHYC, apKTaHT€HC
— IIpocreliniie TPUrOHOMETPUUECKUE 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

Copepxanue 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 NMPSIMOM U IUIOCKOCTBIO.

— 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.

— PaccrosiHue Mex 1y CKpelMBatOIUMUCS 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. ClioxkeHue 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 IpoU3BEICHUE BEKTOPOB.

— BekTopHoe ypaBHEHHUE NMPSIMOM U INIOCKOCTH.

— YpaBHEeHUE OKPY>KHOCTH, Chephl, INIOCKOCTH.

— Hcnonp30BaHne BEKTOPOB MPH T0KA3ATEIBCTBE TEOPEM
CTEPEOMETPUH.

Camocmoamenvhaa padoma ooyuaowguxca:

Ilpopabomxa xoncnekma 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

Pasznea 5. Hauaina MmaTeMaTH4eCKOro aHAJIU3A

36

Tema 5.1.
IMocaenoBaTeJ ILHOCTH

CnocoOblI 3aJaHus U CBOMCTBA YHCIIOBBIX ITOCIEI0BATEILHOCTEM.
Ilonamue o npedene nocredosamenvhocmu. Cywecmeosarue
npeoena MOHOMOHHOU 02PAHUYEHHOU NOCe008aAMeNIbHOCU

CymMmupoBaHue ToclieoBaTeIbHOCTEN. 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, ITIPOU3BCACHUS, HACTHOT'O

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

KontpoabHasi padora Ne 7

YpaBHEHHE KacaTelbHOMN K TpaduKy QYHKITUH

[IpumMeHeHre mporu3BOAHON K UCCIEAOBAHUIO (DYHKIIMM U
MOCTPOEHUIO rPaPUKOB

= INEE DN

Bropas nmpousBoiHas, €€ TeOMETPUUSCKHUIA U GU3HMUECKUN CMBICI.
HaxosxaeHnue ckopocTu Jyisl mpoliecca, 3aJaHHoro GopMyIion u
rpaduxom

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

KounrpoJsabHas padora Ne 8

Hpaxmuttecxue 3anamusn:
— Yucnosas IIoCJICA0BATCIBbHOCTD, CIT0COOBI €€ 3aJaHuAd,

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

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

— IIpaBuna 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

— Haxoxienue HanOOoJIbIIeT0, HANMEHBIIIETO 3HAYCHUS U
AKCTPEMaIbHBIX 3HAUYCHUN (DYHKITHH.

— 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 ougpepenyuanrono2o 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 BBIPAKECHUIM

— Pemenne TpuroHOMETpUYECKUX YPaBHEHUM

— Penienue TpuroHOMeTpUYECKUX HEPABEHCTB, 13

TPUTOHOMETPUUECKUX CUCTEM YPaBHEHUI

— BekTopsl, 1eMCTBUS HAJl BEKTOPAMMU.

— Bbluncnenre npou3BOHBIX (PYHKIIHIA

— I[IpumMeHeHne nporu3BOAHON K UCCIEAOBAHUIO (DYHKIIMIA
Kounrpoabnas padora Ne9 1
Pemenune 3anau. [logBeaenne uToros 3a rox. 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 onpenesIeHHOTO HHTETpaJIa ISl HAXOXKICHUS
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 HetoTrona—IJleitbnuia 8
— [Ipumenenune uHTerpaga K BHIYUCICHUIO (PU3UYECKUX
BEJIMYMH M IUIOMIAICH
Camocmoamenvhaa padoma ooyuarouguxcs. 9
Ilpopabomra xoncnekma nexyuii. Paboma c yueonvim 2
mamepuanom. Omeemuvl Ha KOHMPOJIbHbIE BONPOCDHL.
Buvinonnenue unousudyanvuvix 3adanuii no meme «Dopmyna 5
Hviomona-Jletibnuyay
Pewenue 3aoau 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

Bepmuasr pebpa, rpaHu MHOTOTpaHHUKA. Pazsepmia.
Muocoepannvie yenvi. Bwinykavle mmocoepannuku. Teopema
Diinepa

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

[Mapamnenenunen. Ky6

[Iupamupga. IlpaBunpHas nupamuza. YCEYEeHHas NUpaMuiaa.
Terpasap

CummeTpuu B KyOe, B apajuiesienunesie, B Npu3Me U MUpaMu/e.
CeueHus Ky0a, NpU3Mbl U IUPAMU/IBI

[IpencraBnenne o0 MpaBUIBHBIX MHOTOIPAaHHUKaX (TeTpa’iap, KyoO,
OKTa’Ip, NOJEKAdIP U UKOCAIP)

Konrpoabnasi padora Ne 2

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

Camocmoamenvhana padoma ooyuaOwuxca:

IIpopabomra xoucnexma nexyuu. Paboma c yueoOHvim
mamepuanom. Omeemol Ha KOHMPOJILHbIE BONPOCDHL.

H3yuenue oononrHumenvHou 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

[{esible 1 palOHAIIBHBIE YU CIIA

JlencTBUTEbHBIC YMCTIa

Hpu6ﬂu9fC€HHbl€ 6blHYUCTICHUA

Komnnexcnvie yucna

NP Rk

Ilpakmuueckue 3anamusn:
— ApudmeTndeckue AeMCTBUS HaJ YMCIAMU, HAXOXKICHHUE

NPUOIMKEHHBIX 3HAYEHUN U TOTPEIIHOCTU BBIYHMCIICHUH,
CPaBHEHME YHCIIOBBIX BBIPAKEHUN.

— IpubnmxeHHbIC BEIYUCICHUS U PEIICHUS TTPUKIaTHBIX
3ajad.

Camocmoamenvhana padoma ooyuaOwguxca:

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

Pewenue 3aoau.

Tloocomosumo COO6M4€HU€.' «Hcmopuﬂ paseumusl KOMnjieKCHblX
qucen)

N (W NN

Tema 7.2. Kopuu u
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 NoKa3ameem

[IpeoOpa3zoBanue 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

IIOKAa3aTCIIsIMU. CpaBHeHI/IC CTCIICHEH.

— IIpeobpazoBanus BeIpaKeHUM, COJIEpKAIIUX CTEIIECHU.

Kontpoabnas padora Ne 3

Camocmoamenvnasn padoma odyyaouuxcs:

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

Pewenue 3aoau.

Iloocomosums COO6M4€HM€.' «HCWZOPM}Z paseumusl KOMNJIE€KCHbIX
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.

— Pemenue nokas3aTeIbHBIX HCPABCHCTB.

KounrpoasHasi padora Ne 4

Camocmoamenvhana padoma ooyuaOwguxca:

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

Pewenue 3aoau.

Ilooecomosums peghepam.: « Pazsumue nousmus yrKyuu»

25




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 ¢ jorapudmamu. Ilepexogq K HOBOMY
OCHOBAHHIO

Ilpakmuueckue 3anamusn:
— Haxoxnenue 3HaueHuil iorapudma no mpou3BOJIbLHOMY

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

Camocmoamenvhaa padoma ooyuarowguxca:

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 y4yeOHOro MmarepuaJjia

10

Tema 8.2.
Jlorapudgmuueckas

byHkuus

Onpenenenue GyHKLIUHU, CBONCTBA U IpadUKU.
[IpeoOpa3zoBanust rpauKoB.

Ilpakmuueckue 3anamusn:
— Pemmenue norapuMuiecKkux ypaBHEHUI U CUCTEM.

— Pemenne norapudMuuecknx HEpaBEHCTB.

Konrpoasnas padora Ne 5
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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 mokaszareabHON QYyHKIIUN
— I[IpousBoanas norapudmudeckoi PyHKIUNU 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 | 00pasyrouias, 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 3agau no reme «unuuap»
— Pemenue 3ana4 no teme «Konyc»
— Pemenue 3agau o reme «l1lap u chepa»
— IlocTpoeHue ceueHui MUIMHAPA, KOHYCa, apa

Camocmoamenvnasn padoma odyyaouuxcs:

Ilpopabomra xoncnekma nexyuti. 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. MuterpanbHas hopmyiia oobeMa

dopmyiibl 00beMa Ky0a, IpSIMOYTOJIBLHOTO NapalijIesieuIe 1a,
MIPU3MBI, TUPAMHUIbI

dopmyibl 00beMa MUIMHAPA U KOHYCa

cDOpMyJ'IBI IIomaayn MMOBEPXHOCTU HNHUIIMHAPA U KOHYCa

dopmyibl 00beMa 11apa U Mo chepsl

[Togobue ten. OTHOLIEHUE TUIONIaAe TOBEPXHOCTEN 1 00BEMOB
IMOJOOHBIX TEI

Kontpoabnas padora Ne 8

PR RPN N e

Ilpakmuueckue 3anamusn:
— Haxoxnienre o0beMoB Ky0a, mapasienenumnesa,
TTPU3MBI
— Haxoxienne o0béMa nupamubl
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— Haxoxienre o0beMOB HWIMH/IPA, KOHYCa U 11apa
— Haxosx1eHre miomnaayd NoBepXHOCTH ITUINHIPA,
KOHYyCa U Iapa

Camocmoamenvhnasn padoma odyuarouwuxcs.

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

Ilooecomoska coobwenus « nmezpanvHule GeuyunbL) O
nposeodenus: beceobl

Pewenue 3a0au

Paboma ¢ oononnumenvroti rumepamypoti

Pazoden 11. KoMOMHATOPUKA, CTATHCTUKA U TEOPUS BEPOSATHOCTEH

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.

Ilooecomoska coobwenus « M3 ucmopuu KOMOUHAMOPUKUY

Pewenue 3a0au

NN - O - -

Tema 11.2.
JIeMeHThI TEOPUH
BEPOSITHOCTEM

CoObITHE, BEPOSITHOCTH COOBITHS, CIIOKEHUE U YMHOKEHUE
BeposiTHOCTEH. [loHsamue o Hezagucumocmu coobimull.
Juckpemuas cnyuaiinas eiuduna, 3aKOH e€ pacnpeoeietus.
Yucnosvie xapakmepucmuky OUCKPEmHOU CAYYAUHOU 8eIUYUHDL.
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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. Penenne KOMOMHATOPHBIX
3a1ad4.

— Pa3memenus, coueTanus U epecTaHOBKU.

— bunom Herorona u tpeyronsHuk Ilackass.

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

— Brruuciienue BepostHocTen. [IpencraBienne 4ncioBbIxX
naHHbIX. [ [pukiagHele 3anaun

Camocmoamenvhaa padoma ooyuarOuguxcs.

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

Iloocomoska coobwenus «lIpoucxooicoenue meopuu
sepossmuocmeny, « Cnyyatinvie 8eiudutbl»

Pewenue 3aoau

Paboma ¢ oononnumenvHou 1umepamypou




Pazoen 12. YpaBHeHHsI U HEPABEHCTBA

Conepmaﬂne yqeﬁﬂoro MarTrepHaja 12
Tema 12.1. PaBHOCHIIBHOCTH YpaBHEHMI, HEPABEHCTB, cucTeM. OCHOBHBIE
YpaBHeHusi u IPUEMBI UX pelIeHns (Pa3ioKeHHE Ha MHOKUTENN, BBEICHHE 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 METOJIOB JUISl PEIICHUS
pelueHnn ypaBHeHnﬁ COACPIKATCIIbHBIX 3a1a4 U3 Pa3JIMYHbIX obacTen HAayKHu U 1
M HEPABEHCTB. TIPAKTHKH.
MHuTepnperanus pe3yiabTaTa, y4eT peajJbHbIX OTPaHUYECHUM.
Kontpoabnas padora Ne9 1
Ilpakmuueckue 3anamusn:
— KopHu ypaBHeHMi1. PaBHOCUIIBHOCTh YpaBHEHUI.
— IIpeoOpazoBanue ypaBHeHU. OCHOBHBIC IPUEMBI 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 cBOMCTB U rpadyukoB QYHKITAN TS

pEIICHUS] YPABHEHU U HEPABEHCTB.

Camocmoamenvnan padoma odyuaoujuxcs.

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

Buvinonnenue unoueudyanvuuix saoanuti no meme « Pewenue
VPaHeHUll U HepaseHCcme, CO0ePHCAUUX MOOYIb)»

Pewenue 3a0au

Paboma ¢ dononnumenvroti rumepamypoti

Pazoen 13. IloBTopenue

25

Copaepxanue y4e0HOro MaTepuaJia

Ilpakmuueckue 3anamusn:
— JlencTBUS ¢ NEWCTBUTEIBHBIMU YUCIIAMU.
— JlencTBUs ¢ KOMIUIEKCHBIMU YU CIIAMM.
— IIpeoOpazoBanue BeIpakeHUM, COACPKAIIUX KOPEHb N-0i
CTETICHHU.
— IIpeobpazoBanue BbIpakeHUM ¢ paluoHaIbHBIMU
IIOKa3aTeIsMHU.
— Pemrenue nokasarenpHbIX YPABHEHUN U HEPABEHCTB.
— Pemenue norapuMuyeckux ypaBHEHH U HEPABEHCTB.
— IIpounsBoaHas u ee MpUMEHEHUE
— IlepBooOpasHasi u UHTETpa
— Pemenue 3amau no rema
" «MHOrorpaHHUKN»
= «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 unousuoyanvuwix 3a0anutl.

1
Iloozomoska Kk npomeicymouHol ammecmayuy no Mamemamuxe.
Paboma ¢ oononnumenvroti rumepamypoti 1
Hroro 442
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3 YCJIOBUS PEAJIM3AIIN YUYEBHOM JUCILIMITJIMHBI
3.1 MarepuaibHO-TeXHUUYECKOE 00eCIIeUeHHE

Peanuzanms nporpamMmbel y4eOHON TUCIUTUIMHBI TPEOYyeT HATIWYUs YICOHOTO
kaOuHeTa «MareMaTHKa»
O6opynoBanne yueOHOTO KaOUHETA:

" TI0CAJ0YHBIC MECTA MO KOJIMYECTBY O0YJAFOIITIXCS;

= pabodee MECTO MPENOIaBaTEelIs;

"  KOMIUICKT y4eOHO-HATJISAIHBIX ITOCOOUH TI0 MaTEMaTHKE;

"  OUOIMOTEYHBIN QOHT;
TexHUYeCcKue CpeIcTBa O0YUCHUS:

"  MyJbTHMEIUHHOE 000PYI0BaHUE;
NupopMannoHHO-KOMMYHHKAIIMOHHBIC CPEJICTBA:

= https://my.1september.ru/
= Crepeometpus 10-11. OOpazoBaTenbHast KOJIICKIIUS.
= Aunrebpa. ['eomerpus. UHpopmaTuka. DI€KTUBHBIE KYypPCHI.

=  Anre6pa 10 knacc. Bugeoypoxku.

3.2. MupopmanuonHoe odecnedeHne 00y4eHust

OCHOBHbBIE HCTOYHMKH:

M.U. bammakoB «Matematuka». — M.: Akagemus, 2015, — 256 c.

M.U. bamMakoB «Matemartuka. 3agadauk». — M.: Axagemus, 2016.- 416 c.

A. H. KonmoropoB «Ainredpa m Havanma ananu3a, 10-11 xmace». — M.:
[Ipocsemenue, 2015. — 384 c.

A.B. Tloropenos «I'eomerpus, 10-11 kmace». — M.: IIpocsewmenune, 2015. -
175 c.

JlonoJIHUTEIbHbIE€ HCTOYHHKH:

1. A. T. Mopakosuu, E. E. Tynpunmnckas «AnreOpa W Hauajga aHaau3a.
KonTtponbshbie paboTe». - M.: MHemo3uHa, 2007. — 62 c.

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

3. I'. B. HopodeeB. «COOpHHK 3agaHWil UIsi TPOBEICHUS MHUCHMEHHOTO
sK3aMeHa 3a Kypc cpenneit mkonsl 11 k. M: Ipoda, 2002. — 160c.

4. T. B. KonecuukoBa, O. H. KonecunkoB «Anrebpa M Hauajga aHalu3a.
COopHUK 3aJaHUil i1 TOJTOTOBKM K HWTOTOBOM arTectauuu». — M.:
Ok3ameH, 2006. — 63 c.

5. U. M. Ilerpymenko, B.W. TIpoxopenko, B. ®. CadponoB «CO0opHUK 337124 110
anrebpe, reomMeTpur M HavdasiaMm aHanuza». — Cankr-IlerepOypr, Mockaa,
Kpacnonap: Jlans, 2007. — 576 c.

6. I N. Kosanéra «l'eomerpus. 3amaHusi Ha TOTOBBIX YepTekax IO
ctepeomeTpumn».- Bonrorpan: Yuurens.- 196c¢.


https://my.1september.ru/

7. b. M. IlucapeBckuii «9KcTpeMyMbl U KacaTenbHble». — M: Bako, 2014. —
64c.

8. B. U. I'mu30ypr «Anrebpa u Hauvana aHanuza. KoHTpoJbHBIE PaObOTHI». -
M.: Muemo3suna, 2016. — 61c.

9. N. P. Beiconkuii «Teopust BeposaTHocTeH 1 ctaTuctuka. Kpykok 1o reopuu
BeposiTHOcTe». M: N3-Bo MIITHMO, 2017. -128c.

10.A. H. Pypykun «KoHTpoiabHO-U3MepHUTENbHbIE MaTepuanbl. Anrebpa u
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
YUYEBHOU JUCHUIIJIMHBI
Kontpois M omeHka pe3ylbTaTOB OCBOCHUS YUYE€OHOW JUCHUTUIMHBI

OCYHICCTBILICTCA IIPCIIOAABATCIICM B IIPOHCCCE ITPOBCACHUA

paboT, KOHTPOJBHBIX pabOT, YCTHBIX OTBETOB
BBITIOJTHCHUS 00YUYaAIOIIUMHUCS TOMAITHUX 33 TaHHH.

CaMOCTOATCIIBHBIX

o6yt1a10m1/1xc;1, a TakKoKC

Pe3yabTarhl 00yueHus (0CBOEHHbIE YMEHUS, YCBOCHHbIE
3HAHUA)

®opMbI 1 METOABI
KOHTPOJISl H OLleHKH
pe3yJabTAaTOB 00y4eHUs

e u300paxkaThb YIVIBI BpallleHUs Ha OKPYXKHOCTH,
COOTHOCHUTH BEJIMYHHBI YIJIA;

® IIPUMEHSTH OCHOBHBIE TPUTOHOMETPUYECKHE
TOXKIECTBA TUTSL BBIYMCIICHUS 3HAYEHUUN
TPUTOHOMETPUYECKUX (PYHKIMI MO OAHOW U3 HUX;

® [PUMEHATb OCHOBHBIE (DOPMYJIBI TPUTOHOMETPUU
IIPU BBIYUCICHUU TPUTOHOMETPUYECKOTO BBIPAXKECHUSA U
€ro yIpOILECHUS;

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

dbopmyne  mpocTeiine

eyMETb  ONpEAENATh IO
3aBHCHUMOCTH, BHJIbI TPAPHUKOB;

®BbIpaXXaTh OJIHY MIEPEMEHHYIO YEPE3 APYTYIO;

®HAXOJUTh O00JIACTH ONpeneNieHUus W O00JACTh 3HAYECHUU
GhyHKIUY;

®CTPOUTH U YUTATh TPpaUKU PA3TUUHBIX (PYHKIUH;

elicciieoBaTh (DYHKIIUY;

®COCTAaBJIATH BUBI (QYHKIIUI IO JAHHOMY YCIIOBHIO;

epelaTh 33Ja4i Ha SKCTPEMYMBIL;

® BBITIOJTHATH MPeoOpa3oBaHus TpadUKoB (PYHKIUU;

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

®CTPOUTH TpaPUKA TPUTOHOMETPUUYECKUX (PYHKUUH H
BBITNIOJHATH UX IPeoOpa3oBaHus;

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

OpOHTAIIbHBIN,
WHIUBUYJIBHBII OIPOC.
Pemenue ynpaxxnenuil.
[TocTpoenue u ureHne
rpa@uKoB (QyHKIIHH.
CamocTtosiTenbHas padbora.
KoHntposnbHas padora.

® IPUMEHATH OOIIME METOAbl PEIICHUS YpPaBHEHUH IMpH
PEILICHUU TPUTOHOMETPUUECKUX YPABHEHMIA;

® OTMEYATh Ha Kpyre pelIeHUs
TPUTOHOMETPUYECKUX HEPABEHCTB;

® IPUMEHSTH TIOHITHUSI OOPATHBIX TPUTOHOMETPUIECKUX
(GyHKIMIA IPU PEIICHNN ypaBHEHU;

MPOCTEUIITNX

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

® pPacCIlO3HaBaTb HA 4YCPTCIKAX M MOJACIIAX pPa3IMYHBIX
CJIydacB B3aMHOI'O PAaCIIOJIOKCHUA IIPAMBIX n
HJ'IOCKOCTCFI, APTrYMCHTHUPOBATH CBOU CYKICHUSI,

¢ BbBIIIOJIHATE IOCTPOCHUA YIJIOB MCKAY IMPIAMBIMH,

OpOHTAIIBHBIN,
VHJIMBU1YaJIbHBIN YCTHBIN
OIIpOC.

Pemenne 3anau.
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OpPSIMOM W TUIOCKOCTBIO, MEXIY IUIOCKOCTSIMH 10
OMKMCAHUIO ¥ PACIO3HABATh MX HAa MOJCIISX;

® MPUMCHITh TPU3HAKK M CBONCTBA PACIIOIOKEHUS
MPSMBIX U TJIOCKOCTEH MPU PEIICHNN 3a]1a4;

e p300pakaTh Ha PHUCYHKAaX M KOHCTPYHPOBATh Ha
MOJCIISIX TEPICHIUKYISIPOB U HAKIOHHBIX K TJIOCKOCTH,
MPSAMBIX, TMMApaUICIbHBIX TUIOCKOCTEH, YIJIOB MEXIY
IPSIMOM M IJIOCKOCTBIO U 000CHOBAThH ITOCTPOCHHUS;

e pemaTrh 3aJa4d Ha BBIYUCICHUEC T€OMETPHYCCKHUX
BCJIUYHMH, OIHUCBHIBATH PACCTOSHUSA OT TOYKH JIO
IUIOCKOCTH, OT TPSIMOM  JI0 IUIOCKOCTH, MEXKIY
MJIOCKOCTSIMH, MEXAY CKPEIIMBAIONUMUCS TIPSIMBIMH,
MEXIy MTPOU3BOIBHBIMH (PUTYpaMH B IPOCTPAHCTRBE;

® H300pakaTh HA YEPTEKAX M MOJECIAX PACCTOSIHUS U
000CHOBBIBaTh CBOUX CYKJICHUM;

e OmpenensiTh U BBIYUCIATH
MIPOCTPAHCTBE;

® TIPUMEHATH (HOPMYJIBI U TEOPEMBI TNIAHUMETPHUH IS
pEIIcHMS 3a7a4;

PaCCTOAHUA B

CamocrosiTenbHas paboTa
Kontposnbhas pabora.

® CTPOUTH T10 3aJJaHHBIM KOOPAMHATAM TOYKH U TJIIOCKOCTH;

®HAXOJUTh KOOPJIUHATHI TOUECK;

®HAXO/IUTh YPaBHEHUSI OKPY>KHOCTH, CPEPbI, TNIOCKOCTH;

®BLIYMCIISITh PACCTOSIHUE MEKY TOUKAMU;

®IPUMECHATh TEOPECTHUUYECKUN MaTepual MNpU PEIICHUU
3a71a4 Ha JCUCTBUS C BEKTOPaMH, KOOPAUHATHBIN METO;

®[IPUMEHSATh BEKTOPA ISl BBIYMCIICHUS BEJIWYUH YIJIOB U
pPacCTOSIHU;

OpOHTAIBHBIN,
VHIMBUTyaJIbHBIN OMPOC.
Pemenne 3amau.
CamocTtosTenpHas paboTa
KonTtpoarsHas pabota

e pemaTh 3aJa4d HAa TMPUMEHEHHE (QOPMYJIBI CYMMBI
O0ECKOHEYHO yObIBaIOIIEH F€OMETPUUYECKON IPOrPECCHH;

® MPUMEHATh  mpaBuia  AUPPEepeHIUpOBAHUS IS
muddepentrpoBanus QyHKIIHIA;

OpOHTAJIbHBIH,
VH]IMBU1yaJbHBIN OMPOC.
Pemenune ynpaxneHui.
Pemenue TecTos.

CamocTtosiTenbHas padbora.

KontponbHas pabora.

® COCTAaBJIATh YPAaBHEHUS KacaTeJIbHOM B OOIIEM BU/IE;

® [POBOAWTH C IOMOIIBIO TNPOU3BOJHON HCCIEAOBAHUS
byHKUMH, 3a1aHHON (HOPMYJION;

® YCTaHaBIIMBAThH CBS3U CBOMCTB (DYHKIIMH U IPOU3BOTHOM
1o ux rpadukam;

® [PUMEHSTH MOHATHE NPOU3BOAHOMN ISl pEIICHUS 3a]a4
Ha HaXOKJE€HUE HauOOJIbLIETO, HAUMEHBIIET0 3HAYECHUS
U Ha HaXOXJICHHE IKCTPEMYMa;

OpOHTAJIbHBIN,
VHIUBUIYaJbHBIN OIPOC.
Pemenune ynpaxuenui.

CamocTtosiTenbHas padora.

Kontponbhas pabora.

epelIaTh 3aJayd  Ha CBA3b IEPBOOOpAsHOW U €€
MPOU3BOJAHON; BBIYUCISTH MEPBOOOPA3HYIO ISl JTAHHOU

(dyHKIUY;

OpOHTAIIBHBIMN,
VHIUBUAYaJIbHBIN OIPOC.
Pemenune ynpaxaenui.
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epCIIATh 3aa4M HA TIPUMCHCHUEC MHTCIpala A
BBIYHCIJICHUA (bI/ISI/I‘ICCKI/IX BCJIIMYHH U HJIOHIa,Heﬁ;

CamocrosTenbHas padoTa.

Kontponbhas paborta

¢ OIIKMCbIBATHL M XaAPAKTCPHU30BAThb PA3JIMYHBIC BHUAbI

MHOTOTPAHHHUKOB; TEPEYUCHIATh HMX DJIEMEHTHl U
CBOMCTBA;

e u3o0paxkaTb  MHOTOTPAHHUKA U BBINOJHATH
MIOCTPOCHUS Ha N300PaKEHUSIX U MOJISTIAX;

® BHIYUCIIATH JIMHEWHBIC OJEMEHThl W  YIJIBI B

IPOCTPAHCTBEHHBIX KOH(PUTYpalusix, apryMeHTUPOBATH
CBOM CYKJICHUS,

e 1300pa)kaTh CEYECHUS], pa3BEPTKM MHOTOI'PaHHUKOB;

® BBIYUCIIATH ILIOMIAAN IOBEPXHOCTEN;

® CTpOUTh IMpOCTEHIlIMEe CeUeHUs Kyba, NpPU3MBI,
NUPAMUJBI;, TPUMEHITh (AKTBl W CBENCHUSA U3
IUIAaHUMETPHH;

® [MPUMEHATh CBOICTBA CHMMETPUU TIPU PELICHUU
3a/lay; HCMOJb30BATh NPUOOPETEHHbIE 3HAHUA MJIA
VICCJIEIOBAHMS M MOJEIMPOBAHNS HECIIOKHBIX 3a/a4;
® 1300paXkaTh OCHOBHBIE MHOT'OI'PaHHHUKHU
BBIIIOJIHATh PUCYHKH 110 YCJIOBHUSIM 3a/1a4;

)51

OpOHTAIBHBIN,
VH]IMBUTyaJIbHBIN OMPOC.
Pemenue 3amay.
Pemenue TecToB.

CamocrosTenpHas paboTa.

KoHntposbHas padora.

®BBITTOTHATE aApU(PMETHUECKUE EUCTBHS HaJ YHUCIIAMHU,
coueTasl yCTHbIC U TUCbMEHHBIC TIPUEMBI;

®HAXOJWTHh TNPHUOTMKCHHBIC 3HAYCHUS
MOTPEIIHOCTEU
BBIYHCIICHU (A0COIOTHON U OTHOCUTEIHHOM);

® CPAaBHMBATh YHUCIIOBBIC BHIPAKCHUS;

®HAXOJINTh ONTHOKHU B TTPEOOPA30BAHUSIX U BEIYHCIICHUSIX;

BCJIIMYUH H

OpOHTAIBHBIN,
VH]IMBUTyaJIbHBIN OMPOC.
Pemenne 3amau.

CamocTtosiTenbHas padbora.

®BBLIYMCIIATh U CPABHUBATh KOPHHM, BBITIOJHATH MPUKHUIKA
3HAYEHUS KOPHS;

e11peoOpa3oBaTh YHCIOBbIE W OYyKBEHHBIC BBIPAXKCHUS,
coJiepKaInue paarKaibl;

®BLITTOJTHATh pacyeThl M0 (GopMysaM, COACpPKAITUM
paJvKajbl, OCYIIECTBIISAS HEOOXOIUMBIC TIOJICTAHOBKH H
npeoOpa3oBaHus;

eperiaTh UpparMoHaIbHbIC YPAaBHEHUS;

®HAXOJWTh 3HAYCHHE  CTEICHH,
HE0OXOAMMOCTH

® MHCTPYMCHTAJIbHBIC CPE/ICTBA;

®3aIMChIBATh KOPEHb N-Ml CTEIICHH B BHJIEC CTENEHU C
TPOOHBIM TOKa3aTeIeM U Ha000pOT;

®BLIYUCIISTH CTETICHH C PAllMOHATBHBIM MTOKa3aTelIeM;

®BLITIOTHATh TPUKUIAKA 3HAYEHUS CTEMEHU, CpaBHEHUE
CTCIICHEH;

e11peoOpa3oBaTh YKCIOBBIE W OYKBEHHBIC BBIPAXKCHUS,

WCIIOJIb3YSl  TIpHU

OpOHTAJIbHBIN,
VH]IMBU1yaJIbHBIN OMPOC.
Pemienue 3agau.
Pemenue tectos.

CamocTtosTenbHas padora.

Kontponbhas pabora.
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COACPKAIMMEC CTCIICHU, ITPHUMCH S CBOﬁCTBa;

¢ CTPOUTH rpaMKK MOKa3aTeIbHBIX (QYHKIIHIA;
epelllaTh MOKA3aTeNIbHbIE YPABHEHUSI U HEPABEHCTBA 10

HN3BCCTHBIM AJITOPpUTMaM,

OpoHTaIBHBIN,
WHJVBUAYaJIbHBINA OIIPOC.
Pemrenue ynpaxHeHuu.
CamocrosTenpHas paboTa.
KoHTtposibHas padbota

e CTPOUTH TpaduKu JorapuPMuuecKux QyHKIIHIH;
epemiaTh Jiorapu(MUUEeCKUe ypaBHEHHMS U HEPaBEHCTBA
10 U3BECTHBIM aJITOPUTMAaM;

OpPOHTAIBHBIN,
VH]IMBUTyaJIbHBIN OMPOC.
Pemenune ynpaxneHui.
CamocrosTenpHas padoTa.
KontposnbHas paborta

n300paxkaTh TeJia BpallleHUsl, UX Pa3BEPTKU, CCUCHHUS;
pelmarh 3ajlaud Ha TMOCTPOSHHUE CEUEHUM, BBIYMCIICHUE
JUTMH, PaCCTOSIHUAM, YTJI0B, ILTOMIAJIEH;

MPOBOAUTH JOKA3aTEIbHBIE PACCYKICHUS MPU PEIICHUU
3aj1a4;

MIPUMEHATh CBOMCTBA CUMMETPUHU MNPU PEUICHUHU 3a]a4
Ha Tejia BpalleH!s], KOMOMHAIIUIO TET,

n300paxkaTb OCHOBHBIC KpYIJIbIE€ TeJIa U BBIMOJHSTH
PUCYHKH 10 YCJIOBHIO 3aJ1auu;

OpoHTaIBHBIN,
WHJVMBHUAYaJIbHBINA OIIPOC.
Pemrenue ynpaxHeHuu.
CamocrosiTenbHas padoTa.

e pelaTh 33/1a4M Ha BBIYMCICHUE TUIOLIAAECH MIOCKUX
buryp ¢ NpUMEHEHHEM COOTBETCTBYIOIIMX (OpMyN U
(bakTOB U3 TUIAHUMETPUU;

e pemarh 3a4a4d  Ha  BBIYHCIICHUE
MOBEPXHOCTU NPOCTPAHCTBEHHBIX TEI;

JIoIa e

OpOHTAIBHBIN,
VHIMBU1yaJIbHBIN OMPOC.
Pemenune ynpaxxaeHui.
CamocTtosrenbHas padbora.
KontposnbHas pabota

® [PUMEHATh MpaBUja KOMOWHATOPUKHU MpPU PEIICHUU
KOMOMHATOPHBIX 33/1a4;

peniaTh KOMOMHATOPHBIE 33Ja4d METOAOM Iepedopa u
110 MPABUITY YMHOKECHHUS;

OPUMEHATh (POPMYJIbI JUUIsl BBIUMCICHUS pa3MeElleHUl,
MEPECTAaHOBOK M COYETAaHUM NPU PELICHUH 3a7aY;
NpUMEHSATh (hopmyny OnHoMa Hbl0TOHA U TpEeyTroJbHUK
ITackans;

pemiaTb MpakTUYECKHE 3aJayd C MCIOJb30BaHUEM
HNOHATUN U MPaBUJ KOMOWHATOPUKY;

pelmiath 3aJayd  Ha BbIUMCJIEHHE BEPOSITHOCTEH
COOBITHI;
pemiaTh  IpakTUYECKWe 3aJaud Ha  o0paboTKy

YHCJIOBBIX AAHHBIX, BBIYHUCIIATh UX XAPAKTCPHUCTHKH,

OpOHTAJIbHBIH,
VHIMBU1yaJIbHBIN OMPOC.
Pemenune ynpaxneHui.
CamocTtosiTenbHas padbora.

epeliaTh palMoHANIbHbBIE, UPPALMOHATBHBIC, YPABHEHUS U
CUCTEMBI;

®IICTIONH30BAaTh CBOMCTBA W Tpaduku QyHKIUN 715
pelLIeHus] YPaBHEHHUI;

OpOHTAIIbHBIN,
VHIMBU1yaJIbHBIN OMPOC.
Pemenue ynpaxueHui.
CamocTrosTenpHas padoTa.
KontponbHas paborta
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epemiaTh ypaBHEHHs C MPUMEHEHHEM BCEX MPUEMOB
(pa3noxxeHus

HA MHOXUTENIM, BBEICHUS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, Tpa)iIeCKOTO METO/1);

epelIaTh CHCTEMbl  ypaBHEHWH ¢  NPUMEHEHUEM
Pa3ITUYIHBIX CIIOCOOOB;

epemaTh HEPAaBEHCTBA H CHCTEMBI HEPAaBEHCTB C
NPUMEHEHHEM PA3JINIHBIX CIIOCO0OB;

®IIPUMCHITh MAaTEMaTUYECKHE METOMABI ISl PCeIICHHS
COJZIepP KATENIbHBIX 3a7a4 U3 PA3IMYHBIX 00JacTel HAyKH
Y TIPAKTHKH.
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