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1. MACHHOPT PABOYEN MMPOI'PAMMbBI YYEBHOM JAUCIHHAIIJINHBI
MaTteMaTuka

1.1. Oobs1acTh NIPUMEHEHUA POTrPAMMBbI
[Iporpamma  y4eOHOM  JUCHMIUIMHBI  SIBISIETCS  YacThblO  OCHOBHOM
podeCCHOHATEHON 00pa3oBaTeIbHON MporpaMMbl B cooTBeTCTBUU ¢ PI'OC
no cnenuanbHoct CI1O 44.02.01 JlomkonsHOE 00pa3oBaHuE.
1.2. MecTo IMCUMIUIMHBI B CTPYKTYpe OCHOBHOW mnpodeccuoHaAIbHOI
o0pa3oBaTeIbHON MPOrPaMMbI:
VYyebnas nucuuiinHa «MaremaTtuka» SBISETCS Y4YEOHBIM MPEIMETOM
npoduibHoi moarotroBku GI'OC cpennero ob1ero oopazoBaHusl.
VYyebnas nucuumiumHa «MaremaTtuka» ¢GopMHupyeT 0a30Bble 3HAHHMS YMEHHUS U
KOMITETEHIIUY HEOOXOAUMBIE VISl TalIbHEUIIEro HEeMPEPHIBHOTO 00pa30BaHMUsl.

1.3. Heau um 3amaum y4eOHOl JMCUMILVIMHBI — TPeOOBaHMA K pe3yJbTaTam
OCBOCHMS TUCHUILINHBI:
Conepxxanue mnporpammbl «MaremaTrKa) HAIpPaBICHO Ha JIOCTHKECHHE

CJICTYIOTITUX
neJen:

* obOecrnieueHue CcHOPMHUPOBAHHOCTU TMPEACTABICHUN O COIMATBHBIX,
KYJIbTYPHBIX u

UCTOPUYECKUX (DaKTOpax CTAHOBIICHUS MATEMATUKHU

» obecrieueHre CGHOPMUPOBAHHOCTH JIOTUYECKOTO, aJITOPUTMUYECKOTO U
MaTeMaTUYECKOTO MBIILJICHHUS;

* oOecrieueHre cPOPMUPOBAHHOCTH YMEHHUM TPUMEHSTh MOTYYEHHBIC 3HAHUS
IIpU PEIICHUU Pa3INYHbIX 3a/a4;

 obecrnieueHue cPopMUPOBAHHOCTH MPEJCTABICHUI O MaTeMaTUKE KaK YacTH
00111eueIOBEYECKON KYJIBTYPhl, YHUBEPCAJIHLHOM SI3bIKE HAYKH, TMO3BOJISIONIEM
OMUCHIBATh U U3yYaTh PEAIbHBIC MPOIECCHI U SBJIICHMUS.

B nporpammy BKIIIOYEHO COJIepKaHUE, HAMpaBjieHHOE Ha (GOPMUPOBAHUE Y
CTYJICHTOB KOMIIETCHIIUM, HEOOXOIUMBIX mJia KadecTBeHHOro ocBoeHusi OITOIT
CIIO Ha 06a3ze ocHOBHOrO 00I1ero 00pa3oBaHus C MOJYYEHHUEM CPEIHETO OOIIETo
oOpa3oBaHus MO NPOrpaMMe TMOATOTOBKH CIELHUAIMCTOB CpPEIHEr0 3BEHa
(IIICC3).

Copnepxkanve y4eOHOW NUCHMIUIMHBI Pa3pabOTaHO B COOTBETCTBUM C
OCHOBHBIMH COJIEPKATEIIbHBIMU JIMHUSIMUA O0yUECHHSI MaTeMaTHKE:

e anreOpauyeckas JUHUS, BKIIOYAIONIAs CHCTEMAaTH3alMI0 CBEACHHM O
YHCIIax; U3yYeHHE HOBBIX U 0000IIeHNE paHee U3yUYEeHHbIX onepalnil (BO3BEICHUE
B CTCNECHb, W3BJICUCHUE KOPHS, JorapudMupoBaHUE, CUHYC, KOCUHYC, TAHTEHC,
KOTAHT€HC U 00paTHbIE K HUM); U3YUYEHHUE HOBBIX BUJIOB YUCJIOBBIX BBIPAXKEHUU U
dbopMyJI; COBEPIICHCTBOBAHUE TMPAKTUYECKUX HABBIKOB M BBIYUCIUTEIBLHON
KYJbTYpBl, paclIMPEHUE | COBEPIICHCTBOBaHUE aJreOpanvecKkoro armapara,
chOpMHPOBAHHOTO B OCHOBHOW IIIKOJIe, W €ro TMPUMEHEHHWE K PEIICHUIO
MaTeMaTUYECKUX U TMPUKIIAJIHBIX 337144,



* TEOPETUKO-(DYHKLMOHAJIbHAS JIMHUS, BKJIIOYAIOLIAs CHUCTEMATU3aLUI0 U
pacuMpeHue cBeleHU 0 (QYHKIUAX, COBEPIICHCTBOBaHHE IPaUUECKUX YMEHUH;
3HAKOMCTBO C OCHOBHBIMHM HJECSIMH M METOJIaMH MaTEMaTHYECKOTO aHalu3a B
o0bemMe, TIO3BOJISIONIEM HCCIENOBaTh JJIEMEHTapHble (YHKIMM U pemaTh
IpocCTeiire reoMeTpudecKkue, GU3NIeCcKue U Ipyrue NpuKIaJaHble 3a1a4u;

* JIMHUS YPAaBHEHUHM W HEPABEHCTB, OCHOBAHHAas Ha TIOCTPOCHHH U
UCCJIEIOBAaHUHM MaTEMaTHYECKUX MOJIEJeH, epeceKaromasics ¢ anredpandeckon u
TEOPETUKO-QYHKIIMOHAIBHON  JIMHUSIMH W BKJIIOYAlOUlass  pa3BUTHE U
COBEpIICHCTBOBAHUE TEXHUKHU alIreOpandyeckux MpeoOpa3oBaHUN ISl PELICHUs
YPaBHEHUH, HEPABEHCTB U CHUCTEM; (OPMHUPOBAHHE CIOCOOHOCTH CTPOUTH U
UCCJIENOBATh MPOCTEUIINE MAaTEMAaTHYECKUE MOJENIM IPU PEIICHUH IPUKIIATHBIX
3aJ1a4, 3a7a4 U3 CMEXXHBIX U CIIELMAJIBHBIX TUCLUIIINH;

* reoMeTpuuYecKas JIMHMS, BKJIIOYAIONIAs HAaIIIHBIE IPEICTABICHUS O
POCTPAHCTBEHHBIX (PUTypax M W3yUEHHE UX CBOWCTB, (POPMHUpPOBAHUE U Pa3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpPa)KE€HUsA, pPa3BUTHE CIIOCOOOB  TIE€OMETPUYECKHX
U3MEPEHUI, KOOPJMHATHOTO M  BEKTOPHOTO  METOJOB Il  pELICHUs
MaTEeMaTUYECKHUX U NPUKIAJHbIX 33/a4;

* CTOXAaCTUYECKas JMHHUS, OCHOBAaHHAas Ha pPa3BUTHUM KOMOMHATOPHBIX
YMEHUH, TNPEJICTABICHUNA O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKPYXaOILEro MHUpA.

OcBoenue cosepkaHusi yueOHOM TUCHUILTUHBI « MaTeMaTrukay
o0ecrieuynBaeT JOCTHKEHUE CTYICHTAMU CIICIYIOIINX pe3yibmamos:.

* IUYHOCHIHBIX

— c(hopMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTUKEe KaK YHUBEPCAIbHOM
S3BIKE HAYKH, CPEJCTBE MOJICIUPOBAHUS SIBJICHUN U MPOIECCOB, UJIEIX U METOAaX
MaTEeMaTHKH;

— TIOHMMaHWE 3HAYMMOCTH MAaTEMaTUKH IS HAyYHO-TEXHHYECKOTO
nporpecca, CGHOPMHUPOBAHHOCTH OTHOIICHHWS K MaTeMaTHKe KaK K 4YacTh
OOIIeYeIOBEYECKON  KYyJIbTYphl dYepe3 3HAKOMCTBO C HWCTOPHEH pa3BUTHSA
MaTEeMAaTHKH, IBOJIIOIUEH MaTEeMAaTUYSCKUX UJICH;

— pa3BHUTHE JIOTUYECKOTO MBIIIICHUS, TPOCTPAHCTBEHHOTO BOOOPaKCHHSI,
ATOPUTMHYCCKOU KYJIBTYPhI, KPUTHYHOCTH MBIIIICHUS HA YPOBHE, HEOOXOUMOM
JUIs OyayIien mpogecCHoHaIbHON eI TeNbHOCTH, JUIS TTPOJIOJKEHNS 00pa30oBaHuUs
U caM00Opa30BaHus;

— OBJIQJICHHE MAaTEMAaTUYECKUMH 3HAHUSIMUA U YMEHUSIMH, HEOOXOAUMBIMH B
MOBCETHEBHOM KU3HM, JIJII OCBOCHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX JTUCHIUTIIIUH
U JUCIUIUIMH TPOoheCCUOHATBHOTO THWKIA, IS TOJydeHHs OOpa3oBaHHsS B
o0nacTax, He TpeOyIOIMMX YIIIyOJIeHHOM MaTeMaTHUYeCKON OTOTOBKHY;

— TOTOBHOCTb U CIIOCOOHOCTh K OO0Opa3oBaHWIO, B TOM YHCIIC
caM000pa30BaHNI0, HA MPOTSHKECHUU BCEH JKWU3HHM, CO3HATEIIHPHOE OTHOIICHHUE K
HEIMPEPHIBHOMY O0pa30BaHUI0 KaK YCIOBHUIO YCIEITHOW MPOQPECCUOHAIBHON U
OOIIECTBEHHOM JICATECIILHOCTH;

— TOTOBHOCTh U CIOCOOHOCTH K CaMOCTOSITEJILHOM TBOPYECKOH W
OTBETCTBEHHOU JIEITEIILHOCTH;



— FOTOBHOCTb K KOJUIEKTUBHON pabOTe, COTPYTHUYECTBY CO CBEPCTHUKAMU B
oOpa3oBaTenpHOM,  OOLIECTBEHHO  MOJIE3HOH,  y4eOHO-HMCCIEeI0BaTENbCKOM,
MPOEKTHOM U JPYTUX BUAAX ACSITEIbHOCTH;

— OTHOLICHHE K NPO(ECCHOHATBHON EeATEIBHOCTH KaK BO3MOXHOCTHU
ydyacTUsi B PCIIEHUH  JIMYHBIX,  OOIIECTBEHHBIX,  TOCYJApPCTBEHHBIX,
OOIIeHAMOHAJIBHBIX TTPOOIIeM;

* MemanpeomMemHbiXx:

— YMEHHE CaMOCTOSITEJIbHO ONPEAENATh LeNIN IEATEIbHOCTU U COCTaBIATh
IUTaHBl JAESTEIBHOCTH; CaMOCTOSATEIBHO OCYLIECTBIATh, KOHTPOJIUPOBATh U
KOPPEKTHUPOBATh JIEATEIbHOCTh; MCIIONb30BaTh BCE BO3MOXKHBIE PECYPCHI s
JOCTUKEHUSI TIOCTABJICHHBIX I€JIed W pealn3allud IJIAaHOB JIEATEIbHOCTH;
BbIOMpATh YCIEIIHbIE CTPATETUN B PA3JINYHBIX CUTYAIUSIX;

— YMEHHE MNpOAYKTUBHO OOLIATBCS M B3aUMOJAEHCTBOBAaTH B IIpoliecce
COBMECTHOH  NI€ATENbHOCTH, YYMUTHIBATh MO3UIMU  JPYTUX  YYAaCTHHKOB
NesATeNbHOCTH, 3()(PEKTUBHO pa3pemiaTb KOHMIUKTHL;

— BJIQJICHUE HaBBIKAMH I103HABATEIbHOW, Y4€OHO-UCCIEI0BATEIbCKON U
IPOEKTHOM JESATENbHOCTH, HABbIKAMU pa3pelieHusl MpooJieM; CHOCOOHOCTh U
TOTOBHOCTH K CAMOCTOSATEILHOMY IMOMCKY METOIOB PEIICHUS MTPAKTUIECKUX 3a]1a4,
MPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

— TOTOBHOCTb M CIOCOOHOCTh K CAMOCTOSITEIbHOM HH(POPMALMOHHO-
M03HABATEJILHOM JESTEIbHOCTH, BKIIOYAsi YMEHUE OPUEHTUPOBATHCS B Pa3IMUHbIX
UCTOYHUKAX MH(OpPMAlMM, KPUTHUYECKH OLEHMBaTh M HHTEPIPETUPOBATH
uH(pOpPMaIMIO, TOTYYaEMYI0 U3 Pa3IMYHbIX HCTOUHUKOB;

* NPeOMemHbIX:.

— ¢(OpMUPOBAHHOCTh MPEACTABIECHUN O MaTEeMaTHKE KaK 4acTHU MHUPOBOM
KyJbTypbl M MECT€ MaTeMaTUKH B COBPEMEHHOM LMBWJIM3AlMM, CHocoOax
OTMCaHUs SBJICHUHN PEaIbHOTO MUpPA HA MATEMAaTUYECKOM SI3BIKE;

— c(hOpMHUPOBAHHOCTh TMPEACTABICHUH O MaTEMaTHUECKUX MOHATHUSAX Kak
BOXHEHIINX MaTeMaTHYECKUX MOJENSIX, MO3BOJISIIONINX OIMUCHIBATh W HM3ydaTh
pasHbIe TPOIECCHl M SBICHUS; MOHUMAHHE BO3MOXXHOCTH aKCHMOMATHYECKOTO
MIOCTPOCHUSI MAaTEMATHUECKUX TEOPHIA;

— BIIQJICHHE METOJIaMH J0Ka3aTelIbCTB U AITOPUTMOB PEIICHUS, YMEHHE UX
PUMEHSATb, IPOBOAUTH JOKA3aTeIbHbBIE PACCYKACHHS B X0JI€ PEUICHUS 3aa4;

— BJAJICHUE CTaHJApTHBIMM NpPUEMaMU pEUICHHUs palMOHAIbHBIX U
UpPpaALMOHAJIbHBIX, TOKA3aTEIbHbBIX, CTEIEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHUHN
Y HEPaBEHCTB, UX CHUCTEM; MCIIOJIb30BAHHE TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM, B
TOM YHUCJE JUIsl TOMCKA MYTH PELIEHUS M WUIIOCTPALMU PEUIeHUs] YpaBHEHUM U
HEPABEHCTB;

—  c(opMHpPOBAaHHOCTH  MpEACTaBICHUH 00  OCHOBHBIX  IOHATHUAX
MaTEeMaTHYECKOTO aHajn3a M UX CBOMCTBAX, BIAJCHUE YMEHHUEM XapaKTepHU30BaTh
noBeneHrne (YHKIWH, WCHOIB30BAHUE TOMYYEHHBIX 3HAHWUU I ONMHUCAHHS |
aHaJIM3a PealibHbIX 3aBUCUMOCTEM;

— BIJIAJICHUE OCHOBHBIMHU TMOHSATHSAMH O TUIOCKUX M TPOCTPAHCTBEHHBIX
reoOMeTpUYECKUX (purypax, mX OCHOBHBIX CBOWCTBAX; C(HOPMHUPOBAHHOCTH YMEHUS
pacro3HaBaTh reoMeTpuueckue (GUTypbl Ha depTekax, MOACIAX U B peaJbHOM

6



MUpE; MPUMEHEHHE M3YUYEHHBIX CBOMCTB Te€OMeTpUYecKux puryp um dopmyn s
pELIeHNs TEOMETPUYECKUX 33/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM;

— ¢(hOpMUPOBAHHOCTh MPEJICTABIEHUI O POLIECCAX U SBJICHUAX, UMEIOIIUX
BEPOSITHOCTHBIM XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHpE,
OCHOBHBIX ITOHATHSX AJIEMEHTAPHOM TEOPHUM BEPOATHOCTEW; YMEHHMU HAXOIUTH U
OLICHMBATh BEPOSITHOCTH HACTYIUIEHUS COOBITMA B NPOCTEUIIMX NPAKTHUYECKHX
CUTYalMsIX U OCHOBHBIE XapAKTEPUCTHKHU CIIyYailHbIX BEJTUYMH;

— BJIQJICHUE HAaBBIKAMM HCIIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOIPaMM
IIPU PELICHUY 3a/1a4.

BhInycKHMK, OCBOMBIINN 00pa30BaTENIbHYIO IPOrpaMMy 10 KBaTU(PUKALUU
"BocnurareJib JeTei J0MIKOJIbHOI0 Bo3pacTa', ToJbkeH 00J1a1aTh O0IMMHU
KOMITETEHIIMSIMHU

OK 01. BeiOupats crioco0s! penieHus 3agad npohecCuoHaIbHON JeSTENIbHOCTH
PUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 04. D¢ hexTuBHO B3aUMOJEHCTBOBATh U Pa0OTaTh B KOJUIEKTUBE U KOMAH/IE;
OK 05. OcymiecTBasiTh YCTHYIO U MUCBMEHHYI0 KOMMYHHKAIUIO HA
rocygapcTBeHHOM si3bike Poccuiickoii @eaepannn ¢ yaeToM 0COOEHHOCTEM
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

JInuHOCTHBIE Pe3yJIbTATHI Peaju3alu NPOrpaMMbl BOCIIMTAHUS

JIP 2 [IposBnsromuii AKTUBHYIO TPaXIaHCKYIO MO3ULIHIO,
JEMOHCTPUPYIOLIUK TPUBEPKEHHOCTh MNPHHIUIIAM YECTHOCTH, IOPSIOYHOCTH,
OTKPBITOCTH, 3KOHOMHYECKA AKTUBHBIA W YYACTBYIOLUIUM B CTYJICHUYECKOM U
TEPPUTOPUATIBHOM CaMOYIPABJICHUH, B TOM YKCJIE HA YCIOBUAX JOOPOBOJIUECTBA,
MPOAYKTUBHO  B3aUMOJCHCTBYIOIIMH M  YYacTBYIOIIMHA B  JAESATEIbHOCTHU
0OIIIECTBEHHBIX OpPTaHU3AIIHA.

JIP 13. CoOmronaromuii B cBoed MpodecCHOHANIBHON AesATEeNbHOCTU
OTUYECKUE TMPUHLMUIBL YECTHOCTH, HE3aBUCUMOCTH, MPO(PECCHOHATHLHOTO
CKENTHUIM3MA, MPOTUBOJACHCTBUS KOPPYIUUM U ODKCTPEMHUZMY, 0O0JIaIaronIuit
CUCTEMHBIM MBIIIJICHUEM W YMEHUEM IMPUHUMATh PEIICHHE B YCJIOBUSX PUCKA U
HEOIPEICIICHHOCTH

1.4. PexoMeHayemMoe KOJHYECTBO YACOB HA OCBOEHHE MPOrpaMMBblI

TUCHUNIHHBI:

MaKcuMasibHas yueOHast Harpy3ka oOydaromierocs: 300 4., B TOM yucIe:
oOs3aTenbHas ayIuTOpHAs yueOHast Harpy3ka oOyuatomerocs 284 4.,
camocTosiTeNbHas paboTa oOydaromierocs 8 4.,

KOHCYJIbTALMH 2 4.,
MIPOMEXKYTOUYHAS aTTecTalus (3k3ameH) 6 4.



2. CTPYKTYPA U COIAEPKAHUE YUYEBHOMU JUCIHHAITJINHBI
MaTteMaTuka

2.1. O0bem yueOHOI TUCHUIUINHBI U BUAbI y4e0HOI padoThl

Bup yuedoHoii padoTbl O0bem yacoB
MaxkcuMmajibHasi ydeOHas HAarpy3Ka (Bcero) 300
O06s13aTe/ibHAsI ayIUTOPHAsI ydeOHAasi HATPy3Ka (Bcero) 284
B TOM YHCIIE:
Jlekuuu 30
MPAKTHUYECKHUE 3aHATUS 254
CamocrosiTeibHas padora o0yuyarouerocs (Bcero) 8

B TOM YHCJIC:

Co3z0anue mooenell (MHO202PAHHUKOB, KDY2IbIX mel U Op.)

Cocmasnenue u peuieHue 3a0ay npumadnoeo Uu npakmu4deckoco CO@QpOfCCZHMFl

Iloozomoeka Kk 3K3aMeHy

KoncyabTanuu

OOIN|BININ

HpOMe)KyTO‘IHaﬂ aTrecranmd B (1)0pMe OK3aMCHa




2.2. TemaTuyecKMil IJIAH M CO/IeP:KAHNE Y4eOHOI JuCHUIIMHBI «MaTemaTuka

Oo0nem, akaa. | Koabl
4y /B TOM KOMIIeTeHIHIA,
Conep:kaHue y4e0OHOro MaTepuasa, NPaKTUYeCKUeE 3aHATHS, yuciie B ¢dopmupoBanuio
HaumeHnoBaHue pa3jaesioB 1 TeM caMoCTosITeIbHAsA padoTa 00y4yaommxcst popme KOTOPBIX
NMPAKTHYECKOH | c0coOCTBYET
NOATOTOBKH, 3JIeMEeHT
aKaja 4 NPOrpaMMblI
Beenenue Coaeprxanue yueOHOro MaTepuasa 1 OK 1
MaremMaTHKa B HayKe, TEXHUKE, SKOHOMUKE, HH()OPMAITHOHHBIX OK 4
TEXHOJIOTUSX U MPAKTUUECKON JesTenbHOCTH. Llenu u 3ajaun uydeHus OK 5
MaTeMaTHKHU B YUPEXKJICHHUIX CPEAHEro NpodeccuoHanbHOro oopa3zoBaHus
Pasznea 1. [loBTOpeHue 6a3ucHOrO 13
MaTepHajia OCHOBHON IIKOJIbI
Conep:xanue yueOHOro MaTepuaJia
CrnoxeHue 1 yMHOKEHHUE MOJIO0KUTENIBHBIX U OTPULIATEIbHBIX YHCEL. OK 1
UYucnossle oTHOMIEHU U Tiponiopiusi. OCHOBHOE CBOMCTBO MPOMOPLIMH. OK 4
Hecstuunas 1poOb. CrokeHue U BHIYUTAaHUE AECATUYHBIX IpOOeH. OK 5
IIpouenTel. OCHOBHBIE 337jaun Ha NPOLEHTHI. DOPMYJIBI COKPAIIEHHOTO
YMHOXCHHS.
IIpakTHYecKkue 3aHATHA
1.  UYwucnoBsle BbIpaKeHUs. 1
2.  CroxeHHe W BBIYATAHUE ICCATUIHBIX IPOOCH. 2
3. Bripaxenus c nepemenHoi. [Ipomopuusi. 2
4.  IIpeobpazoBaHue aireOpandeckux BhIPAKEHUI. 2
5. DopMyIbl COKpPALIEHHOTO YMHOKEHUSI. 2
6.  IIpouenrtsl. OCHOBHBIE 33J]auu HA IPOLICHTHI. 2
7. PemieHue TMHEHHBIX U KBAJPATHBIX YPaBHEHUN U HEPABEHCTB. 2
CamocrosiTesibHas padoTa 00y4arOImMXCs
BxoaHo# KOHTPOJIb 2




Pa3nen 2. Pa3Burue nousitue o
qyuciae

10

Tema 2.1. PazButue nousitus o yucie | Coaep:kanue ydeOHOro Mmarepuasa 1
Onpenenenne UENbIX U PALlMOHAIBHBIX, 1EUCTBUTEIbHBIX YUCEIL.
Onpenenenne Monyis uncia. IpubnukeHHbIe BEIUNCIEHMUS.
IIpakTuyeckue 3aHATHSA OK 1
8.  PasznoxeHue HaTypajabHOIrO YKCIIA MO CTEHEHSIM MPOCTHIX YUCEIL. 1 OK 4
9.  Apudmernyeckue onepanuu HaJ 1eHCTBUTEIbHBIMU YHUCIAMH. 1 OK 5
10. IIpuGim>keHHBIC BEIYUCICHUS. 1
CamocrosiTesibHAs paboTa 00y4arOmMXCs
Tewma 2.2. KoMIUIEKCHBIE YKCIIa Conep:xanue yueOHOro MaTepuaJia 1
Onpenenenne KOMIUIEKCHOTO yucia. CloKeHue, YMHOKEHUE U JIeJICHUE OK 1
KOMIUJIEKCHBIX YHCEIL. OK 4
IIpakTHYeckue 3aHATHSA OK 5
11. N306paxeHne KOMIIEKCHBIX YHCET Ha MIOCKOCTH. 1
12. Apudmernueckue orepanuy HaJ KOMIUICKCHBIMU YHCIIAMH. 2
KonTtpouabHas pa6ora no teme: «Pa3BuTHE MOHATHUS O YUCIIE). 2
CamocrosiTesibHas padoTa 00y4arOIMMXCH
Pa3nen 3. Kopuu, crenenu, 22
Jorapu(pmbl
Tema 3.1. KopeHb N-oi1 crenenn Coaeprxanue y4eOHOro MaTepuasa 1
Omnpenenenne KOpHS N-OW CTENEHU M €r0 CBOMCTB. BbluncieHue KOpHs OK 1
HATypaJIbHOM CTEIIEHU U3 YUCIIa. OK 4
IIpakTHYeckue 3aHATHS OK 5
13. Brruuciienue 3HaYCHUIA BRIPAKESHUH. 1
14. TlpeoOpa3oBaHue UPPALMOHAIBHBIX BHIPAKEHUI. 1
15. CpaBHeHue 3HaueHU BbIpakeHui. MppanoHanbHble 1
2

ypaBHEHHUSL.
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16. HppanmoHanbHBIE HEPABEHCTBRA.

CamocrosiTesqibHasi padoTa 00yYarOIMXxcst

Tema 3.2. CreneHs ¢
I[CFICTBHTGHBHBIM I10Ka3aTcJICM

Conep:xanue yueOHOro MaTepuasa

OmnpenenieHne CTENEHU C PallMOHAIbHBIM TIOKA3aTeJIeM H €€ CBOMCTB.

OrmpezenieHne CTENEeHU ¢ JEHCTBUTEILHBIMU MTOKA3aTENIIMU U €€ CBOMCTB.
[Ipeobpa3oBaHue CTENEHHBIX BHIPAKEHUH, UCIIONIb3Ys CBOIICTBA CTEIICHHU.

[TokazarenbHast QyHKIMS

I[MpakTuyeckue 3aHATHS

17. Beruncnenue 3HadeHu# BoipakeHuid. [Ipeodpazopanue
BBIPA)KCHUH, COJAEPIKAINX CTEIICHU.

18. CpaBHeHue 3HaUEHMI BHIPAYKEHUH C TOMOIIBIO Tpaduka
MOKa3aTeIbHON (DYHKITUH.

19. Pemienue npocTenx MoKazaTeabHbIX YPaBHEHUN U
HEPABEHCTB.

CamocrosiTesibHasA padoTa 00yYarOIuXCcst

OK 1
OK 4
OK 5

Tema 3.3. Jlorapudm u ero cBoiictsa

Conep:xanue yueOHOro MaTepuaJa

Omnpenenenne norapudma, TECITUYHOTO H HATYPAIHHOTO Jorapudma.
3anuch OCHOBHOTIO JlorapudMuyeckoro Toxaectsa. Ilepexon k HoBoMy
OCHOBAHHUIO.

[IpeobpazoBanue norapudmudeckux BeipaxxeHui. Jlorapupmudeckas

byHKIUSA

IIpakTHYecKkue 3aHATHA

20. Beruucnenue gorapupmMoB.

21. TIpeobpa3oBanHue Torapu(HMUIECKUX BHIPAKCHHN.

22. CpaBHeHHE 3HAUYCHUI BBIPXCHHUH C TIOMONIBIO rpaduka
sorapu@mMuuecKkor GyHKIUH.

23. Pemenune npocreimmx JorapuMHUIECKIX yPaBHEHUN U
HEpPaBEHCTB.

N

KonTpoabHas padora no teme: «KopHu, cTeneHu u Jorapu@mai».

OK 1
OK 4
OK 5
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CamocrosiTesibHasi padoTa 00yYarOmmMXxcst

Pasznea 4. [IpsaiMble U JIOCKOCTH B
NMPOCTPAHCTBE

14

Tewma 4.1. IlapannenbHOCTh B
MIPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuasa

N3ydenue akcuom crepeomeTpuu. Jloka3zaTenbCTBO CIEACTBUI aKCHOM.
B3aumnoe pacrnonoxkenue AByX NpsSMBIX B IpocTpaHcTBe. OmpeneneHue
napajuleNbHBIX IPSIMbIX. B3auMHOe pacrionokenue npsiMON U MIIOCKOCTH.
BsaumHoe pacronoxeHne IIOCKOCTEH.

IlpakTH4yeckue 3aHATUSA

24. B3sauMHOe pacIoyio’KeHHEe MPSIMbIX U MJIOCKOCTEN B
IIPOCTPAHCTBE.
25. TlapamnenbHOCTh IPSAMBIX M IIOCKOCTEH.

KonrposabHasi padora no teme: «[lapamieibHOCTh B IPOCTPAHCTBEY.

CamocrosiTesibHasA padoTa 00yyaromuxcst

OK 1
OK 4
OK 5

Tema 4.2. IlepneHIUKYIAPHOCTh B
IIPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaJa

Omnpenenenue NpsMOM, NMEPHEHIUKYISIPHOW MIIOCKOCTH.
Onpenenenue NepneHIuKyIsIpa 1 HAKJIIOHHOM.

JloKa3aTenbCTBO TEOPEMBI O TPeX MEePHEHIUKYIAPAX

OmpeneneHre 1 MOCTPOCHUE YIIa MEXy IPSIMON U IIIOCKOCTHIO,
JIBYTPAHHOTO YTJIa.

Onpenenenre U NMpPU3HAK MEPIEHIUKYISIPHOCTU ABYX IMIIOCKOCTEH.
N300paxeHune npocTpaHCTBEHHBIX PUTYP.

I'eomerpuueckue npeodbpazoBaHus IPOCTPAHCTBA: apaJIeTbHbINA
MIEPEHOC, CHMMETPHS OTHOCUTENBHO I10cKocTH. [lapannensHoe
IIPOEKTUPOBAHMUE.

IpakTuyeckue 3aHATHSA

OK 1
OK 4
OK 5
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26. IlepneHauKyISIPHOCTD MPSMBIX U IJIOCKOCTEH.

27. llepneHauKynsip U HaKJIOHHbIE. BriunciieHne paccTOsIHUIA.

28. Teopema o Tpex NMeprHeHIUKYISIPAaX. YTOI MEXIY IPIMOM 1
IJIOCKOCTBIO.

29. [IIpoextupoBanue. M300paxkeHne NpocTpaHCTBEHHBIX QUTYP.

30. MH3obpaskeHue MPOCTPAHCTBEHHBIX (QUTYP U IOCTPOCHHE
CEYCHUM.

NN R R

KonTpoabHas padora o teme: «lleprneHanKyasspHOCTb B
MIPOCTPAHCTBEY.

CamocrosiTesibHasA padoTa 00yyaromuxcst

Pa3nen 5. KoopanHaTsl 1 BeKTOpPbI

12

Tema 5.1. Ilonarue BekTopa B
IIPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaJia

Omnpenenenue BeKTopa, MOAYs BekTopa. PaBeHcTBO BekTOpOB. CliojkeHue
BEKTOPOB. Y MHOKEHUE BEKTOpA Ha YUCIIO.

IlpakTH4yeckue 3aHATUSA

31. [eticTBUs HaJl BEKTOPAMH.

CamocrosTeabHas paﬁoTa oﬁyqalonmxca

Tema 5.2. KoopavHaThl 1 BEKTOPHI B
IIPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaJia

BBenenue mnpsiMOyroJibHOW (JAeKapTOBOHM) CHCTEMbl KOOPAMHAT B
npocrpancrse. PazioxkeHue BeKTOpa 10 KOOPAUHATHBIM BEKTOPaM.

BBenenue ¢popmybl pacCTOSHUS MEXY IBYMsI TOUKAMH.
BeiBoJ ypaBHEHUI cepsl, MIOCKOCTH U MPSAMOH.

OK 1
OK 4
OK 5

IIpakTHYecKkue 3aHATHA

32. 3amaHue TOYeK KoopauHATaMH. [IeHCTBHUS HaJl BEKTOPAMH U UX
KOOpIUHATAMH.

33. PenreHne npoCTEHIINX TeOMETPHUICCKHUX 3a]1ad.

34. CkanspHOE IPOU3BEICHUE BEKTOPOB.

35. CocraBneHue ypaBHEeHUN cepsl, MIOCKOCTH, IPSIMOM.

36. Hcmonp3oBaHUE KOOPAUHAT MPHU PEIICHUN MaTEeMaTHIECKUX U

[EEN

P NDNDN

OK 1
OK 4
OK 5
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MIPUKIIQTHBIX 33]1a4.

KonTtpoabsHnas pa6ora no teme «KoopauHaTsl 1 BEKTOPHI B
IIPOCTPAHCTBEY.

CamocrosiTesibHasi padoTa 00yYarOIMXcst

Paznen 6. OcHOBBI TPUTOHOMETPHH

24

Tewma 6.1. IIpeoOGpa3oBanue
TPUTOHOMETPHUYECKUX BBIPAKEHHH

Conep:kanue y4eOHOIro MaTepuaa

Omnpenenenue paIuaHHOW MephI yIiia, CHHYCa, KOCUHYCA, TAHTeHCA U
KOTaHT€HCa YucIa.

Jloka3aTesnbCTBO OCHOBHBIX TPUTOHOMETPUUECKHUX TOXKAECTB, (hOpMYII
MIPUBEICHUS.

3anuce GopMyI CUHYCa, KOCHHYCA U TAHTE€HCAa CYMMBI U pa3HOCTH JIBYX
YIJI0B; CHHYCa U KOCHHYCa ABOWHOTO yriia; (OpMYIT ITOJIOBHHHOTO YIJIa.
[Ipeo6pa3oBaHus CyMMbl TPUTOHOMETPUYECKUX (PYHKIUN B TPOU3BEICHUE
Y IPOU3BENICHUS] B CyMMY. BrIpaskeHne TpUuroHoMmeTpudeckux (pyHKuui
Yyepe3 TaHT'€HC MMOJIOBUHHOTO apryMEHTAa.

[Ipeobpa3oBaHus MPOCTEHIINX TPUTOHOMETPUUECKUX BBHIPAKEHUH.

HpaKaneCKne 3aHATHUSA

37. YTuBl ¥ BpalmaTelbHOE ABIKEHHE.

38. BeruucneHue 3HaYCHUN TPUTOHOMETPUIECKUX (DYHKITHIA.

39. Cps3p MeXAY 3HAUCHUSIMU TPUTOHOMETPUYECKUX (PYHKITHUI.

40. MHcnonb3oBanue HopMys MPUBEICHHS.

41. Tlpeobpa3zoBaHHME TPUTOHOMETPUUYECKUX BBIPAKECHUH.
Jloka3aTesbCcTBO TPUTOHOMETPUYECKUX TOKIECTB.

42. TpuroHomerpuueckue GyHKIIMH U X TPAPUKH.

N NDDNNDN -

KonTtpoabHnas pa6ora no teme «IIpeobpa3oBanne TpUroHOMETPHUUECKUX
BBIPQKECHUI».

OK 1
OK 4
OK 5
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Tema 6.2. Tpuronomerpudeckue
YpaBHEHUS U HEPABEHCTBA

Conep:xanue yueOHOro MaTepuaJa

Omnpenenenne apkCUHYca, ApKKOCHHYCA, apKTaHT€HCa YncIa.
Pemienue npocTelmmx TPUroHOMETPUYECKUX YPaBHEHUH.
Pemenue npoctelmx TPUroHOMETPUYECKUX HEPABEHCTB.

I[MpakTuyeckue 3aHATHS

43. TIpeobpazoBaHue BRIPAKCHHIA, COJIEPKAIIIX 0OpaTHBIE

TPUTOHOMETPUYECKHE (DYHKIIUH. 1 OK 1
44, PeleHue TPUTOHOMETPUYECKUX YPABHEHHIA. OK 4
45. PenieHue TPUTOHOMETPUYECKUX HEPABEHCTB. g OK'5
46. TI'paduueckoe perieHre TPUTOHOMETPUUECKUX YPaBHEHUH U 2
HEPaBEHCTB
KonTpoabnas padora no teme «TpuroHoMeTpuyeckue ypaBHeHHs U 2
HEpPaBEHCTBA»
CamocrosiTesibHas paboTa 00y4arOmMXCs
Pa3znen 7. ®yHkuuu 22
Tema 7.1. ®ynkiuu, ux ceovicteau | Cogep:kanue yueOHOro Mmarepuasia 1
rpaduxu Onpenenenne (pyHknuu, ee 00JacTH ONpeneJieHUs] W MHOKeCTBa OK 1
3HAYEHUI; rpaduKa QYyHKIHUH. gii

MMocTpoenne rpadukoB  GyHKHUIA, 3aJaHHBIX  Pa3IUYHBIMU
crocooamu.

3anuce CBOMCTB (PYHKIIMH: MOHOTOHHOCTh, YeTHOCTh, HEYETHOCTb,
OTrPaHUYEHHOCTD, IEPUOINYHOCTD.

HaxoxxaeHne npoMeKyTKOB BO3pAacTaHUsl M YObIBaHHS, HAMOOJBIIIETO U
HaMMEHBIIETO 3HaYEHUs1, TOUeK IKcTpeMyMa. ['papuueckas
unTepnpetanus. OnpeneneHue oopaTHeIX pyHkuuid. Haxoxaenue
o0yacTu onpezeNieHus: U 00J1acTU 3HaYeHU 00paTHON (YHKIUH.
[Toctpoenue rpadurka odpaTHOM QyHKINH.

Brinonnenue apupmMeTnueckux onepanuii HaJ GyHKIUSIMU.
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IIpuMepbl GPyHKIMOHAJIBHBIX 3aBUCUMOCTEH B peajibHbIX Mpoleccax u

siBjieHusIX. Cii0okHass QyHKIus (KOMIO3UIUA).

HpaRTn'{ecmle 3aHATHUSA

47. OOmue CBOMCTBA 3aBUCUMOCTEH 1 (DYHKIIUH.

48. Cxema uccienoBanus QyHKIUH.

49. TlpeobOpa3oBanus GYHKIHMI U 1CHCTBUS HAJ HUMHU.

50. Cummerpust GyHKIHA 1 TpeoOpa3oBaHus UX IPaPUKOB.
51. Jluneiinbie ¥ 1pOOHO-THMHEHHBIC (DYHKITHH.

52. Ksagparuunbpie QyHKIIHH.

53. MHOrOWICHHI U pallOHATbHBIC ()YHKITHH.

N NDNDNNDN - P

CamocrosiTesibHasA padoTa 00yyaouuxcst

Tema 7.2. CtenieHHEIE,
MOKa3aTeNIbHbBIC, IOTAPHU(PMUICCKHIEC
U TPUTOHOMETPUYCCKUE (PYHKIINH

Conep:xanue yueOHOro MaTepuaJa

Omnpenenenus GyHKIUN, UX cBOMCTBa U rpaduku. OOpaTHbIe
TPUTOHOMETpHYECKUE (PyHKINU.

[IpeobpazoBanus rpadukoB. [lapanienbHbll IEPEHOC, CHMMETPHUS
OTHOCHUTEJILHO OCEH KOOPJAMHAT U CHMMETPHUS OTHOCUTEIIPHO Havaia
KOOPJMHAT, CHMMETPHUS OTHOCUTENIBHO MPSAMOM Y = X, pacTsKEHHUE U
CXaTue BJOJb OCE KOOpUHAT.

HpaKaneCKne 3aHATHUSA

54. Haxoxnenue o01acTi onpeAeaeHns U 00J1IacTH 3HaYeHU N
CTENEHHBIX, IOKA3aTeIbHbIX U JOTapu(PMUIECKUX (DYHKIIHH.

55.  MOHOTOHHOCTb, SKCTPEMYMBI, HAUOOJIbILIEE U HAUMEHBIIIEE
3HAYeHUS.

56. Ilocrpoenue rpaduKoB CTaHAAPTHBIX (GYHKIUH.

57. Tpuronomerpuueckue QpyHKINU.

N

CamocrosiTesibHas padoTa o0yuyaroumuxcst

OK 1
OK 4
OK 5

KonTposbnas padora

Hroro 3a I cemectp

122
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Pa3zgen 8. KomOunaropuka,
Teopusi BEPOATHOCTEN U
MaTeMaTH4YecKasi CTATUCTHKA

24

Tema 8.1. DaeMeHThI
KOMOWHATOPHUKH

Conep:xanue yueOHOro MaTepuaJia

Omnpenenenre OCHOBHBIX OHATHI KOMOMHATOPHUKH: MTEPECTAHOBKH,
coYeTaHus, pa3MenieHns. 3anuch Gopmyisl ounoma HeroTona. Ananus
CBOMCTB OMHOMUHATIBHBIX KOA()PHUITUEHTOB.

Tpeyronsuuk [Tackans

I[MpakTuyeckue 3aHATHS

58. OcHOBHBIEC TOHATHUSI KOMOMHATOPUKH.

59. TIlpaBuio nmpou3BeACHHUS.

60. Pemenue 3a1a4 Ha MOACYET YHCIIA Pa3MEIICHHH, TIEPECTaHOBOK
61. Pemenue 3a1a4 Ha OJCYET YHCIIA COUCTAHHA.

62. bunom HeroToHa. ['eomerpuueckue KoHpUTyparum.

N NDDNDDNDN

CamocrosiTesibHasA padoTa 00yyarouuxcst

OK 1
OK 4
OK 5

Tema 8.2. DaeMeHTHI TEOpHUH
BEPOSATHOCTEN

Conep:xanue yueOHOro MaTepuaJia

Onpenenenne COOBITHS, BEPOATHOCTH COOBITHS. CII0)KCHHE U YMHOKECHUE
BEPOSITHOCTEM.

JluckpeTHas ciiyJaiiHas BETUUYMHA, 3aKOH €€ pachpeeneHus. YnciaoBbie
XapaKTePUCTHKU JUCKPETHOU ciy4aifHOi BennuuHbl. [loHsTHE O 3aKOHE
OOJIBIINX YUCE.

IIpakTHYecKkue 3aHATHA

63. Kiaccuueckoe omnpeeneHue BeposSTHOCTH.

64. TloBropHbIe HcnbITaHus. [ eoMeTprUecKoe Ompe/eieHre
BEPOSITHOCTH.

65. Brruncienue YUCIOBBIX XapaKTEPUCTHK TUCKPETHON CITydailHON
BEJINYMHBI.

[EEN

KonTpoabnas padora no teme: «KomOrHaTopuka. DeMeHTbI TEOPHH
BEPOATHOCTEW.

CamocrosiTesibHas padoTa o0yuyaroumuxcst

OK 1
OK 4
OK 5
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Tema 8.3. DiieMeHTHI
MaTEMAaTHYECKON CTATUCTUKU

Conep:kanue y4yeOHOro MaTepuaa

[Ipencrarnenue naHHBIX (TAOIUIBI, TUATPAMMBI, TpadUKH ), TeHEpaTbHas

COBOKYITHOCTb, BEIOOpKa, cpeiHee apumeTnyeckoe, Meuana.
Pemrenue 3a1au MaTeMaTUYECKOM CTATUCTUKH.

HpaRTn'{ecmle 3aHATHUSA

66. BplunciIeHHe CTATUCTUUECKUX XAPAKTEPUCTHUK.

CamocTrosiTesibHasi padoTa 00yYarOMXxcst

OK 1
OK 4
OK 5

Pazngen 9. MHOrOrpaHHMKY M TeJjia
BpallleHUusl

32

Tema 9.1. MHOTOTpaHHUKH

Conep:xanue yueOHOro MaTepuaJa

Onpenenenre MHOTOTpaHHUKA U €M0 OCHOBHBIX JIEMEHTOB.
[Toctpoenue pa3BepTKH, MHOTOTpaHHBIX yrioB. Kiaccudukanus
MHOTOTPaHHUKOB (BBIMYKJIbIE, IPSMBIE, TPABUIIBHBIE).

N3yuenue Teopemsl Dilnepa.

Omnpenenenre U NOCTPOSHUE MPAMOIN 1 HAKIIOHHON TIPU3MBI.
Ornpenenenue NpaBUIbHON TPU3MBI.

OrmpezenieHne 1 MOCTPOCHUE MapajuieNienuiena, Kyoa.
OrmpeseneHne u MOCTPOCHUE MUPAMU/IBI, TPABUIIBHON TUPAMUIbI
YCEYEHHOW NMUPaMHU/JIbI, TETPAdAPa.

[Toctpoenue ceuenus kyba, MPU3MbI U TUPAMHUIBI.

CummeTpun B KyOe, B MapajuleseuIie/ie, B IPU3Me 1 MUPaMUIC.
[IpencraBneHne o MPaBUIBHBIX MHOTOTPAaHHHUKAX (TETpa’p, KyoO,
OKTadIp, TOJCKAdP U UKOCAIP).

OK 1
OK 4
OK 5

HpaKaneCKne 3aHATHUSA

67. IlpaBuibHBIE MHOTOTPAaHHUKH.

68. OcHOBHBIE CBOMCTBA MHOTOI'PAaHHUKOB.

69. IlocTpoeHre MHOTOIPaHHHUKOB.

70. Pa3BepTku M pa3pe3aHusi.

71. HaxoxxJIeHHe 3JIeMEHTOB MUPaMHJIbI U TIPU3MBI.
72. TloctpoeHue cedeHus Kyoda, MPU3MbI H TUPAMUJIBI.
73. Pa3BuTHe HATIAIHBIX TPEICTABICHHN.

NN DN DNDNDNDDNDDN
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KonTpoabHas padora o teme: «MHOTOTpaHHUKI.

CamocrosiTesibHasi padoTa 00yYyarOMXxcst

H3zroroBnenue MOZACIIN MHOI'OrpaHHUKa. Hsrorosnenue MOACIHN
TCTpasJapa € 3alaHHbIMHA ITapaMCTpaMHu.

Tema 9.2. Tena u NOBEpXHOCTH
BpalleHus

Conep:xanue yueOHOro MaTepuaJa

Onpenenenre NWIMHIPA U KOHYCA, YCEYEHHOTO KOHYCA, UX OCHOBHBIX
anemeHToB. [locTpoeHne pa3BepTKU, OCEBBIX CEUCHUI U CEUCHUH,
napajuieNibHble OCHOBAHUIO.

Omnpenenenue mapa u cepsl. [locrpoenue ux ceuenuid. [loctpoenue
KacaTeJIbHOU TUIOCKOCTH K cepe.

HpaKanecmle 3aHATHUSA

74. U3o00pakeHHe MWIMHPA, KOHYCA U IIapa.

75. HaxoxxaeHue >1eMeHTOB LUINH/Ipa, KOHYyca, I1apa.
76. IlocTpoeHue ceyeHUH.

77. BrnucaHHbBIC U ONMCAaHHBIC Tella BPAILlCHUSI.

KonTtpouabHas pa6ora no teme: «Tena u TOBEpXHOCTH BpAILLICHUS

NI NDNDNDDN

CamocrosiTesibHasA padoTa 00yyaouuxcst

OK 1
OK 4
OK 5

Pasnen 10. Hauana
MATEMATHYECKOT0 AHAJIM3A

42

Tema 10.1.ITocaenoBaTeabHOCTA

Conep:xaHue y4eOHOro MaTepuaJjia

Ornpeznenenue nocie10BaTeIbHOCTH.

XapakTeprucTuka CocoO0B 3aJaHus M CBOWCTB YHCIOBBIX
nocienoBarenbHocTed. OnpeneneHue mnpeesna nocieq0BaTeIbHOCTH.
CymecTBoBaHueE Mpeesia MOHOTOHHON OTPaHUYEHHOMN
nocneaoBareabHocTH. CyMMHpOBaHHE MOCIIEI0BATEIbHOCTEN.
Brruucnenne cymMMbl O€CKOHEYHO yOBIBAOIIEH reOMETPHIECKOM
MIPOrPECCUHU.

I[IpakTuyeckue 3aHATHSA

78. TlocnenoBarenbHOCTb. CyMMHPOBAHUE MOCIIEAOBATENEHOCTEH.
79. Apudmerndeckas U reoMeTpUUECKas IpOrpeccusi.

OK1
OK 4
OK 5
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CamocrosiTesibHasi padoTa 00yYarOmmMXxcst

Tema 10.2. IIpenen u npousBoHAs
byHKIIIN

Conep:kanue y4ye0OHOro MaTepuaJja

Onpenenenue npenena GyHKIUN B TOUYKE U HA OECKOHEYHOCTH,
HETPEPHIBHOCTH (DYHKIUH.

Omnpenenenre Npou3BOIHON PYHKINH, €€ TEOMETPUYECKOTO U
(U3NIECKOTO CMBICTA.

Wzyuenue npaBun u hopmyn auddepeHnnpoBaHus OCHOBHBIX
aJIEMEHTapHBIX QYHKIMA. BbryncieHne nmpou3BoHON GYHKINH.
OnpeneneHne BTOPOH MPOU3BOJHOM, €€ T€OMETPUIECKOTO B (PU3HUECKOTO
CMBICIIA.

Boruncnenue npou3BoaHoN 00paTHOM (PyHKIMU U KOMIIO3ULIUU (PYHKIUH.

BbIBOZ ypaBHEHMS KacaTeIbHOM.

HpaRanecmle 3aHATHUSA

80. Ilpenen ¢pyHKIMU B TOYKE U HA OECKOHEUHOCTH.

81. IlpaBuna u popmynsl guddepeHIUnpPOBAHHUS.

82. dusuveckuii U TeOMETPUUYECKUN CMBICI IPOU3BOJIHOM.

83. Ompenenenue BTOPOl MPOU3BOIHOM, €€ TEOMETPUIECKOTO U
(hU3MYECKOro CMbICIA.

84. Brruncienue npou3BOAHON 00paTHON HYHKIIMH U KOMITO3UIIHA

GbyHKIUH.

N DN DN DN

KonTpoabHas padora no teme: «l[Ipenen u npousBogHast QyHKIMN».

OK 1
OK 4
OK 5

CamocrosiTesibHas padoTa 00y4arOIMIMXCH

Tema 10.3. [Ipumenenue
IIPOU3BOJHON K MCCIIEJOBAaHUIO

byHKIIIN

Conep:xaHue y4eOHOro MaTepuaJia

[IpuMeHeHne MpoON3BOHON K UCCIIENOBAaHUIO (DYHKIIUNA U TTOCTPOCHUIO
rpauKoB.

Hcnonp30Banne NponM3BOAHON U1 HAXO0XKAECHNS HAWIYYILIEro peleHs B
MPUKJIAIHBIX 3aadax. HaxoxaeHue ckopocTu Ais npouecca, 3aJaHHOTO
¢dbopmyIoit 1 rpaduKoM.

IIpakTuyeckue 3aHATHSA

OK 1
OK 4
OK 5
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85. IIpomexyTKu MOHOTOHHOCTH M SKCTPEMYMBI () YHKIIHH.

86. MHccnenoBanue GyHKIMH Ha MpOMEXyTKe. HempepbIBHOCTH 2
byHKIIHIM. 2
87. Vcnonbp3oBaHUE MPOU3BOIHOM IS HAXOKICHHUS HAUITYYIIIETO 2
pelIeHHs B TPUKIIAJAHBIX 33/1a4ax.
CamocrosiTesibHast paboTa 00y4arOImMXCs
Tewma 10.4. IlepBooOpa3Hnas u Coaep:xaHue yueOHOro MaTepuaJia 2
WHTETpal Omnpenenenue nepBooOpasHON, HEOTIPEISTICHHOTO M OINPEACICHHOTO OK 1
HHTErpaa. OK 4
[TpumMeHeHne onpeneneHHOro HHTErpaia Il HaX0XKACHUS TUIOIAIN OK 5
KpuBoJIMHENHON Tpaneuuu. @opmyna HeroTona—IJleitOHua.
[Tpumenenne uHTErpana B GU3NKE U TECOMETPHUH.
IlpakTH4yeckue 3aHATUSA
88. Haxoxnenue nepsooOpa3zHoii pynkiuu. CBoiicTBa
epBoOOpa3HbIX. 2
89. BrIuncieHue HEONPEIEICHHOTO HHTETPaIA. 2
90. Onpenenennsiii uaTerpain. @opmyna Heiorona-Jleiioauma. 2
91. TlpumeHeHHME ONPEICIICHHOTO HHTETpaJIa JIJIsl HaX 0K ICHUS 2
TIJTOIIAIN PA3IUYHBIX QUTYD.
KontpoabsHnas pa6ora no teme: «[lepBooOpasHast 1 HUHTErpa». 2
CamocrosiTesibHas padoTa 00y4arOIIMXCH
Pa3nen 11. U3mepenus B 24
reoMeTpuM
Tema 11.1.00pem Coaep:xanue yueOHOro MaTepuasa
O0bem n ero usmepenue. Uarerpajasnas popmyna odbema. OK 1
®opmyJbl 00beMa Ky0a, IPSIMOYI0JILHOIO NapaJulesienuinena, SI; i

Npu3Mbl, OWJIHHApa. DopmyJbl 00beMa NUPAMHABI H KOHYCA.

®opmyJibl 00beMa mapa.
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ITogooue Tea. OTHOIIEHHS 00HLEMOB IOJ00HLBIX TEJ.

I[MpakTnyeckune 3aHATHS

92. Bemuucnenue o0bema Ky0a, MpSIMOYTOIBLHOTO
napajuiesienune1a, Ipu3Mbl, [MIIAHIPA.

93. Beiuucnenue o0beMa MUpaMUIbI, KOHYycCa, IIapa.

94. Tlomo6ue Ten. OTHOIIEHNE 00BEMOB ITOJO0HBIX TEI.

CamocrosiTesibHasi padoTa 00yYarOmmXxcst

CocraBiieHHE U pelIeHHe 3a/1a4 IPUKIAJHOTIO U IPAKTUYECKOTO
CoJlepKaHUs.
N3rorosieHune pasBepTKH KOHYCa C 3aJaHHBIMU IIapaMeTpamHu.

Tema 11.2. [ToBepxHOCTH TEN
BpaIieHus

Conep:xanue yueOHOro MaTepuaJia

DopMyIIbl TUIOHIAIM TOBEPXHOCTEH IIMIIMHPA, KOHYCa U Cephl.

IlpakTH4yeckue 3aHATUSA

95. HaxoxxIeHue IIomaau MOBEPXHOCTH UIMHIPA, KOHYCA,

cdepsl.
96. OrTHOIICHHMS IIOMAICH MOBEPXHOCTEH TOTOOHBIX TElL.

NE S

KonTtpoabHnas pa6ora no pasaeny 11 «/3mepenust B reoMeTpumm».

CamocrosiTesibHas padoTa 00y4arOMMXCH

OK 1
OK 4
OK 5

Paznen 12. YpaBHeHus u
HEepaBeHCTBa

32

Tema 12.1.Memoow: pewenutl
VpasHeHuul

ConeprxaHue y4e0HOro MaTepuaJia

[IpeoOpa3oBanue ypaBHEHU B PAaBHOCUIJIbHBIE TaHHBIM.

Pemenne panmoHabHBIX, HPPALMOHAIBHBIX, [I0KA3aTEIbHBIX,
J0Tapu(PMHUUECKUX U TPUTOHOMETPUUECKUX ypaBHEHUI.

AHanu3 OCHOBHBIX ITPUEMOB DPELICHUs] ypaBHEHUH (pa3iiokeHue Ha

MHOXUTEIIN, BBEACHUC HOBBIX HCU3BCCTHBIX, ITIOJCTAaHOBKA, rpa(bnqecm/lﬁ

METOJT).

HpI/IMCHCHI/Ie MAaTCMaTUUICCKUX METOAO0B Ui PCIICHUA COACPIKATCIIbHBIX

3a/1a4 U3 pazIM4HbIX 00JacTeil HayKu U npakTuku. HTepnperanus
pe3yibTaTa, y4eT peajJbHbIX OTPAHUYEHUN.

OK 1
OK 4
OK 5
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IIpakTuyeckune 3aHATHSA

97. OGnacts onpeneneHus. PaznokeHne Ha MHOKUTEIH.

98. 3amena nepemenHoi. I'padudeckuii meTos.

99. PamnumoHanbHbIE U UPPALMOHATBHBIC YPABHEHHS.

100. Jlorapudmuyeckue U MOKa3aTeIbHbIE YPaBHEHUSI.

101. TpuroHoMmeTpudecKkue ypaBHEHUSI.

102. Pemienue cucteM ypaBHEHUH.

103. TlocTpoeHHre MaTEeMaTHYECKOM MOJICIIN U €€ UCCIICIOBAaHHE
(TEeKCTOBBIE 3a1a4H ).

N DNDDNDNDNDDN

KounTtpoJabHas padora no teme: «MeToAbl pelIeHU ypaBHEHUI.

CamocrosiTesibHasA padoTa 00yyaouuxcst

Tema 12.2.Memoovwl pewieruii
HepaseHcma

Coaep:xxanue yueOHOro MaTepuaJia

[TpeoOpa3oBaHue HEPABEHCTB B PaBHOCHIIbHBIEC JAHHBIM.

Pemenne panmoHanbHbIX, MPPalUOHAIBHBIX, IIOKA3aTEIbHBIX U
TPUTOHOMETPUYECKUX HEPABEHCTB.

AHann3 OCHOBHBIX IIPUEMOB pEIIEHUsI HEPABEHCTB. PelieHre HepaBeHCTB
METOZI0M HHTEPBAJIOB.

Hcnonp3oBanue cBOMCTB U rpavKoB (PyHKUINN pU PEeLLIEHUU YpaBHEHUM
Y HEPABEHCTB.

N300pakeHre Ha KOOPJMHATHON TNIOCKOCTH MHOKECTBA PELICHUH
YPaBHEHUI U HEPABEHCTB C JIBYMS IIEPEMEHHBIMH U UX CUCTEM.

Pemennie ypaBHeHNI 1 HEPABEHCTB C IBYMSI HEM3BECTHBIMU, CHCTEM
YpPaBHEHU U HEPABEHCTB.

IIpuMeHeHne MaTeMaTHYeCKUX METOOB JUIS PEIICHMS COIEPKATEIIbHBIX
3a/1a4 U3 pa3IM4HbIX 00JacTeil HayKu U npakTuku. HTepnpeTanus
pe3yibTaTa, y4eT peajJbHbIX OTPAHUYEHUN.

IIpakTHyeckne 3aHATHA

OK 1
OK 4
OK 5
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104. PanmoHanbHBIC M HpPAIMOHAIBHBIC HEPABEHCTBA.
105. Jlorapudmuueckue u Moka3aTeabHbIC HEPABEHCTBA.
106. TpuronomeTpuuecKkue HEPABEHCTBA.

107. PemeHue HepaBEHCTB METOJOM MHTEPBAJIOB.

N DD DNDNDN

108. Hcnonb3oBaHue CBOMCTB U TpaduKoB (HYHKIMIA IPU pEIICHUN
YPaBHEHUH U HEPABEHCTB.

109. Pa3BuTHE JOTrHYECKOTO MBIIUICHHS MPH PEIICHUH HEPABEHCTB.

110. IlpumeHeHHE MaTEMaTHYECKUX METOAOB JJISl PEIICHUS
COJIep KaTeNbHBIX 331a4 U3 pa3IMYHbIX 00JacTell HayKu U
MIPAKTUKH.

KonTpoJsbHas pa6ora no teme: «MeTObI pelieHuid HEPaBEHCTBY. 2

CamocrosiTesibHasA padoTa 00yyaouuxcst

Paszgen 13. O6o01maroiiee 12
NMOBTOpPEHHE

Conep:xanue yueOHOro MaTepua

HOBTOpeHI/Ie B]':>I60pO‘IHI>IX TEM JUCHUITIIMHBI

IIpakTH4eckne 3aHATHA

111. IIpeoOpa3oBanue BbipaxeHuid. KommiaekcHble yncna.
OK'1
OK 4

OK'5

112. TIpeoGpa3oBaHUsI TPUTOHOMETPHUECKUX BBIPAKEHUH.

113. ®yHKIUHU, UX CBOWCTBA U TPaUKH.
114. MHOrorpaHHMKH U Teja BpaleHHs.

115. IlpousBonHas. [IpuMeHeHHE TPOU3BOIHOM.
116. Beruucnenue romaei 1 00beMoB.

AN DN DNDNDDNDDNODN

CamocrosiTesibHas padoTa 00y4arOIIMXCH
IoaroroBka K 3K3amMeHy

N

KoncyabTanus

(o]

IK3aMeH

Hroro 3a I cemectp 178

Bcero nmo pucuumiinue 300




3. YCJIOBUSA PEAJIU3AIIUU YYEBHOU JUCILUILIUHBI

3.1. TpeGoBanusi K  MHHHMAJIBHOMY  MAaTepPHAIbHO-TEXHUYECKOMY
o0ecrneYeHn 10

Peanuzamust y4eOHOM OUCHUIUIMHBI TpeOyeT Hamuuus ydeOHOro KaOuHeTa
«Marematuka.

O6opynoBanne yueOHOTO KaOWHETA:

- PaGouee mecTo npernoaBarens;

- 30 yueOHBIX MECT JJII O0yJarOIIUXCS;

- Jlocka mapkepHas — 1 en.;

- [IpoekTop crammonapHubiii — 1 ex.;

- DKpaH cTraiMoHapHsiii — 1 en.;

- KomnwroTep — 1 en.

JIunienznonnoenporpammuoeodecnieuenne:  MicrosoftWindows 7  Professional,
MicrosoftOffice 2010  ProfessionalPlus,  KasperskyEndpointSecurity 10,
Koncynwrantlntoc.

3.2. UudopmannonHoe odecnevyeHne o0yueHust

Ilepeyenb pexkoMeHAyeMbIX Yy4eOHbIX u3AaHui, VIHTepHeT-pecypcos,
JAOIMOJHUTEJIbHOM JIUTEPATYPbI

OcCHOBHbIE HCTOYHUKH:

1. Maremaruka : yueOHOe mocobue / M.M. Yepnenos [u ap.].. — Mocksa :
Poccutickuii rocymapcTBeHHBIN YHUBEpCcHTET npaBocyaus, 2022. — 336 ¢. — ISBN
978-5-93916-959-2. — Texkcr : amekrponubiit / IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/122921.html— Pexum noctyma: uis  aBTOpU3HD.
[Tonp3oBarenen

2. A6aymnmuna, K. P. Matematuka : yueonuk qis CIIO / K. P. AGnynnuna, P. T
MyxamernunoBa. — Caparos : [IpodgoOpazoBanue, 2021. — 288 ¢. — ISBN 978-5-
4488-0941-5. — Tekcr : anexktponnsiit // Ludposoit odpazoBarenbhbiii pecype IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/99917.html (nmara
obpamienus: 30.10.2023). — Pexxum noctyma: mjs aBropusup. [lonbp3zoBareneit

3. Anmatos, A. B. Maremaruka : yue6Hoe ocodue anst CI1O / A. B. Anmnaros.
— 2-¢ u3n. — Caparos : [Ipodo6pazosanue, At [Iu Op Meaua, 2019. — 162 ¢. —
ISBN 978-5-4486-0403-4, 978-5-4488-0215-7. — Tekct : DSIEKTPOHHBIN //
Hudposoit obpaszoBarenbubli  pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/80328. html (nata obpamenus: 30.10.2023). — Pexum
nocryna: st apropusup. Ilonb3oBarenen

4. Kapbauunckas, H. Bb. Marematuka : TmpakTUKyM IS CPEIHETO
npodeccuonansHoro oopazosanus / H. b. Kapbauunckas, E. E. XaputonoBa. —
Mocksa : Poccuiickuil rocy1apcTBeHHbIN YHUBEpcUTEeT npasocyaus, 2019. — 114
c. — Texkcr : anextponnsiit / Ludposoit oopazoBarensHbiil pecypc IPR SMART :
[caiit]. — URL: https://www.iprbookshop.ru/94184.html (mara oOpameHus:
30.10.2023). — Pexwum moctyna: s aBropusup. [loap3oBaTeneit
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HNuTepHeT-pecypesbl:

1)  Tazera "Maremaruka" u3natenbckoro jgoma "IlepBoe ceHTSOps". —
Pexum nocryna:http://mat.1september.ru
2) Marepuanbel 1Mo MareMatuke B EnuHONW KoJeKnuu mHQPOBBIX

00pa3oBaTeNbHbIX peCypcoB. — Pexxum
nocryma:http://school_collection.edu.ru/collection/matematika/

3) OOpazoBaTenbHbIA MaTeMaTuueckuit calt Exponenta.ru. — Pexum
nocryma: http://www.exponenta.ru

4)  TIlopran Allmath.ru — Bcs maremartnka B OJHOM MecTe. — Pexum
NOCTyTa:

http://math.ournet.md
5)  Bcs anemenTtapHas maremaTrka: CpeHss MaTeMaTHYecKast HHTCPHET —
mkoJia. — Pexxum mocryna:http://www.bymath.net
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4. KOHTPO.Ib U OLIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOI
JANCHUITIJINHBI

Konutpoir ® omeHka pe3ylibTaToB

OCBOCHMHA

y4eOHOM  JAMCIUTIIINHBI

OCYIICCTBIIACTCS IPCIIOAaBaTCIIEM B IIPOLECCC MMPOBCACHUA IIPAKTHYCCKUX SaHSITI/IfI,
TCCTUPOBAHUA, a4 TAKIKC BBIIIOJIHCHUA O6y‘IaI-OHlI/IMI/ICSI HWHAWBUAYAJIBHBIX SaﬂaHHﬁ,

ITPOCKTOB, HCCHCHOB&HHﬁ.

Pe3yabTarnl 00yyeHus
(ocBOeHHbBIE YMEHHS1, YCBOCHHbIE 3HAHNS )

@opMbI U MeTOIbI KOHTPOJISI M OLIEHKHU
pe3yJabTaToB 00y4eHHsI

1

2

YMmenuns:

BBITIOJIHATH apUPMETHYECKHE NCHCTBUS HaJl YHCIIAMH,
coyerasi yCTHbIE U TUCHbMEHHBIE IPUEMBI; HAXOIUTh
NpUOIIDKCHHBIE 3HAYCHUS BEJIMYUH U ITOTPEIIHOCTH
BBIUUCIICHUH (aOCOMIOTHASI U OTHOCUTEINIbHAS);
CpaBHMBATh YHCJIOBBIC BHIPKEHHUS;

HAXO/WTh 3HAUCHUS KOPHS, CTEIIEHH, Jorapudma,
TPUTOHOMETPUYECKUX BBIPA)KEHUI HA OCHOBE
OTIpEeJIeIICHUS], UCTIOB3YS ITPH HEOOXOAUMOCTH
HMHCTPYMEHTAJIBHBIE CPENICTBA; M0JIB30BATHCS
NpUOIMKSHHOM OIIEHKOM MPH MPAKTUYECKUX pacueTax;

MUCbMEHHAs CaMOCTOSITENbHAs paboTa
MUChbMEHHAs! KOHTPOJIbHAS paboTa
MPaKTUIECKasl MPOBEpKa
KOMOWHHUPOBAHHBIN METOJ B (hopme
(bpOHTATBHOTO ONpOCa U TPYIIIOBOM
CaMOCTOSITEIILHOM PabOTHI
TECTUPOBAHUE

BBITIONHSATH MPeoOpa30BaHuUs BRIPAKECHUM, TPUMEHSS
(hopMyIIbI, CBSI3aHHBIC CO CBOMCTBAMH CTCIICHEH,
Jorapu(MoB, TPUTOHOMETPUUECKUX (PYHKIIHIA

BBIUUCIIATH 3HaUCHNE (DYHKIMH 1O 33JJAHHOMY
3HAYEHHIO apryMEHTa IPH Pa3IM4YHbIX CIIOco0ax
3aaHus QYHKIHA

OIpe/EIIsATh OCHOBHBIE CBOMCTBA YNCIOBBIX (DYHKIINH,
WUIIOCTPUPOBATh UX Ha rpadukax

CTPOUTH TPaPUKH U3YIEHHBIX (DYHKIIHHA, HILTFOCTPHPO-
BaTh M0 rpauKy CBOIMCTBA 3JIEMEHTAPHBIX (HYHKIUI

HCIIOJIB30BaTh IOHATHUC q)YHKHI/II/I JJIA OIITMCaHUuA U
aHamM3a 3aBUCUMOCTEN BEITUUYNH

MUChbMEHHAs CaMOCTOSITEIIbHASL paboTa
MMCbMEHHAs! KOHTPOJIbHAs paboTa
npaKkTU4ecKas poBepKa

TECTUPOBAHUE

WH/IMBUyalIbHAs paboTa ¢ JIEKTPOHHBIM
y4€OHUKOM

HaXOJUTh MPOU3BO/IHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
UCII0JIb30BaTh IPOU3BOJHYIO Ul U3YUEHHS CBONCTB
(GYHKIMI ¥ TOCTpOeHHUsI rpapuKOB

MNPUMCHATH NPOU3BOAHYIO IS IPOBCACHUS HpI/I6J'II/I'
KEHHbIX BLIHHCHCHHﬁ, peaTh 3aJa4r NPUKIaJHOTO
XapaKTepa HAa HAXOXKICHUC HanOOJIBIIETO U
HANMMCHBIICTO 3HAYCHU S

BBIYUCIIATE B HpOCTeﬁLHI/IX CIydadax 1muiomaad u

00bEMBI C HUCITIOJIB30BaAaHHEM OIpEaACIICHHOIO
HHTCTpajia,
peuiaTtb panuoOHaJIbHBIC, IIOKa3aTCJIbHBIC,

J'IOl“apI/I(I)MI/I‘-ICCKI/IC, TPUTOHOMCTPUYCCKUC YPABHCHUA,
CBOIAIIHNECA K JIMHEHHBIM | KBaApaTHbBIM, a TaKXKe
AHAJIOTUYHBIC HCPABCHCTBA U CUCTCMBI;

MUCbMEHHAs cCaMOCTOsITeNbHAsA paboTa
MMCbMEHHAs! KOHTPOJIbHAs paboTa
IpakTU4ecKas MpoBepKa
KOMOWHUPOBAHHBIN MeTOJ B (hopme
(GpOHTAIBHOTO OIpOCa U IPYHIOBOM
CaMOCTOSITENIbHOM pabOThI
TECTUPOBAHUE
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UCTOJNB30BaTh  TpapUuecCKUil  METOX  peIICHHS
YpaBHEHUW U HEPABEHCTB;

n300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH PEILCHHS
YpaBHEHMH, HEPAaBEHCTB U CUCTEM C JIByMs
HEU3BECTHBIMU;

MUCbMEHHAs CaMOCTOsITeNbHAsA paboTa
MMCbMEHHAsi KOHTPOJIbHAs paboTa
npaKkTU4ecKas MpoBepKa
TECTUPOBAHUE

METO]I IPAKTUYECKOI0 KOHTPOJIS

COCTAaBJISITh M pEIIaTh YpaBHEHUS U HEPABEHCTBA,
CBS3BIBAIOIINE HEU3BECTHBIE BEIWYMHBI B TEKCTOBBIX
(B TOM uHCIe NPUKIAJAHBIX) 3a7a9aX;

pemiate  mpocTeilne  KOMOMHATOpHBIE — 3a7auu
METOAOM TIepedopa, a TaKKe C HCIOIb30BaHUEM
M3BECTHBIX hopmyi;

BBIYHUCIIATL B HpOCTCfIH.IPIX clIydadx BEpPOATHOCTU
COOBITHH HA OCHOBE noacyeTa 4uciia uCXoa0B,

pacmo3HaBaTh Ha gepTeKax u MOJIETISAX
MIPOCTPAHCTBEHHBIC (POPMBI; COOTHOCHTH TPEXMEPHBIC
O00BEKTHI C UX OMUCAHMSIMH, U300paKESHUSIMU;

OINMCHIBATh B3aUMHOE pACIIOJIOKEHHE TMPSAMBIX H
IJIOCKOCTEN B IPOCTPAHCTBE, apryMEHTHUPOBATh CBOU
CYXJIEHUs 00 3TOM PaCHOJIOKEHUH;

AHAJIM3UPOBATL B HpOCTGﬁHIHX ClIydadx B3aUMHOC
PAaCIIOJIOKCHHUC 00BEKTOB B IIPOCTPAHCTBE;

I/I306pa)KaTb OCHOBHBIC MHOTI'OI'PAHHUKH W KPYTIJIbIC
TCJIa, BBIIIOJHATL YCPTCIKU 110 YCIIOBHAM 3a4a4,

CTPOUTH HpOCTGfIH.IHG CCUCHUA Ky6a, IIPU3MEI,
IMUpaMUuIbl,

pemiath  IUIAHUMETPUYECKHE W MPOCTEHINHUE
CTEPEOMETPUYCCKUE  3aJa4d  Ha  HAXOXJCHHE
reOMETPUYECKUX BEIWYHMH (JJIMH, YIJIOB, IUIOMIANCH,
00BEMOB);

HUCIIOJIb30BaTh IIPpH PCHICHHHU CTCPCOMCTPHUUCCKUX
3aaa4 IJIaHUMCTPUUCCKHE q)aKTBI 1 MCTOJBI,;

MUChbMEHHAs CaMOCTOsATEIbHas paboTa
MIPaKTUIECKasl MPOBEpKa

MUChMEHHAs! KOHTPOJIbHAs paboTa
MAIIMHHBIA KOHTPOJIb
KOMOWHHUPOBAHHBIN METO B (hopme
(GpOHTATBHOTO OMpOCca U TPYIIIOBOM
CaMOCTOSITENIbHOM pabOThI

MPOBOJIUTH JIOKA3aTENIbHbIE pACCYXACHUS B XOJE
perieHus 3a1a4y

UCMOJb30BAaTh  NPUOOPETEHHbIE 3HAaHUSA U
YMEHHSI B TNPAKTUYECKOM  JEATENBHOCTH U
ITOBCEIHEBHOM JKU3HMU:

— JJ TIPakTHYECKUX pacyeToB MO (opmyam,

BKJIFOYAst bopmMyIIbI, coziepIKaIlne CTETEHHU,
panukaibl, JorapupmMbl U  TPUTOHOMETPHUUECKUE
¢byHKIUY, UCITONIB3YsI pu HE00X0IUMOCTH
CIIPaBOYHBIE MaTepHAIIBI " pocTeimme

BBIYMCIIUTEIIBHBIEC YCTPONCTBA;

— JUIsl ONMCAHUS C MOMOLIBI0 (PYHKUIUN pa3IMuHbIX
3aBUCHUMOCTEH, TpeAcTaBiIeHUs UX rpaduyeckw,
MHTEpIpeTaluy rpapuKoB;

— peuieHus NPUKIAAHBIX 3a1a4, B TOM YHCIE
COLIMAJIbHO-O)KOHOMUYECKUX U (U3NYECKUX, Ha
HauOoNpIIME W  HAUMEHBbIIME  3HA4YeHHs, Ha
HAax0KJICHHE CKOPOCTH M YCKOPEHUS;

— JUJI TIOCTPOEHMSI W MCCIENOBAaHUS MPOCTEHIINX
MaTeMaTUYECKUX MOJENIEH;

— JUIsl aHaJIW3a PEATbHBIX UHCIOBBIX JAHHBIX,
MIPEJICTAaBICHHBIX B BUJIE AMArpaMM, rpauKoB;

IICBMEHHAs CaMOCTOsITebHas paboTa
IpaKkTU4ecKas poBepKa
MMCbMEHHAsl KOHTPOJIbHas paboTa
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— aHajau3a uH(popMauu CTaTHUCTUYECKOIO
XapakTepa;

— A HUCCIIEIOBAHUA (MozeTMpoBaHMS)
HCECJIOXHBIX HpaKTI/I‘-IeCKI/IX CI/ITyaLII/Iﬁ Ha OCHOBC
M3y4eHHBIX (OopMyIT U CBOKCTB puTryp;

— BBIYHCIIEHUS 00BEMOB u JIoIaaei
IIOBEPXHOCTEH IIPOCTPAHCTBEHHBIX TEJ IIPU PELICHUU
MPAKTUYECKHX 3a/1a4, UCTIOIb3YS MPH HEOOXOIMMOCTH
CHpaBO‘-IHI/IKI/I 1 BBIYUCIINTCIIBHBIC YCTpOfICTBa.

3HaHud:

3HaYeHHE MaTeMaTUYEeCKON HayKU JJIsl peIleHus
3aJ1a4, BOZHUKAIOIIUX B TEOPUH U IPAKTHKE; IIUPOTY

U B TO € BpeMsl OTPaHUYEHHOCTh IPUMEHEHUS (bpOoHTANBHBIN OIIPOC
MaTeMaTUYeCKUX METOJOB K aHAIHU3Y U YCTHBIH 3a4eT

HCCJIETOBAaHUIO MPOIIECCOB U SIBJICHUM B IPUPOJE U MUCHhMEHHBIN 3a4eT

00I1IeCTBe; MMChbMEHHAas MpoBepka B popme

3HAUEHUE MPAKTUKH M BONPOCOB, BO3HUKAIOIIMX B | MATEMaTHYECKOTO JUKTAHTA,

caMoil MaTematuke A (OpPMUPOBAHMS M pa3BUTHS | 3amuTa pedepara,

MaTEeMaTHYeCKON HayKH; UCTOPHUIO PA3BUTHS IOHATHUS | CAaMOCTOSTEIbHAS paboTa ¢ KHUTOH H
quciaa,  CO3JaHMA ~ MAaTeMaTH4eCKOro  aHalu3a, | APYrUMH MaTepHallaMH

BO3HUKHOBEHHUS U Pa3BUTHUS TEOMETPUU; BBIIIOJIHEHUE IIPE3CHTALUN
YHHUBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTUKU TECTUPOBaHUE
MaTeMaTH4YeCKUX PACCYKICHUH, X MPUMEHIUMOCTh BO | MaIlIMHHBINA MeTo[ B (hopme
BceX 00J1aCTAX YeIOBEUECKON AEATENbHOCTH; WHJUBHYaJIbHOI'O OIIpOCa

BEPOSTHOCTHBIM XapaKTep pa3IMYHbIX IIPOLIECCOB
OKPY’KaOILEro Mupa

Coaepixanue Pe3yabTaTrsl 00yueHust
o0y4eHuUs @®opMBbI M METObI KOHTPOJISI U
(oCBOCHHBIC OCHOBHBbIE BH/IbI OLIeHKH pe3y/JbTATOB 00y4eHus!
AeATeJIbHOCTH CTY/I€HTOB)
1 2 3
Beenenune - 03HaKOMJIEHHUE C POJIBIO

MaTE€MaTHKHU B HayKe, TEXHUKE,
H9KOHOMHUKE, HH(POPMAIIMOHHBIX
TEXHOJIOTHUSIX U ITPAKTUYECKON
JEeATEIbHOCTH;

- O3HAaKOMIJICHHUE C LIEJIIMU U
3alayaMU U3y4YEHUs] MaTEMAaTUKU
IIPY OCBOCHMHM CIIENUAIIBHOCTEN
CIIO.

Pa3BuTne nonsiTus o - BBINIOJIHEHUE

quciie apumeTnyecKux 1eUCTBUN Hajl
YKCIIAMH, COYETasl YCTHBIE U Texymmii KOHTPOJIb:
MMCbMEHHBIE TPUEMBI;
- HAaxO0XKJICHHUE - OILICHKA BBIITOJIHEHUS
MPUOIMKEHHBIX 3HAYEHUH BETMYUH | MUCHMEHHBIX CAMOCTOSATEIBHBIX
U TIOTPELIHOCTEN BBIUNCIICHUH; pa0or;

- OLICHKA OTBETOB IIPU
YCTHOM (pPOHTAIILHOM U
MHIUBUAYAJIBHOM OIIPOCE;

- OLICHKA BBIITOJIHECHUS
TECTOBBIX CAMOCTOSTEIbHBIX
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pabor;
- OLCHKA BBIITOJIHCHU S
WH/IMBHUYATbHBIX 3a1aHUH;

- OII€HKA BBIITOJITHCHHUA

BHEAYJUTOPHOU
CaMOCTOSITENILHON pabOThI;

HpOMe)KyTO‘lHaH arrecranmvs:

- 9K3aMCH

KopHu, crenenu,
Jorapugpmsl

- 03HAaKOMJIEHHUE C MIOHSATUEM
KOpHS N-i CTENEeHH, CBOWCTBAMU
paZvKaJIoB U C IIpaBUIAMU
CpaBHEHUSA KOPHEH;

- (bopmynupoBanue
oTpezeNieHus] KOPHS U CBOMCTB
KOpHEH, BBIYUCIICHUE KOPHEH;

- peoOpa3oBaHKe YHCIOBBIX
1 OYKBCHHBIX BBIPOKCHUH,
COJIep>KalINX PaIuKalbl;

- pelieHre UppauoOHaIbHbIX
YpaBHEHUH;

- 03HAaKOMJIEHHUE C MIOHSATUEM
CTETEeHHU C JCHCTBUTEIbHBIM
[I0Ka3aTeseM;

- HaXO0XJACHUE 3HAYCHUS
CTEIEHH;

- MIepeBOJ] KOPHS N-i CTEHeHH
B CTENEHb C JPOOHBIM MOKa3aTelIeM
1 Ha000poT;

- (dhopmynupoBaHuE CBONCTB
CTETICHH, BBIUNCIIEHUE CTENIEHEN C
palOHaIbHBIM [TOKA3aTENEM,
CpPaBHEHHE CTETICHEH;

- npeoOpa3oBaHKE YHCIOBBIX
1 OYKBEHHBIX BBIPOKEHUH,
COJIEpIKaIINX CTETIEHH, TPUMEHSS
CBOMCTBA;

- pelIeHne TOKa3aTENbHbBIX
YpaBHEHUH;

- BBITIOJTHEHUE
npeoOpa3oBaHM BRIPAXKEHUH,
pUMeHsist JOpMYJIbI, CBSI3aHHBIE CO
CBOWCTBAaMHU CTETIEHEU U
J0rapuQmoB;

- ompeereHue 00IacTh
JOMYCTHMBIX 3HAYCHUN
JOTapu(PMHIECKOTO BRIPAKEHNS,

- pelieHue
Jorapu(MUIECKUX YpaBHEHUH.

Texkymuii KOHTPOJIb:

- OLIEHKA BBIITOJIHEHMSI
MICBMEHHBIX CaMOCTOSITEIbHBIX
pabor;

- OLIEHKa OTBETOB IPU
YCTHOM ()pOHTAIILHOM U
MHAMBU1YaJIbHOM OIIPOCE;

- OLIEHKA BBINOJIHEHHUS
3a/laHui KOHTPOJIbHOM paboThI
«CTerneHu U KOpHU»;

- OLICHKA BBIITOJIHEHUS
TECTOBBIX CAMOCTOSTEIbHbIX
pabor;

- OLIEHKA BBIIOJIHEHUS
VHIMBUAYAJIbHBIX 3a/IaHUH;

- OIICHKA BBITTOJTHCHHUA

BHEAYAUTOPHOMN
CaMOCTOSITENIbHOM paboThI;

HpOMe)KyTO‘lHaH arrecranusa:

- OK3aMCH
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IIpsimMble B MJI0CKOCTH
B IPOCTPAHCTBE

- dhopmynupoBaHue
OIIpElIEICHUH, IIPU3HAKOB U
CBOWCTB Napajuie/IbHbIX U
NEPIEHIUKYJIAPHBIX TUIOCKOCTEH,
JBYI'PAaHHBIX U JIMHEHHBIX YIJIOB;

- IIOCTPOECHUE YTIIOB MEXY
IPSIMBIMH, TIPSIMOM U IJIOCKOCTHIO,
IJIOCKOCTSIMU 110 ONMCAHUIO,
pacro3HaBaHME UX Ha MOJEISIX;

- IIPUMEHEHHE ITPU3HAKOB U
CBOWCTB PacroI0KEHUs IPSMBIX U
IIJIOCKOCTEN IIPU PELICHUH 3a/1a4;
- n300pakeHNe Ha PUCYHKaX
NEPIEHIUKYIISIPOB U HAKIIOHHBIX K
IUIOCKOCTH, MPSIMBIX,
NapajuleNbHbIX IUIOCKOCTEN, YTIJIOB
MEXy IPSIMO U INIOCKOCTBIO,
000CHOBaHUE TTOCTPOCHUH;

- peleHue 3a1a4d Ha
BBIYHCIICHUE T€OMETPHUUECKHUX
BEJIMYMH;

- OIpe/ie/IEHUE U BHIYUCIEHUE
paccTosIHUN B IPOCTPAHCTBE;

- npuMeHeHune GopmMyn U
TEOpeM IUTaHUMETPHH VIS PELICHUs
3ajay;

- IPUMEHEHHUE TEOPUU IS
000CHOBaHHUS TOCTPOCHUN U
BBIUMCIICHUH;

Texkyuuii KOHTPOJIb:

- OLIEHKA BBIIOJIHEHMSI
MUCHMEHHBIX CAMOCTOSITEIbHBIX
pabor;

- OLIEHKA OTBETOB MpHU
YCTHOM ()POHTAIILHOM U
WHAWBUYAIBHOM OIPOCE;

- OLIEHKA BBIIOJIHEHMSI
3aJJaHU KOHTPOJIBHOM paboThI
«IIpstmble 1 mIOCKOCTH B
MIPOCTPAHCTBEY;

- OLIEHKA BBIITOJIHEHUS
TECTOBBIX CAMOCTOSITEIbHBIX
pabor;

- OLIEHKA BBITTOJIHEHHS
UH/IMBUAYaJIbHBIX 3a/laHUM;

- OLIEHKA BBITTOJIHEHHS
BHEAYJUTOPHOU
CaMOCTOSITENIbHON pabOThI;

IIpomekyTOUHAS aTTECTALMA:

- OK3aMCH

Koopaunartsl u
BEKTOPbI

- U3Yy4YECHHE JEKapTOBOI
CUCTEMBI KOOpJUHAT B
IIPOCTPAHCTBE;

- ITOCTPOEHHE TOYKH I10
3aIaHHBIM KOOPAMHATAM,;

- HAax0KJICHHE KOOPJAUHAT
TOYKH, YPABHEHUS OKPYKHOCTH;
- BBIYMCIICHUE PACCTOSHUSA
MEXIy TOYKaMHU;

- M3y4EHUE CBOMCTB
BEKTOPHBIX BEJIMYUH, [TPaBUI
pa3yIoKEHUsI BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE,
MIPaBUJI HAXOXKIEHUS KOOPINHAT
BEKTOPA B IIPOCTPAHCTBE, IPABUII
JENCTBUN C BEKTOPAMH, 3a1aHHBIMH
KOOpAMHATAMU;

- U3Y4CHHE CKAISIPHOTO
IIPOU3BEJICHUS BEKTOPOB;

- IIPUMEHEHHE TEOPHH IIPU
peLICHUH 3a/1a4 Ha IEUCTBUS C
BEKTOPAaMH, HAa IPUMEHEHHE
BEKTOPOB JUIsl BBIYUCIICHUS
BEJINYUH YIJIOB M PACCTOSTHUM;

Texkymuii KOHTPOJIb:

. OLIEHKA BBIMOJIHEHHS
MMUCHMEHHBIX CAMOCTOSITEITHHBIX
pabor;

. OIIEHKa OTBETOB NPH
YCTHOM ()pOHTAIILHOM U
WH/IMBUAYaJIbHOM OIIPOCE;

. OIIEHKA BBITTOJTHEHHSI
TECTOBBIX CAMOCTOSTEIbHbIX
pabor;

. OLIEHKA BBIITOJHEHUS
WHIMBHYAIbHBIX 331aHUH;

OIICHKA BBITTOJTHCHHUA

BHEAYAUTOPHOMN
CaMOCTOSITENIbHOM paboTHI;

IIpomexyTouHas aTrecTanms:

. OK3aMCH
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OcHOBEI
TPUTOHOMETPHUH

- W3Y4YEeHHE PaIuaHHOTO
METOJ1a U3MEPEHMSI YTITIOB
BpAIlIEHUS U UX CBSA3H C IPayCHOM
Mepoil;

- n300pakeHUe yriioB
BpAlllEHUs HAa OKPY>KHOCTH,
COOTHOIIIECHUE BEIMYUHBI YTJIa C €T
PacrosIoKEeHUEM;

- (dhopmynupoBaHue
OnpeAcIcHUI
TPUTOHOMETPUUECKUX (PYHKIIMIMA
JUIsl YTJI0B ITIOBOPOTA U JUISL OCTPBIX
YIJI0B MPSIMOYTOJILHOTO
TPEYTOJIbHUKA;

- MIPUMEHEHHE OCHOBHBIX
TPUTOHOMETPUUECKUX TOXKIECTB
JUISL BBIYMCIICHUS 3HAYCHUN
TPUTOHOMETPUYECKHUX (PYHKIHUH 110
OJIHOM 13 HUX;

- M3Y4€HHE OCHOBHBIX
dbopmMyn TpuroHoMeTpun: Gopmyn
CII0KEHUSI, YIBOCHUS,
peoOpa3oBaHUs CyMMBbI
TPUTOHOMETPHUYECKUX (DYHKIUH B
MIPOU3BEICHNE U HA000POT,
MpUMEHEHHH 3TUX (popMyr mpu
BBIYHCIICHUH 3HAUCHUS
TPUTOHOMETPUUECKOTO BBIPAXKEHHUS
U YIIPOLIEHHUH €T0;

- 03HaKOMJIEHHUE CO
CBOMCTBaMM CUMMETPHH TOYEK Ha
€MHUYHON OKPYKHOCTHU U
IIPUMEHEHHE UX JUIS BBIBOAA
hopmyn npuBeACHUS;

- pemeHue no Gopmyiaam u
10 TPUTOHOMETPUUECKOMY KPYTY
IIPOCTENIINX TPUTOHOMETPUUIECKUX
YpaBHEHHU;

- MpUMEHEHHEe 00X
METOJI0OB PELICHUs] YPABHEHUN
(mpuBeneHue K JTUHEHHOMY,
KBaJIpaTHOMY, METOJ1 Pa3JI0KEHHS
Ha MHOKUTEJIN, 3aMEHBI
MIEPEMEHHOM) NP peLIeHUN
TPUTOHOMETPUUECKUX YPABHEHMI;
- HaHECEHHE pelICHUN
MIPOCTENIINX TPUTOHOMETPUIECKUX
YpPaBHEHU HA €IMHUYHYIO
OKPY>KHOCTB;

- 03HAaKOMJIEHHUE C TIOHSATUEM
00paTHBIX TPUTOHOMETPHUECKUX
GbyHKIH;

- W3y4YEHUE ONpeeICHUN
apKCHHYCa, apKKOCHHYCa,
apKTaHIeHca Yuciia, u300paxeHue
UX HAa EAMHUYHON OKPYKHOCTH,

Texkyuuii KOHTPOJIb:

- OLIEHKA BBIIOJIHEHMSI
MUCHMEHHBIX CAMOCTOSITEIbHBIX
pabor;

- OLIEHKA OTBETOB MpHU
YCTHOM ()POHTAIILHOM U
WHAWBUYAIBHOM OIPOCE;

- OLIEHKA BBIITOJIHEHUSI
3aJJaHU KOHTPOJIBHOM paboThI
«OCHOBBI TPUTOHOMETPUMY;

- OLIEHKA BBITTOJIHEHHS
TECTOBBIX CAMOCTOSTEIbHbIX
pabor;

- OLIEHKA BBIITOJIHEHMSI
WHAWBUIYAIbHBIX 33aHUH;

- OLIEHKA BBIITOJIHEHUS
BHEAYJUTOPHOMN
CaMOCTOSITENIbHON pabOThI;

HpOMe)KyTO‘-IHaH aTrrecranmus:

- 9K3aMCH
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IIPUMEHEHHE IIPH PEILICHUU
TPUTOHOMETPUUECKUX YPABHEHUH.

DOyHKIUHA

- 03HAaKOMJIEHHUE C MIOHSATUEM
MepEMEHHOM, TPUMEpPaMH
3aBUCUMOCTH MEXTY
IIePEMEHHBIMY;

- 03HAaKOMJIEHHUE C MIOHSATUEM
rpaduka, onpeaeacHue
MPUHAIIICKHOCTU TOUYKH IpaduKy
(GbyHKLIMH, OnpeeseHre BUAA
rpaduka GyHKIUH 110 ee hopMyIie;
- BBIpa)KeHUE 110 popmyie
OJIHOM MIEPEMEHHON Yepe3 APYrue;
- O3HAKOMJICHHUE C
orpeneneHueM (QyHKIIH,
(bopMyIMpOBaHUE €T0, HAXOXKICHHE
o0JyacTu ompeeNieHus U 001acTu
3HaYeHUH YHKLUY;

- 03HAaKOMJIEHHE C
npuMepaMu GyHKLIHMOHAIbHBIX
3aBUCUMOCTEN B PEAIBHBIX
Iporeccax U3 CMEKHBIX
JTUCLUILINH;

- O3HAKOMJICHHUE C
JI0Ka3aTEeJIbHBIMU PaCCyKICHUSIMU
HEKOTOPBIX CBOMCTB JIMHEHHOU U
KBaJ[paTUIHON ()YyHKIIHIA,
IIPOBE/ICHUE UCCIIEIOBAHUS
JIMHENHOM, KyCOYHO-JIMHENHOM,
JTPOOHO-TMHEWHON M KBaJIpaTUIHOM
(GyHKINH, TOCTPOCHUE UX
rpauKoB;

- [IOCTPOCHUE U YTEHUE
rpaduKoB QyHKIIHIA;

- cocTaBjieHHe BUIa (YHKLIUU
10 JAaHHOMY YCJIOBHIO, PEIICHHE
3a]1a4 Ha HKCTPEMYM;

- BBINIOJIHEHUE
npeoOpa3oBaHuii rpa)ukoB
GbyHKIH;

- M3Y4YEHUE MOHSTUS
oOpaTHOi GyHKINY;

- IIPUMEHEHHE CBOWCTB
(GyHKUIMN TIpU MCCIeJOBAaHUU
YpaBHEHHU;

- 03HAaKOMJIEHHUE C TIOHATUEM
CII0KHON (YHKITUH;

- BBIYHCIICHUE 3HAUYEHUS
(YHKIIUU M0 3HAYEHHUIO apTyMEHTa;
- OIIpEAEIIEHUE MOJIOKEHUS
TOUYKH Ha rpaduke 1o ee
KOOpAMHATaM U Ha000poT;

- HCIIOJIb30BAaHHUE CBOWICTB
(GyHKUMN 1715 cCpaBHEHUS 3HAaYEHU I
CTeNneHel U JorapudMos;

Texkymuii KOHTPOJIb:

- OLIEHKA BBITTOJIHEHHS
IMCbMEHHBIX CAaMOCTOSATENBHBIX
pabor;

- OLIEHKA OTBETOB IIPHU
YCTHOM (POHTAIIBEHOM U
VH/IMBUAYaJIbHOM OIIPOCE;

- OLIEHKA BBITTOJIHEHHS
3aJJaHUH KOHTPOJIbHBIX PabOT
«CreneHHas QyHKIH»,
«IloxazatenpHas QyHKIUAY,
«Jlorapudpmuueckas GyHKIUI»,
«Tpuronomerpuueckue
GyHKITUNY;

- OLIEHKA BBIIOJIHEHUS
TECTOBBIX CAMOCTOSTEIBHBIX
pabor;

- OLIEHKA BBITTOJIHEHHS
VH/IMBUAYaJIbHBIX 3a/1aHUH;

- OLIEHKA BBITTOJIHEHHS
BHEAYAUTOPHOMN
CaMOCTOSITENTLHON pabOTHI;

IIpomekyTOUHAS aTTECTALMA:

- 9K3aMCH
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- MOCTPOCHUE IPaPUKOB
CTETICHHBIX U JIOTapu(PMUIECKUX
byHKIHIH;

- pelIeHre TOKa3aTeNbHBIX U
Jorapu(pMUUECKUX ypaBHEHUH U
HEPABEHCTB 10 W3BECTHBIM
aJIrOpuTMaMm;

- 03HAKOMJICHHUE C TIOHSATHEM
HEMPEPbIBHOW MEPHUOANIECKON
¢bynkuuu, GopMynupoBaHue
CBOMCTB CHHYyCA U KOCHUHYCA,
MOCTPOEHHE UX TPapHUKOB;

- 03HAKOMJICHHUE C TIOHSATUEM
TapMOHHUYECKHUX KOJICOaHUH U
pUMepaMu TapMOHUYECKUX
KoJieOaHUM 11l ONTMCaHUS
MIPOLIECCOB B (PU3UKE U APYTUX
00J1aCcTSIX 3HAHUS,

- 03HAKOMJICHHUE C TIOHSATUEM
pa3pbIBHOM MEPUOIUYECKOM
byHkuy, GopmynrpoBaHue
CBOMCTB TaHTeHCA W KOTAaHTEHCA,
MIOCTPOCHHE UX TPAPHUKOB;

- IIPUMEHEHHE CBOWCTB
GyHKIUH 1715 CpaBHEHUs 3HAYCHHM
TPUTOHOMETPHUCCKUX (PYHKIIHA,
JUISL pelleHus
TPUTOHOMETPHUSCKUX YPABHCHHIA,

MHOI‘OFpaHHI/IKI/I Hu
KpYIJbI€ T€JIa

HN3mepenus B
reoMeTpuu

- OINMCaHUE U
XapaKTEPUCTUKU Pa3JIMYHbIX BUJIOB
MHOTOT'PaHHUKOB, X 3JIEMEHTOB U
CBOICTB;

- n300pakeHue
MHOTOTPaHHHKOB;

- BBIUHCIICHUE JTUHEHHBIX
JJIEMEHTOB U YIJIOB B
MIPOCTPAHCTBEHHBIX
KOHUTypanusx;

- ITOCTPOEHHE MPOCTENIINX
ceueHMi Ky0a, MPU3MBI,
MUpaMU/IbI;

- 03HaKOMJIEHHUE C BUJIaMU
TeJ BpalleHus, (GOpMyJIMpOBaHHE
UX OIIPENEIICHUI U CBOWCTB;

- n300pakeHue Tes
BpAIlIEHHUs, UX Pa3BEPTOK, CEUECHUI;
- pelieHre 3a1a4d Ha
IIOCTPOEHUE CEUCHHH, Ha
BBIYHCIICHHUE JUTUH, PACCTOSHUM,
IIOIIAJICH;

- MpUBEICHNE JOKa3aTeIbHbIX
paccyXIeHUI IIpY pELICHNN 3a/1ay;
- n300pakeHue
MHOTOTPaHHUKOB M KPYTJIBIX TEIl,
BBINIOJTHEHNE PUCYHKA 10 YCIOBHUIO

Tekymuii KOHTPOJIb:

- OLICHKA BBIITOJIHEHUS
INUCHbMEHHBIX CAMOCTOSTEIBHBIX
pabor;

- OLIEHKa OTBETOB IIPU
YCTHOM ()pOHTAIILHOM U
WHIUBUAYAIBHOM OIPOCE;

- OLICHKA BBIITOJIHEHUS
3aJlaHui KOHTPOJIbHBIX paboT
«Ilimomaay MOBEPXHOCTEN U
00BEMBI TEOMETPUUECKUX TEI;
- OLICHKA BBIITOJIHEHUS
TECTOBBIX CAMOCTOSITEJIbHBIX
pabor;

- OLICHKA BBIMTOJIHEHUS
VHAMBUYaAJIbHBIX 33]JaHUM;

- OIICHKA BBIMTOJIHEHUS
BHEAYJUTOPHOU
CaMOCTOSITENIbHOM paboTHI;

IIpoMexxyTOYHASI ATTECTALIUSA:
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3aJ1a4u;
- 03HAKOMJICHHE C IIOHATHIMU
TIJTOIIAI TTIOBEPXHOCTH M 00BEMA;

- pelieHue 3aaa4 Ha
BBIYMCJIEHHE TUIOMIAIEN
MOBEPXHOCTEH U 0OHEMOB
r€OMETPUUYECKHX TEJ;

- 9K3aMCH

Hauvana
MATEMATHYeCKOro
aHaJImM3a

- O3HAKOMJICHHUE C ITOHATHEM
YHCIJIOBOM 11OCIIEJOBATEIBHOCTH,
criocobamH ee 3a/1aHus,
BBIUYHCJICHUE €€ YIICHOB;

- O3HAKOMJICHHUE C
BBIYHCIICHUEM CYMMBI
0ECKOHEUHOIr0 YUCIOBOIO psia Ha
IIPUMEPE BBIUMCIIEHUS CyMMBbI
OCCKOHEYHO YOBIBAIOIICH
TFE€OMETPUUECKOI MPOTrPECCHH;

- O3HAKOMJICHHUE C [TOHATUEM
MPOU3BOJHOM;

- U3y4eHue u
(bopmynupoBanue
reOMETPHUECKOTO U
MEXaHUYECKOT'0 CMbICIIA
MPOU3BOHOM;

- M3Y4YE€HUE aIropuT™Ma
BBIUMCIICHUS IPOU3BOJHON Ha
IIpUMepE BbIUMCIIEHNUS MTHOBEHHOMN
CKOpPOCTH U YTJIOBOTO
kod¢dunreHTa KacaTelbHOM;

- COCTaBJICHUE YPAaBHEHMUSI
KacaTeJIbHOH B OOIIEM BHUJIE,

- U3Yy4ECHHE ITPaBUII

g depeHIIMpOoBaHUS, TaOJINULIbI
IIPOU3BOJIHBIX 3JIEMEHTAPHBIX
(GyHKIUH, TPUMEHEHHUE UX JUIS
muddepeHpoBaHus GYHKIUHN U
COCTaBJICHUS YpaBHEHUS
KacaTelIbHOM;

- uccienoBanue GpyHKIuu,
3aJJaHHOH (POPMYIIOi, C TOMOIIIBIO
MIPOU3BOIHOM;

- YCTaHOBJIEHUE CBSA3U
CBOMCTB (DYHKIIMU U TIPOU3BOJHON
0 uX rpagukam;

- IIPUMEHEHHE TPOU3BOJHOU
JUISl pELIEHNUs 3a]1a4 Ha
HaXO0KJACHHE HanOOJIBIIIETO,
HaMMEHBIIETO 3HAUYEHUS U Ha
HaXO0XJICHHUE IKCTPEMyMa.

- IIMCbMEHHBIE
CaMOCTOSITENIbHbIE paOOTHI;

- YCTHBIA (PPOHTATBHBIA U
WHJIMBUIyaJIbHBIA OIIPOC;

- KOHTpOJIbHAsA pabora
«IIpousBonHas u ee
TEOMETPHUYECKUN CMBICII,
«IIpumeHeHne Nponu3BOIHONY;
- TECTUPOBAHUE;

- WHJUBUAYaJIbHbIE
3a/laHus;

- BHEAYAUTOPHAs
caMmocTosiTeNbHast paboTa

- IPOMEXKYTOYHAs
aTTecTalus: YK3aMeH

HHurerpai u ero
NnpuMeHeHue

- 03HAKOMJICHHUE C TIOHSATHEM
WHTETpaJia ¥ IepBOOOPa3HOM;

- W3Y4YEeHHE TTPABUII
BBIYHMCIICHHS TIEPBOOOPA3HOIA;

- M3YYCHHE TEOPEMBI

Texkymuii KOHTPOJIb:

- OLICHKA BBITTOJIHEHHUSI
IINCBbMCHHBIX CaAMOCTOATCIIbHBIX
paboT;
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Hrerorona-Jleiionumna;

- pelIeHre 3379 Ha CBSI3b
nepBooOpa3HON ¢ MPOU3BOAHOM, Ha
BBIYHCIICHHE TIEPBOOOPA3HOMN st
JTaHHOHM (YHKIINM,

- pelieHue 3a1a4 Ha
MIPUMEHEHHE UHTETpaa Jis
BBIYHCIICHUS (PU3NICCKUX BEITUYUH
U IUTOLIAJEH.

- OLIEHKAa OTBETOB IIPHU
YCTHOM ()pOHTAITIBHOM U
UHAWBUYaIbHOM ONPOCE;

- OLIEHKA BBITTOJIHEHHS
TECTOBBIX CAMOCTOSTENbHbIX
pabor;

- OLIEHKA BBIITOJIHEHMSI
WHAWBUIYAIbHBIX 33aHUMH;
- OLIEHKA BBIITOJIHEHHUSI
BHEAYJUTOPHOU
CaMOCTOSITENILHON PabOThI;

HpOMe)KyTO‘lHaH arrecranmvs:

OK3aMCH

KomOunaropuka,
3JIeMeHThI TEOPUU
BEPOATHOCTEN U
MaTeMaTH4YeCKOH
CTATUCTHKHU

- 03HaKOMJICHHUE C IIOHATUAMU
KOMOMHATOPUKU: pa3MELIEHUSIMH,
COUYETAaHMSIMU U NIEPECTAHOBKAMHU U
(dbopMynaMu A1t KX BBIYUCIICHUS;
- U3Y4ECHHE IIPABUII
KOMOMHATOPUKHU U IPUMEHEHHUE UX
IIPU pEeLIeHUH KOMOMHATOPHBIX
3a/1a4;

- O3HAKOMJIEHHE C OMHOMOM
Herorona u TpeyronbsHuKOM
ITackans;

- M3Y4EHHE KJIACCUYECKOI0
OIIpECIICHUS BEPOSTHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEM O
CyMME€ U IIPOU3BEICHUN
BEPOSITHOCTEM;

- pelIeHne 3a1a4d Ha
BBIYMCIICHHE BEPOSTHOCTEN
COOBITHIA;

- 03HAaKOMJICHHE C
IIPEICTAaBICHUEM YMCIOBBIX
JAHHBIX U UX XapaKTepUCTUKAMU;
- peLIeHNnEe TPAKTUYECKUX
3a/1a4 Ha 00pabOTKy YMCIIOBBIX
JAHHBIX, BBIYMCIEHUE UX
XapaKTEepUCTHK;

Texkyuuii KOHTPOJIb:

- OIICHKA BBITIOJIHEHUS
MACbMEHHBIX CAMOCTOSATEIbHBIX
pabor;

- OIICHKA OTBETOB IIPH
YCTHOM (POHTAIILHOM U
WHIUBUTYaJIbHOM OTIPOCE;

- OIICHKA BBIMIOJIHEHUS
TECTOBBIX CAMOCTOSITEIIHbHBIX
pabor;

- OIICHKA BBITIOJTHCHHS
WHAMBUIYAJIbHBIX 33JlaHUI;

- OIICHKA BBITIOJIHCHHS
BHEAYAUTOPHOMN
CaMOCTOSITENIbHOM paboThI;

HpOMe)KyTO‘lHaH aTrrecranusa:

- OK3aMCH

YpaBHeHnus u
HEPaBEHCTBA

- 03HAaKOMJICHHE C
MIPOCTEUINMH CBEACHUSAMU O
KOPHSIX alredpandyeckux
YPaBHEHUI, C IOHATUSAMHU
HCCIEA0BaHUs YPAaBHEHUHN U
CUCTEM yYpaBHECHMUII;

- W3y4EHUE TEOPUH
PaBHOCUIILHOCTH YPaBHEHUMU U €€
IIPUMEHEHHE;

- pelieHue pauoHaAIbHBIX,
MPPALMOHAIIBHBIX, TOKA3aTEJIbHBIX,

Tekymuii KOHTPOJIb:

- OILICHKA BBIITOJIHEHUS
MMACbMEHHBIX CaMOCTOATEIIBHBIX
pabor;

- OLICHKA OTBETOB IIPU
YCTHOM (pPOHTAIIBLHOM U
VHJMBUYaJIbBHOM OIIPOCE;

- OLICHKA BBIITOJIHEHUS
3aJJaHUI KOHTPOJIBHOM paboThI
«Tpuronomerpudeckue
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TPUTOHOMETPUYECKUX YPABHECHUH U
CHCTEM;

- HCIOJIb30BAHNE CBOWCTB U
rpaduKOB PYHKIUI IS peleHus
YpaBHEHUH;

- pelieHne ypaBHEHU C
IPUMEHEHHEM BCEX MTPUEMOB
(paznoxeHue Ha MHOXKHUTEIIH,
BBE/ICHHE HOBBIX HEM3BECTHBIX,
MOJICTAHOBKA, rpaduyecKuii
METON);

- pelIeHne CUCTEM
YPaBHEHHH Pa3IMYHBIMU
crocobamu;

- O3HaKOMJICHHE C OOLMMHU
BOIPOCAMU pPEIICHUS] HEPABEHCTB U
UCTIOJIB30BAHUS CBOMCTB U
rpaduKoB PYHKIUI P pEeLICHUN
HEPaBEHCTB;

- peleHne HepPaBeHCTB U X
CHCTEM C MPUMEHEHUEM Pa3IHYHBIX
CII0CO0O0B;

- pUMEHEHHE
MaTeMaTHYECKUX METOIOB ISt
pELICHUS COolIepKATENBHBIX 33134
U3 Pa3IMYHBIX 00JIaCTe HAYKH U
MPaKTHKH.

YPaBHEHUSAY;

- OLICHKA BBIIIOJIHEHUS
TECTOBBIX CAMOCTOSTENBHBIX
pabor;

- OLICHKA BBIITOJIHEHUS
WHIUBUAYAJIbHbBIX 3a/1aHU;
- OLICHKA BBIITOJIHEHUS
BHEAYJUTOPHOU
CaMOCTOSITENILHON pabOThI;

HpOMe)KyTO‘lHaH arrecranmvs:

- 9K3aMCH
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XapakTepuCcTHKA OCHOBHBIX BHI0B YU4eOHOMH 1esiTeJIbHOCTH CTYIeHTOB

Conep:kanue o0yueHust

XapakTepucTHKAa OCHOBHBIX BH/I0B /1eSIT€IbHOCTH
CTY/1€HTOB (HA YPOBHe Y4eOHBbIX JIeilicTBHil)

BBenenue

O3HaKOMJIEHHE C POJIbI0 MATEMATHUKH B HAYKE, TEXHUKE,
AKOHOMUKE, NH()OPMAIIMOHHBIX TEXHOJOTHSIX U
MPAKTUYECKON JESITeIbHOCTH.

O3HakoOMJICHUE C HEJISIMU U 33Ja4aMK U3Y4YCHHS] MaTeMaTUKH
npu ocBoennu npodeccuii CI10 u cnenmanpHoctei CI1O

AJI'EGPA

PaszBuTHe nmoHATHS 0 YHCIIe

Brimonnenue apupmMeTuueckux AeMCTBUIA HaJl YUCIAMU,
co4deras yCTHbIE U IMCbMEHHBIEC IIPUEMBI.

Haxoxaenue npuOIMKeHHbIX 3HaYSHUH BETUYUH U
MOTPEIIHOCTEH BEIYUCICHHUH (a0COTIOTHON U
OTHOCHUTEIIbHOI1); CpaBHEHHE YUCIOBBIX

BBIPAKCHU.

Haxoxnenue ommbok B mpeoOpa3oBaHUsIX U BEIYUCICHUAX
(OTHOCHTCS KO BCEM YHKTAaM IPOIpPaMMBl)

Kopnu, crenenu, sorapudmsl

O3HaKOMJICHHE C TOHATHEM KOPHS N-I CTENEHU, CBOWCTBAMU
pasvKalioB U MpaBUIaMH CPaBHEHUS KOPHEH.
DopMyIMpOBaHUE OIIPENEICHUS KOPHS U CBOWCTB KOPHEH.
Bbruncnenue u cpaBHEHHE KOPHEH, BHIIIOJTHEHUE IPUKUKU
3HAYEHUS KOPHSI.

[IpeoOpa3zoBanre YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
COJZIEpIKalINX PaJUKaIIbL.

BrimonHenue pacueroB no ¢GopmyiaM, CoaepKaium
pauKaibl, OCYIIECTBIISsI HEOOXOAUMBbIE TOJICTAHOBKHU U
npeoOpa3oBaHusl.

OnpeneneHne paBHOCUIBHOCTU BBIPAXKECHUN € PaJuKaIaMH.
Pemenne nppanoHaIbHbBIX YPABHEHUN.

O3HaKOMJICHHUE C IOHATUEM CTEIIEHU C JEMCTBUTEIbHBIM
IIOKA3aTEeNIEM.

HaxoxneHne 3Ha4eHUI CTENEHH, UCII0JIb3Ys IIPU
HEO0OXOIUMOCTH UHCTPYMEHTAJIbHBIE CPEJICTBA.
3anucheiBaHUE KOPHS N-I CTENIEHH B BUJIE CTENEHU C JPOOHBIM
MoKazaTeJieM U Ha00OpOT.

®opMyIMpOBaHUE CBOMCTB CTENECHEN. Brrunciaenue crenenen
C pallMOHAJIbHBIM MTOKa3aTeJeM, BHIITIOJIHEHNE MPUKHJIKH
3HAYEHUS CTEIIEHU, CPABHEHUE CTETICHEN.

[IpeoOpa3zoBanre YUCTOBBIX U OYKBEHHBIX BBIPAXKEHUH,
CoJIepKalIuX CTENEHU, TPUMEHsISI CBOMCTBA. Pemenne
ITOKa3aTEJIbHBIX YPABHEHUI.

O3HaKoOMJIEHHE C TPUMEHEHNEM KOPHEW U CTENIEHEN IpU
BBIUMCJIEHUH CPEIHUX, JIEJICHUN OTpe3Ka B «30JI0TOM
cedyeHnn». Pelmenne npukiaaHbIX 3a1a4 Ha CI0KHBIE
IIPOLIEHTHI -

[TpeobpazoBanue anre-
OpanvecKuX BhIpAKEHUI

Beinonuenue npeobpa3zoBaHuii BEIpaKEHHU, TIPUMEHEHUE
dbopmyI, CBA3aHHBIX CO CBOMCTBAMU CTENIEHEH U
J0rapuQmoB.

Omnpenenenne 00JacTH JOMYCTUMBIX 3HAUEHUN
JorapupmMHUEcKoro BelpaxkeHus. Pemenue norapudmudaeckux
ypaBHEHUU

OCHOBbI TPUTOHOMETPUH

OCHOBHBIE TOHATUA

W3yuyenue paiuaHHOro0 METOJa U3MEPEHHUs YIJIOB BpALCHUS U
UX CBSI3U C rpajlycHOM Mepoil. M300paskeHue yriioB BpaleHus
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Ha OKPY’KHOCTH, COOTHECECHHE BEJIMYMHBI YIJIA C €T0
pacnosioxkeHueM. PopMyIMpPOBAHUE OIIPENCIICHUN
TPUTOHOMETPHUUYECKUX (YHKLMHI AJIS YTIIOB TOBOPOTA U
OCTPBIX YIJIOB MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA U 00BSICHEHNE
UX B3aUMOCBSI3U

OcHoBHbIE IIpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOXKAECTB IS
TPUTOHOMETPUYECKHE BBIUUCIICHUS] 3HAYCHUH TPUTOHOMETPUYECKUX (PYHKIHIT 110
TOXKJIECTBA OJIHOW U3 HUX
ITpeoOpa3oBanus N3yueHre OCHOBHBIX (POPMYJT TPUTOHOMETPUH: (POPMYJIBI
IIPOCTEUIINX CJIOKEHMS], YABOEHUS, IPeoOpa30BaHUs CYMMBI
TPUTOHOMETPUUECKHUX TPUTOHOMETPUUYECKUX (YHKLUH B IPOU3BEICHUE U
BBIPA)KCHUI IIPOU3BEJICHUS B CYMMY U IPUMEHEHUE IIPU BBIYUCICHUU
3HAYEHUS] TPUTOHOMETPUYECKOTO BBIPAYKEHUSA U YIIPOLICHUS
€ro.
O3HaKOMJICHHE CO CBOWCTBAMU CUMMETPUU TOYEK Ha
€AVMHUYHON OKPYKHOCTU U IIPUMEHEHUE UX NI BEIBOAA
dopMyI IpUBEICHMUSI
IIpocreiimne Pemenue no gpopmynam u TPUrOHOMETPUYECKOMY KPYTY
TPUTOHOMETPUUECKHE IIPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUM.

YPaBHCHUSA U HepaseHCcmea

[TpumeHeHne oOUIMX METOIOB PELIEHHs YpaBHEHUH
(mpuBeeHUE K TMHEHHOMY, KBaJpaTHOMY, METOJ
pa3I0KEeHUsI Ha MHO>KUTENH, 3aMEHbI [IEpEMEHHON ) TIpU
pEILIEHNN TPUTOHOMETPUYECKUX YPABHEHUH.

YMeHHe oTMeuaTh Ha Kpyre PelIeHHs IPOCTEHIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB

ApKCHHYC, apKKOCHHYC,
apKTaHI'e€HC Yncia

O3HaKOMJICHUE C TIOHITHEM OOPATHBIX TPUTOHOMETPUUECKHUX
GbyHKIHA.

N3ydenue onpeneieHni apkCuHyca, apKKOCUHYca,
apKTaHreHca 4ucia, GopMyIupoBaHHUe UX, U300paKEHUE HA
CAMHUYHON OKPY>KHOCTH, IPUMEHEHHUE TIPHU PELICHUN
YpaBHEHUH

®YHKILMH, X CBOUCTBA U T'PAOUKU

DyHKIUH.
ITonsiTHE O HENMPEPBIBHOCTH

byHKIIUN

O3HaKOMJICHHE C IOHATHEM NIEPEMEHHOM, IPUMEPAMU
3aBHCUMOCTEHN MEXIy NEPEMEHHBIMH.

O3HakoMIIeHHE C TIOHATHEM TpaduKa, orpeeneHue
MPUHAJJIEKHOCTH TOUKH rpaduky pyHkunu. Onpenenenue no
dbopmyie npocTeiiiel 3aBUCUMOCTH, BUa ee rpaduka.
Bripaxkenue no ¢popMyiie 01HOI nepeMeHHON Yepes3 ApyTHe.
O3HakoMIIeHHE ¢ onpeeneHneM (QyHKINUU, pOpMyJInpOBaHUE
ero.

Haxosxnenue oGnactu onpeaenaeHns U 00J1acTi 3HaUeHU N

byHKIUH

CaoiicTBa (hyHKIMH.
['papuueckas
uHTepnpetanus. [Ipumepsr
(G YHKIIMOHATIBHBIX
3aBHCHUMOCTEH B peabHbBIX
nporieccax u sIBICHUSIX

O3HakoMJIeHHE ¢ TpUMepaMy (QyHKIIMOHAIBHBIX
3aBUCUMOCTEHN B PEAIBHBIX MPOLECCAaX U3 CMEXKHBIX
JUCLHUTIINH.

O3HaKOMJIEHHUE C 10KA3aTENbHBIMH PACCYKICHUSIMHU
HEKOTOPBIX CBOMCTB JIMHEWHOM M KBaJpaTUUHOU (yHKIIUH,
MPOBEJICHUE UCCIIEAO0BAHUS JIMHEHHON, KYCOUYHO-TMHEUHOM,
JIpOOHO-TMHEHHON M KBaIpaTUYHOHN (PYHKIUH, TOCTpOeHHE
ux rpaduxos. [Toctpoenue u urenue rpad@ukoB QyHKIUH.
HccnenoBanue GyHKIHUH.

CocraBieHue BUJ0B (PYHKIMI 110 TaHHOMY YCJIOBHIO,
pELICHHUE 331a4 Ha DKCTPEMYM.

OO6patHbie QyHKUINN

W3ydenue nonsamus o6pamnou Gynxkyuu, ONpeaeicHue BUIa
U nocmpoeHue epaguxa 0opamuou yHKyuu, HaxoxcoeHue ee
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obnacmu onpeoenenus u obnacmu 3navenuti. llpumeHeHue
CBOWCTB ()YHKLIMI MPU MCCIIEOBAHUU YPaBHEHUH U pEIICHUU
3a7ja4 Ha SKCTPEMYM.

O3HaKOMJICHHE C TIOHSTHEM CII0KHOU (QYHKIUU

CreneHHble, TOKa3aTeNbHbIE,
norapu)MUIECKue
TPUTOHOMETPUYECKHE
GbyHKIHN.
Oo6parnbie
TPUTOHOMETPHUECKUE

byHKIUA

Brruncnenne 3naueHuit GyHKIIAN 110 3HAYEHUIO apTYMEHTA.
OmnpeneneHue MoJI0KEeHUs TOUYKH Ha TpaduKe 1o ee
KOOpJMHATaM U Ha00OpOT.

Hcnonb3oBanue cBONCTB (DYHKIIHIA JUIs1 CpaBHEHHS 3HAYCHUN
CTereHei u jorapudmMos.

[Toctpoenue rpaKOB CTENEHHBIX U JTOTapU(PMHUECKUX
GYHKIHA.

Pemienue nokazaTenbHbIX U JIOTapU(PMHUUECKIX YPAaBHEHUH U
HEPaBEHCTB 10 U3BECTHBIM AJITOPUTMAM.

O3HaKOMJIEHHE C MTOHATHEM HENPEPHIBHON NEPUOANUECKOIN
byHk1MH, GopMynupoBaHUE CBOWCTB CHHYCA U KOCUHYCA,
MOCTPOCHUE UX IPaPHUKOB.

O3HakoMJICHHE C TOHATHEM FAPMOHHYECKUX KOJIeOaHH U
pUMEpaMu TapMOHMYECKUX KOJICOAHUH JIJIsl OITMCAHUS
MPOLIECCOB B (PU3UKE U APYTUX 00JIACTAX 3HAHMUSL.
O3HaKOMJIEHHUE C TOHATHEM Pa3pbIBHOMN MEPUOINYECKON
byHK1MHN, GOpMYITHPOBAHUE CBOWCTB TAHT€HCA U KOTAHTEHCA,
MOCTPOCHUE UX IPaQHUKOB.

[TpumeHneHue CBOMCTB PyHKIIMIA U CpaBHEHUS 3HAUCHUN
TPUTOHOMETPUUECKUX (QYHKIMM, peleHus
TPUTOHOMETPUYECKUX YPABHEHUM.

Ilocmpoenue epaguxoe 0bpamuvix MmpueoOHOMeMpUecKux
@yHKYull U onpeodenenue no 2paguram ux ceoLcms.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

ITocnenoBaTenbHOCTH

O3HakoOMJIEHHE C MIOHATUEM YUCIIOBON MOCIIEJ0BATEIBHOCTH,
crocobamu ee 3aJjaHusl, BBIYUCICHUAMH €€ YWICHOB.
Osnaxomienue ¢ nousmuem npedeﬂa nocne008amenbHoCmi.
O3HaKOMJICHHE C BEIYUCICHUEM CYMMBI 0ECKOHEUHOTO
YHCIOBOTO Psijia Ha IPUMEPE BBIUUCIEHUS] CyMMBbI
0ECKOHEYHO yObIBaIOIIEH reOMEeTpHUUECKON IPOrPECCHH.
Pemenue 3a1au Ha npuMeHeHUE (GOPMYIIBI CYyMMBI
OECKOHEYHO yObIBaIOIIEH reOMETPHUUECKON MPOTrPECCHH

IIpousBoaHas u ee
IIPUMEHEHHE

O3HaKOMJICHHUE C TOHATHEM ITPOU3BOIHOMN.

N3ydenue u GpopMynupoBaHHUe €€ MEXaHUYECKOTO U
reOMETPUYECKOT0 CMbICIIA, U3YYEHNE AITOPUTMA BBIUMCIICHUS
IIPOU3BOJHON HA IIPUMEPE BBIUNCIIEHUS MTHOBEHHON
CKOPOCTH M YIJIOBOTO KO3 HUIMEHTa KacaTelbHOM.
CocraBrieHrue ypaBHEHUs KacaTelIbHOW B 00IIIeM BHJIE.
YcBoenue npaBui 1updhepeHIupoBaHmsl, TaOIUIIbI
MIPOM3BOIHBIX 3JIEMEHTAPHBIX (PYHKIUH, IPUMEHEHUE IS
muddepeHpoBanus GyHKINN, COCTaBICHUS YpaBHEHUS
KaCaTeIbHOU.

W3yueHne TeopeM o CBS3HM CBOMCTB (DYHKIIMU U TPOU3BOIHOM,
bopMynupoBKa HX.

ITpoBeneHmne ¢ MOMOLIBIO TPOU3BOJHON UCCIIEJOBAHMUS
byHKIIMH, 3a1aHHON (HOPMYITOi.

YcTaHoBIIEHUE CBA3H CBOMCTB (DYHKIIMU U MIPOU3BOAHOM 110
uX rpadukam.

ITpumeHeHne NpON3BOJHOMN I PEILIEHUS 3aa4 Ha
HaXO0XJICHHE

[TepBooOpazHas

O3HAKOMJICHHE C ITIOHSITUECM HHTCrpajia u nepBoo6pa3H0171.
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U UHTerpa

N3yuenune mpaBuia BEIYUCICHUS TIEPBOOOPA3HON U TEOPEMBI
Herorona— JleliOHua.

Pemenue 3amau Ha CBs3b IEPBOOOPA3HOM U €€ MPOU3BOTHOM,
BBIYUCIICHHE NIEPBOOOPA3HOM I JTaHHOM (DYHKIIMH.
Pemenne 3aiay Ha NpUMEHEHUE UHTETpasa sl BBIYMCICHUS
(GU3NUECKUX BEITUYMH M IUIOIAACH

Y

PABHEHI 1 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
ypaBHEHUI
HepaBeHncrtBa u cucremsl
HEPABEHCTB C ABYMs
MepeMEHHBIMU

O3HaKOMJIEHHUE C IPOCTEHIINMHU CBEJECHUSMU O KOPHSIX
anreOpanyeckuX ypaBHEHUH, IOHATUAMU UCCIIEOBAHUS
YpPaBHEHUH U CUCTEM YPABHECHUM.

W3y4yeHne TeoOpuu paBHOCWIBHOCTH YPAaBHEHUH U €€
npuMeHeHus. [IoBTopeHue 3anucu perenns CTaHAapTHIX
yYpaBHEHM, IPUEMOB IpeoOpa30BaHus ypaBHEHUH [is
CBEJICHU K CTAaHAAPTHOMY YPaBHEHUIO.

Pemenne panyoHanbHbIX, HPPALUOHAIBHBIX, I0KA3aTEIbHBIX
U TPUTOHOMETPHUYECKUX YPABHEHUN U CUCTEM.
Hcnonb3oBanue cBOMCTB U rpagukoB QYHKIMH AJIs peIIeHus
ypaBHeHUN. [I0BTOpeHrE OCHOBHBIX IIPUEMOB PELLICHHUS
CUCTEM.

Pemenne ypaBHEHUH C IPUMEHEHUEM BCEX IIPUEMOB
(pa3noXeHus: Ha MHOKUTEIIH, BBEJICHHUSI HOBBIX HEM3BECTHBIX,
[I0JICTAHOBKH, Ipa)uecKoro MeTo/1a).

Pemenne cuctem ypaBHEHHI ¢ IPUMEHEHUEM PA3JINYHBIX
Croco0O0B.

O3HakoMJIeHHE ¢ OOIMMH BOIIPOCAMU PELICHUsI HEPAaBEHCTB
Y MCIIOJIb30BAaHHUE CBOWCTB ¥ Ipa)MKOB QYHKIIUH MTPH
pEILIEHNN HEPABEHCTB.

Pemenne HepaBEHCTB U CHCTEM HEPABEHCTB C IPUMEHEHUEM
pas3IMYHbIX CLIOCOOOB.

IIpuMeHeHne MaTeMaTHYECKUX METOJIOB ISl pELICHUS
coJiepKaTeNbHbIX 3ajlay U3 pa3IMyHbIX 00jacTell HayKH U
IIpaKkTUKU. IHTEprIpeTHpOoBaHue pe3yIbTaToOB C y4ETOM
pEaIbHBIX OTpaHUYEHUN

JIEMEHTbI KOMBMHATOPUKU, TEOPUM BEPOSITHOCTEN U CTATUCTUKU

OCHOBHBIE TOHATUA
KOMOMHATOPUKHU

N3yuenue nmpaBuiaa KOMOMHATOPUKHU U IPUMEHEHUE TTPU
peleHn KOMOMHATOPHBIX 3a]1ay.

Pemenne KoOMOMHATOPHBIX 33J]a4 METO/I0M Iiepedopa U 1o
IIPABUIIy YMHOKEHUS.

O3HakoMJIEHHE C TOHATHSIMUA KOMOUHATOPUKHU:
pa3MeIIeHUSIMH, COUYETaHUSIMU, IEPECTAHOBKAMHU U
dbopMynaMu A UX BBIYUCICHHUS.

OObsicHeHNE U IpUMEHeHue GopMYJI 171l BBIYUCICHUS
pa3MelIeHN, IEPECTAaHOBOK U COUYETAaHUM TIPU PELLIEHUN
3ajad.

O3nakomiieHre ¢ OnHoMOM HbIOTOHA U TPEYTrOJIbBHUKOM
[Tackans.

Pemenne npakTuyeckux 3aad ¢ UCIOJIb30BaHUEM TIOHATUN U
IpaBUJI KOMOMHATOPUKHU

DJIEMEHTHI TEOPUU
BEPOATHOCTEMN

N3yuenune ki1accuyeckoro onpeaesieHust BEpOSTHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccMmoTpenue nprumMepoB BHIYUCICHUS BEPOSITHOCTEMH.
Pemenne 3a1au Ha BEIYMCIICHUE BEPOSITHOCTEHM COOBITHIT

[IpencraBnenne qTaHHBIX
(TaGmuIIbI, TUAarpaMMBI,

rpaduxn)

O3HaKOMJIEHUE C MPEICTABIIEHUEM YUCIIOBBIX JAHHBIX U X
XapaKTEePUCTUKAMHU.
Perienne mpakTHYEeCKHX 33724 Ha 00pabOTKY YHCIOBBIX
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JAHHBIX, BBIYUCIICHUC NX XAPaKTCPUCTUK

I'EOMETPUA

[IpsimMbIe U MIIOCKOCTH
B [IPOCTPAHCTBE

DopMyIMpPOBKA U IPUBEICHUE N0KA3ATEIbCTB IPU3HAKOB
B3aUMHOTI'0 PACIIOJIOKEHUS IIPSIMBIX U ITIOCKOCTEH.
Pacno3snaBanue Ha yepTexax U MOJENSIX PA3IIMYHBIX CIIy4acB
B3aUMHOTI'0 PACIOJIOKEHUS IIPSIMBIX U IUIOCKOCTEH,
apryMEHTHPOBAHHUE CBOUX CYKICHUM.

@opMyJIMPOBAHUE ONPEACICHUM, TIPU3HAKOB U CBOMCTB
NapaJUIeIbHBIX U IEPIEHANKYIISIPHBIX MIJIOCKOCTEN,
JIBYT'PAaHHBIX U JINHEWHBIX YIJIOB.

BrinonHeHne NoCTpoeHMs YIiloB MEKIY MPSMBIMH, IPSIMON U
IIJIOCKOCTBI0, MEXAY INIOCKOCTSIMH I10 OIIMCAHUIO U
pacrno3HaBaHWE UX HA MOJETIAX.

IIpuMeHeHne NPU3HAKOB U CBOMCTB PACIIOIOKEHHUS NPAMBIX U
IUIOCKOCTEH MPHU PELICHUH 3a/1a4.

N300paxeHune Ha pUCYHKax U KOHCTPYUPOBAaHUE Ha MOJEIISAX
NEPIEHUKYJIAPOB U HAKJIIOHHBIX K INIOCKOCTH, MPSMBIX,
[apaJuIEIbHBIX IIJIOCKOCTEH, YIJIOB MEXIY NPSMOU U
IUIOCKOCTBIO M1 0OOCHOBAHHUE ITOCTPOEHHUS.

Pemenne 3a1a4y Ha BBIYKACIEHUE TEOMETPUYECKUX BEJTUYMH.
OnucelBaHKME PacCTOSTHUSA OT TOUKH JI0 IIJIOCKOCTH, OT MPSAMON
JI0 TUIOCKOCTH, MEXAY INIOCKOCTAMH, MEXKY
CKPEIIMBAIOIIUMHUCS IPSIMBIMU, MEKY TPOU3BOJILHBIMU
¢urypamu B poCTPaHCTBE.

DopMyIMpPOBAaHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTosHUAX (TEOpEM CYIIECTBOBAHMUSI, CBOICTBA).
N300pakeHne Ha yepTexax U MOJIENIAX PACCTOSIHUA U
000CHOBaHUE CBOMX CYXAeHUH. OmpeneneHe U BEIUUCICHNE
paccrosHuil B mpoctpancTse. [Ipumenenue popmyi u Teopem
IUTAHUMETPUHU JUIsl pelIeHUs 3a/1ad.

O3HaKOMJICHHE C IOHATHEM NAaPAJUIEIBLHOTO IPOEKTUPOBAHUS
U ero cBoiicTBaMu. QPopmynuposanue meopemvl 0 NIOUAOU
OpPMO2OHANILHOU NPOEKYUU MHO20Y20NbHUKA.

[Tpumenenue Teopuu a1 000CHOBAaHUS TOCTPOECHUN U
BBIYMCIICHUM.

AprymMEeHTHpOBaHUE CBOUX CYKJIEHUH O B3aUMHOM
pacroI0KEeHUN

MHororpanHuku

Onucanue U XapaKTepUCTHKA Pa3INYHbIX BUJIOB
MHOI'OI'PAHHUKOB, IIEPEUHUCIICHUE UX DJIEMEHTOB U CBOMCTB.
N300paxeHre MHOTOIrpaHHUKOB U BBIITOJIHEHUE TIOCTPOEHUS
Ha M300paKEHUAX U MOJEISIX MHOTOIPaHHHUKOB.
BelunciieHne JIMHEWHBIX 3JIEMEHTOB U YIJIOB B
IPOCTPAHCTBEHHBIX ,KOH(PHUTypalHsIX, apTyMEHTUPOBaHHE
CBOUX CYXKJIEHUM.

XapakTepucTUKa U U300pakeHUe CeUEHUs, pa3gepmKu
MHO202PAHHUKOS, BBIYACIICHUE TIJI0MAEH TOBEPXHOCTEMN.
[TocTpoeHne mpocTelIIUX cedeHnit Kyoa, MpU3MBbI,
nupamuibl. [Ipumenenne ¢pakToB U cBeleHUN U3
IIJIJAHUMETPUH.

O3HakoOMJIEHUE C BUJAMU CUMMETPHUI B IPOCTPAHCTBE,
dbopMynupoBaHuE ONpeeTCHUN U CBOMCTB. XapaKTepUCTHKA
CUMMETPHUH TEJ BPAILEHHUS] © MHOTOTPAaHHUKOB.
IIpuMeHeHne CBOMCTB CUMMETPUH IIPU PEILICHUH 3aa4.
Hcnonb3oBanne npruoOpeTeHHBIX 3HAHUM [Tl HCCIIeI0BaHUS
Y MOJICJIMPOBAHUsI HECTIOKHBIX 3a/a4.
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Tena 1 MOBepXHOCTH
BpallleHUs

O3HakoMIIEHHE ¢ BUIaMU TeJ BpallleHHs, (POpMyIUpOBaHHE
UX OIIPEJEIICHUIN U CBOWCTB.

DopMyIMpOBaHUE TEOPEM O CEYEHHUH IIaPa MIIOCKOCTBIO U
TUIOCKOCTH, KacaTeabHOU K cepe.

XapakTepucTHKa ¥ U300pakeHUe TeJl BPALLCHUS, UX
pa3BEPTKU, CCUCHHUS.

Pemenue 3a1a4 Ha MOCTPOCHHUE CEUEHUM, BBIUUCIICHUE JUIMH,
paccTossHUM, yrioB, miomaaeil. [Iposenenne nokazaresbHbIX
pacCyXIeHUH IIPY PEILICHNH 3a]au.

IIpuMeHeHne CBOMCTB CUMMETPUH IIPU PELLICHUH 3a/1a4 Ha
TeJla BPalleHUs, KOMOMHALIUIO Tell.

N300paxeHne OCHOBHBIX KPYTJIbIX TEJ U BBIIIOJIHEHUE
PHUCYHKA I10 YCJIOBHIO 3a1a4U

N3mepenus B reoMeTpuun

O3HaKOMJICHHUE C TTOHITHSIMH IIOMAAN U 00beMa, aKCHOMaMU
Y CBOMCTBaMH.

Pemenwe 3a1a4 Ha BEIYHUCIICHUE IIOMAACH MIIOCKUX QUTYD C
MPUMEHEHHUEM COOTBETCTBYIOIIUX GopMyi U (PaKTOB U3
MJIAHUMETPUH.

H3ydeHue TeopeM O BBIUUCICHUH 00bEMOB
MPOCTPAHCTBEHHBIX TEJI, PELICHUE 3a7a4 HA TPUMEHEHUE
(dbopMyI1 BEIUUCICHHS 00HEMOB.

N3yuenue popMy Juist BBIYMCIEHUS TUIOIIA e
MMOBEPXHOCTEW MHOTOIPAHHUKOB U TEJ BPALLECHUS.
O3HaKOMJICHUE C METOJIOM BBIUHUCIICHUS TLJIOIIA N
MOBEPXHOCTHU CeEpBhl.

Pemienue 3a1a4 Ha BRIYMCIIEHUE TJIOIIAIEH TOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJ

KoopanHatsl 1 BEKTOPBI

O3HakoMJIeHHE ¢ TOHATHEM BekTopa. M3yduenue nekapToBoi
CUCTEMBI KOOPAMHAT B IIPOCTPAHCTBE, IIOCTPOEHUE T10
3aJIaHHBIM KOOPJMHATAM TOYEK U IIJIOCKOCTEM, HAXO0XKICHHUE
KOOpJAMHAT TOYEK.
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HToroBasi KOHTPOJILHASI Pad0oTa MO TUCIUITHHE
«MareMaTHKa»
3a 1 cemecTp

BapuanT Nel

1. YopoctuTe BhIpa)KeHue a‘3’5 .a -b_3’5.

2. HaiiTu 3HaueHNE BBIPAKESHUS 3\/ 33 4 Y 7% — 3\/ 6% .

) (125)1 (256)é
3. BBIHOHHHT]) JEUCTBUA . .
16 25

X—3
2X+5
5. Haiftusnauenue soipaxenus 109, 7 —log, 63 + log, 36.

4. HaiiTu odaacth onpenenenns pynxuun Y(X) =

6. Haiitu x, ecaml0og- x:2Iog75+%Iog736—%Iog7125.

7. BpruucauTe clIeayIONINE BEIPAKEHN
a) (2—31)(2431),
0) E'E';
g) (L+)(V3+1),

8. JlaHbIBeKTOpBHI A = (9;—16) u b=(—2;10) . Haitru KOOPJMHATHI BEKTOPOB
a+bja—Db; 2a; -3b.
9. Ilycrh Py P2 P3 - komuuectso OykB B BariieM (paMuJIuu, UMEHH, 0TUYECTBE.

HOC‘II/ITaI‘/‘ITC 9TU BCIIMYUHBI. 3aHI/IH_II/ITe KOOpI[I/IHaTbI TpeX TOUCK B COOTBCTCTBHUU CO
ceonmn mauubIMi: A (DL Pyi — Py ) A (BPLi—2 Py — 4P, ) A(Pai 3P, Py )

Haiitu:

B) CkaasipHoe nmpousBeieHne BeKTopos A A, u AA,

. 3 3
10. Haiigure 3-tga , ecu COSO[Z—E u 7Z'<05<E7Z'.

11. IocTPouTH ceyeHne TeTPa3ipa ILIOCKOCThIO, mpoxoasimeii yepes Toukn M, N, H.
D
M
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OTBeTHI K HTOTOBOI1 KOHTPOJILHOI padoTe 3a 1 ceMmecTp
Bapuant Nel

1) 2

2) -26;

3) +5;

4) xe(2.5;3];

5) 2;

6) 30;

7) a)13;  6)i; B)(3-1)+{+3)

8) a+b=(7;0;6), a—b=(11-2;6);, 2a=(18-2;12); —3b=(6;—3;0).
9) OtBethI 3aBHCAT OT KosindecTBa OykB B ®OU cTyzeHTa;

10) 4;

11)

C

Kputepum oneHku:

Ha orieHKy «yI0BIIETBOPUTENHHO» HEOOXOIUMO PEIINUTD 3aTaHUS TT0]]
Homepamu: 1,2,5,7, 8, 9a.

Ha ormieHKy «XOpOIIo» 1 «OTIMYHO» HEOOXOIUMO PEIITUTh 3aJaHuUs MO/
Homepamu: 3, 4, 6, 96, 98, 10, 11.
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«MaTemaTuka»
BapuanT Nel
YACTHB 1
1142
1. YIpOCTUTH BBIpAXKEHUE: ——— .
1 10.3
2. Haiinute 3HaueHue BbIpaKEHUST — 4 Iog 1 (113) .

IInceMeHHBIH PK3aMeH 0 JUCIHUIIINHE

3. Borauciuts COS 00 +3sin 900

4. Borncnts  4/0.0625-81 .

5 Ha xakoMm u3 crienyromux pucyHkoB u3o0pakeH rpaduk GpyHKINUU, BO3pacTaroleil Ha

l'[-p0Me>KyTKe [0; 2]?

V) ey

4) e

o

o L
2 e
=

. i

By
(=]

6. Haiinure npoussoanyio GyHkiuu Y =12x3 —e*.

i \V

7. Bbraucinuts HHTErpat j 2(3X — 1)2 dx

log, (x—1)>-2
8. Pemuth HEpaBeHCTBO: 3
9. Pemvre ypaBHEHHUE 34X+5 = 81.
YACTHB 2

10.  YupocTtuts Bepakenue: 3/ X’y — (5\/ xy? )5

11 PelwuTeypaeHeHne:
12.  Pemmre ypaBHenue COS2X =1,

-x-2=x-3

13.  Yepes Touky rpaduka GyHKuuu y=e* ~x%c abcrccoil Xo = 1 mpoBesieHa KacaTesbHasl.
Haiitn ypaBHeHue KacaTeIbHOM.

14.  Peuute ypaBHEHUE 4x+1 +8.-4%=3

15.  PewuTh HEpaBEHCTBO \/3 —X< \/‘?’X -5
16.  Haiinure muomans Gurypsl, orpaHU4eHHON TMHUAMHU Y = X +X—6 , X=1,
x=2,y=0
(x—2)(4x+3)
17.  PemmnTe HEpaBEHCTBO > 0.
x+4

18.  IlocTpouTh ceueHue napaiesnenumnesa MI0CKOCThIO, MPOXOASIIEeH Yepe3 TOUKH
M,N,H.

[ J i

y
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OTBeTHI:
BapuanT Nel
YacTthb 1 Ha OLIEHKY «Y/10BJIE€TBOPUTEILHO)»

1) 11%?%;

2) -12;

3) 4

4) 1,5;

5) 1;

6) 36x—e*;

7) 2(3x9+1)3 e
8) xe(1;10]

9) -0,25.

Yactp 2 Ha OHECHKY «X0pOoII0» U «OTJIUIHO»

10) O;
11) 5,5;

12) %,mez;
13)  y=(e-2)x+1;

14) -1:
15) xe(2;3];
16) 2%;

17)  xe(-4;-2]u2+).
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IIpuMepHBIe TEMBbI
JJISL MCCJIEA0BATEIbCKUX PadoT

HenpepoiBHbIE ApoOH

[IpuMeHEeHUE CIO0KHBIX IPOLIEHTOB B dKOHOMHUYECKUX pacueTax
[TapannenbHOE MPOEKTUPOBAHUE

CpenHue 3HaYeHUs U UX IPUMEHEHUE B CTATUCTUKE
BekTopHoe 3a1aHNe NPSIMBIX U INIOCKOCTENW B IPOCTPAHCTBE
CrnoxeHre rapMOHHYECKUX KOoJieOaHU

['padmyeckoe penieHue ypaBHEHUN 1 HEPABEHCTB
[IpaBunbHBIE U MOTYNPABUIBHBIE MHOTOTPAHHUKH

. Konnueckue ceyeHus: 1 MX IpUMEHEHUE B TEXHUKE

10 [Tonsitne nuddepenimana u ero MpUI0KCHUS

11.Cxembl bepHysuM MOBTOPHBIX UCTIBITAHUM
12.VccnenoBanue ypaBHEHUN U HEPABEHCTB C MapaMeTpPOM

CoNoORrLDE
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