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1 IACIIOPT PABOYEM ITPOT'PAMMbBI YYEBHOM JUCIHUILINHBI
«MATEMATHUKA: AJITEBPA, HAYAJIA MATEMATHYECKOI'O AHAJIN3A,
I'EOMETPUSA»

1.1 ObaacTh NpUMeHeHHsI TMPOrPaMMBbl

[Tporpamma oOuieoOpa3oBarenbHOM yueOHOU aucuumimHa «MaTtemaruka: anrebpa u
Hayaja MaTeMaTHYECKOIro aHallu3a; reomeTpus» (aanee — «MareMaTuka») npeJHa3HadeHa AJis
U3Y4YEeHHUS MaTeMaTUKd B MpodeccHuoHaNbHBIX o00pa3zoBaTenbHbiX opranuzamusx CIIO,
peanu3yonmx 00pa30BaTeNbHYI0O NPOTrpaMMy CpelHero oomero oOpa3oBaHUs B Ipefenax
OCBOCHHSI OCHOBHOM mpodeccronanbHoi oopazoBatenbHor nporpammbel CITO (OITOIT CITO) Ha
06a3e OCHOBHOro oOmero oOpa30BaHUS MpPHU TOATOTOBKE KBAIM(UIMPOBAHHBIX paboyuX,
ciyxanmux o npodeccun  CIIO «/ledpexrockomucTy.

1.2 Mecto y4eOHOH [MCUMIUIMHBI B CTPYKType OCHOBHOH mNpogeccHOHAILHOM
o0pa3oBaTe/IbHON MPOrPaMMBbI:

YyeOnass mucruruiiHa «MartemaTuka: anreOpa W Hadajlla MaTeMaTHYeCKOTO aHalln3a,
TEOMETPHUSI» SIBISIETCA y4EOHBIM MPEAMETOM 00s3aTENIbHOM MpeaMeTHOM o0nactu «MaTemaThka
u unpopmarukay DI'OC cpempnero obmero oOpa3zoBanus. B npodeccrnoHanbHBIX
00pa3oBaTeNbHbIX OpraHM3alMIX, pPEaJU3yIIIUX 00pa30BaTEIbHYI0 MPOrPaMMYy CpPEIHETO
obmiero obOpazoBanus B mpenenax ocoeHus OIIOIT CIIO wa ©6a3e OCHOBHOTO OOIIETO
oOpa3oBaHus, yueOHas AuCUUILTHHA «MareMaTuka» u3ydaercs B 0011eo0pa3oBaTEIbHOM LIUKIIE
yuebnoro mana OIIOIT CIIO nHa 06a3e OCHOBHOrO o0OmIEro OOpa3oBaHHs C IONy4YECHHEM
cpennero obmero obpazoBanus (IIIIKPC). B yueOnpix mnanax [MIIKPC yueGnas aucuuminHa
«MaremaTtrka» BXOJAWT B COCTaB OOMMX O0O0IIe00pa30BaTEIbHBIX YYEOHBIX JIUCIHUIUIMH,
dbopMupyeMbix U3 o00s3aTenbHBIX 7 mpeaMeTHbIX obnacteir PI'OC cpemnero oOmiero
obpazoanus, s npodeccuu CIIO «ledexkTockomucTy.

1.3 Mean m 3amaum y4eOHOH AUCHMIVIMHBI — Tpe0OBaHMs K pe3yJbTaTaM OCBOCHHA
Y4eOHO# JMCIUIIIUHBI:

Copnepxanue mporpaMmel «MaTeMaTHKa) HaIMpaBlIe€HO Ha JIOCTHKEHUE CIETYIOLIUX
Lenei:
* o0ecrieyeHne c(HOpPMHUPOBAHHOCTH MPEJCTABICHUNH O COLMANBHBIX, KYJIBTYpHBIX |
HCTOPUUYCCKUX (paKTOan CTAaHOBJICHUA MaTEMaTHUKU,
* obOecriedyeHne c(HOPMUPOBAHHOCTH JIOTMYECKOTO, AJITOPUTMUYECKOTO M MaTeMaTU4ecKOro
MBILUIEHUS]; * o0ecrieueHrne c(hOpMUPOBAHHOCTH YMEHUN MPUMEHSTHh MOJIYyYEHHbIE 3HAHUS TPU
pELICHUH PA3JIMYHbIX 337134,
* obOecrnieueHne CHOPMUPOBAHHOCTH  TPEACTABJICHHM O  MaTeéMaTHKe KaK  4acTH
00I11€4eNTOBEYECKON KYIbTYphl, YHHUBEPCAILHOM S3bIKE HAyKH, IMO3BOJIAIONIEM OIMCHIBATH U
HA3y4aTh peaJIbHbIE IIPOLIECCH] U IBJICHUA.
OcBoeHue conepkaHus yaeOHOH TUCIMITIIMHBI 00€CTIeUNBAET JOCTH)KEHUE CTyICHTaMHU
CIIEIYIOIIUX PE3yIbTaTOB:
JUYHOCHHBIX:

- c(hopMHUPOBAaHHOCTH TPEJCTABICHUM O MaTEMaTHKE KaK YHHUBEPCATHLHOM SI3BIKE HAYKH,
CpPEACTBE MOJICIIUPOBAHUS ABJIECHUN U IPOLIECCOB, UIECSIX U METOAAX MAaTEMATHUKH;

-  TOHMMAaHHWE 3HAYMMOCTHM MATEMaTUKH IS HAy4HO — TEXHUYECKOro Mporpecca,
c(OPMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKe KaK K YacTH OOIICYEIIOBEYECKOM
KyJbTYphl 4Y€pe3 3HAKOMCTBO C HCTOPUEH pa3BUTHS MATEMAaTHUKH, SBOJIOIUEH
MaTeMaTHYCCKUX HJICH;



pa3BUTHE  JIOTHYECKOTO  MBIIUICHUS,  MPOCTPAHCTBEHHOTO  BOOOpaKeHUS,
QITOPUTMUYECKON KYNbTYPbl, KDUTUHYHOCTH MBIIIJICHUSI HA YPOBHE, HEOOXOIUMOM JIS
Oyaymeii mnpodecCHOHAIBHOW JAEATENBHOCTH, Ui TPOJOJDKEHUS 00pa3oBaHUS H
camMo00pa3zoBaHus;

OBJIAJICHUE MAaTEMATUYECKUMHU 3HAHUSIMA ¥ YMEHUSMHU, HEOOXOIMMBIMH B TTOBCETHEBHOMN
JKU3HU, JJI1 OCBOEHHUS CMEXKHBIX €CTECTBEHHO - HAYYHBIX JUCUUIUIMH U JUCLHILTUH
npo¢eCCHOHATBLHOTO LUK, IS TOJydYeHUs] 00pa3oBaHus B 00JacTsX, HE TPeOYyIOLMX
yrayOnEHHON MaTeMaTUYeCKOM MOATrOTOBKHY;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oOBaHWIO, B TOM YHUCIIE CaMOOOpa30BaHHIO, Ha
NPOTSDKEHUH BCEW JKU3HH, CO3HATEILHOE OTHOIIEHHE K HENPEPhIBHOMY OOpa30BaHUIO
KaK YCJIOBHIO YCTICIIHOM MPOQPECCHOHATBHON M OOIIECTBEHHOM NeSTEIILHOCTH,

TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSTEIIBHOW TBOPYECKOM M OTBETCTBEHHOM
JIeATCIIbHOCTH;

TOTOBHOCTh K KOJUICKTUBHOW paboTe, COTPYIHHYECTBY CO CBEPCTHUKAMH B
00pa3oBarebHON, 00IIECTBEHHO MOJE3HOM, yUeOHO — UCCIIeI0BATENbCKOM, MPOSKTHON U
JPYTUX BUJAX JCATEIbHOCTH;

OTHOIICHHEC K HpO(i)GCCHOHaHBHOfI ACATCIIBHOCTU KaK BO3MOXXHOCTH YUAaCTHUA B PCIICHUUN
JINYHBIX, O6H.[€CTB6HHLIX, rocyaapCTBCHHbIX, O6I.I.[CHaI_[I/IOH8.J'IBHLIX HpO6J’I€M;

Memanpedmemublx:

YMEHHME CaMOCTOSITEJIbHO OINPEACHATh LEIN ACITEIbHOCTH M COCTaBJIATh IUIAHBI
JESITEIbBHOCTH; CAMOCTOSATEIbHO OCYUIECTBIIATh, KOHTPOJIMPOBATb M KOPPEKTHPOBATH
JESATENIBHOCTD; UCII0JIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTUKEHMS TOCTABIEHHBIX
Hene M peajd3alluyd IUIAaHOB JIEATENbHOCTH; BBIOMpATh YCIEIIHbIE CTPATerud B
Pa3INYHBIX CUTYalMSX;

yMEHUE TPOJYKTUBHO OOIIATHCS U B3aUMOJCHCTBOBATH B TMPOIECCE COBMECTHOM
JESTENIbHOCTH, YYUTHIBATh TMO3UIUU JAPYTUX YYAaCTHUKOB ACSITENHHOCTH, dPPEKTUBHO
paspeniaTh KOH(IUKTHI;

BI1aACHUC HaABBIKAMH HO3H3.B3T€J'ILHOI>1, yqe6H0 - HCCHCHOB&TCHBCKOﬁ )51 HpOCKTHOI\/'I
ACATCIIBHOCTH, HAaBBIKAMU Pa3pCIICHUA HpO6J'ICM; CIIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOATCIIBHOMY IIOUCKY MCTOAOB PCHICHUA MNPAKTHYCCKUX 3a1a4, IMTPUMCHCHUIO
Pa3IUYHBIX METOAOB IIO3HAHUA

TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSATENbHOM MH(POPMALMOHHO — IO3HABAaTEIbHOMN
JEATEIbHOCTH, BKJIKOYAas YMEHHE OpPHEHTHPOBATHCS B PA3IMYHBIX HMCTOYHHUKAX
uHpOpMallMK, KPUTUYECKH OICHWBATh M  HHTEPIPETHPOBATH HHPOPMALUIO U
UHTEPIPETUPOBATH UH(POPMALIHIO, TOTYIaEMYIO U3 PA3IMYHBIX HICTOYHHUKOB;

BJIAACHUC A3BIKOBBIMU CpCACTBAMU: YMCHHUC SACHO, JIOTUYHO W TOYHO H3JaraTb CBOIO
TOYKY 3pCHUsA, UCITIOJIb30BAaTh aJICKBATHBIC A3BIKOBEIC CPEACTBA,

BJIQJICHWE HAaBBIKAMU TI03HABATENHHOM pedIeKCHHu KaK OCO3HAHHSI COBEPIIAEMBIX
JNENCTBUI U MBICIUTENBHBIX MPOIECCOB, X PE3YIbTATOB U OCHOBAHMII, TPAHUI] CBOETO
3HAHWS U HE3HAHUS, HOBBIX MMO3HABATENBHBIX 33/1a4 U CPEJICTB AJISI UX TOCTHIKEHUS;



- IEeNeYCTPEeMJIEHHOCTh B IIOMCKAX W TPUHATHM pELICHUH, COO0Opa3uTeNbHOCTh U
WUHTYHLUSA, Pa3BHUTOCTH IIPOCTPAHCTBEHHBIX IIPEICTaBICHUN; CIOCOOHOCTh
BOCIIPUHUMATh KpPAacoOTy ¥ FTapPMOHMIO MUDA;

npeomemHmoix:

- cOpMHUPOBAHHOCTH TPEJCTABICHUA O MaTeMaTHKE KaK 4YacTH MHPOBOH KYIbTYphl U
MecT€ MaTeMaTHKM B COBPEMEHHOH LMBWIM3ALMHU, CHOCO0AX OIUCAHUSA SIBICHUM
peaNbHOrO MUPA HA MATEMATUYECKOM S3BIKE;

- c(OpPMHUPOBAHHOCTh MPEACTABIECHUH O MATEMAaTHYECKUX IOHATHAX KaK BaXKHEHIIMX
MaTE€MaTUYECKUX MOJEINSX, MMO3BOJSIOIMX OMMCBIBATH M M3ydaTb pa3HbIC IIPOLIECCHl U
ABJICHUS; IIOHUMAaHUE BO3MOYKHOCTH aKCHOMAaTHYECKOIO IMOCTPOCHMSI MaTEMaTHYECKHUX
TEOPUL;

— BJIaACHHUC MCETOAAMU NOKA34TCJIbBCTB U aJITOPUTMOB PCHICHUA, YMCHUC HUX IPUMCHSATD,
IMPOBOAWTDH AOKA3aTCIbHBIC PACCYKACHUA B XO04C PCUICHUA 3a1a4,

— BJIAJICHUE CTAHJAPTHBIMU IPUEMAMHU PELICHUA PALMOHAIBHBIX U HPPALMOHAIBHBIX,
IIOKA3aTENIbHBIX, CTEIECHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHMM M HEPAaBEHCTB, HX
CUCTEM; HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B TOM YHUCIE JJIA IIOUCKA
IIyTH PELICHUS U WIUTFOCTPALIMY PELICHUS] YPAaBHEHUN U HEPABEHCTB;

- c(OpMHUPOBAHHOCTH MPEACTABICHUNA 00 OCHOBHBIX MOHATHAX MaTEMAaTUYECKOI0 aHAJIN3a
U UX CBOMCTBaxX, BIQJICHHE YMEHHMEM XapaKTepu30BaThb IOBeAEHUE (YHKIU,
MCII0JIb30BAaHUE TOJYYCHHBIX 3HAHUM [UIsl ONUCAHMSI U aHAJIM3a PEaJIbHBIX 3aBUCUMOCTEN;

- BJAJICHHE OCHOBHBIMHU IOHSTHSIMHU O IUIOCKUX W NPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢urypax, HX OCHOBHBIX CBOWCTBaX; C(HOPMUPOBAHHOCTb YMEHHs pPAaCHO3HABATh
reoMerpuueckue (Urypsl Ha 4YepTekax, MOJAENSAX U B pealbHOM MHpE; INPUMEHEHHE
U3yYEHHBIX CBOMCTB reoMeTpuuecKux (Gpuryp u ¢Gopmys ajsl pemeHus: TeOMeTPUYECKHX
3a/1a4 U 3a/1a4 ¢ MPaKTUUYECKUM CO/IEP)KAHUEM;

- c(hopMUPOBAaHHOCTb  MpPEJICTaBIEHUH O TMpoleccax ¢ SBIEHUSAX, HMMEIOLINX
BEPOSITHOCTHBIA XapakTep, CTAaTHUCTHYECKMX 3aKOHOMEPHOCTSAX B PEAIBHOM MMpE,
OCHOBHBIX IIOHATHUAX DIEMEHTAPHOM TEOPUU BEPOATHOCTEH; YMEHUE HAXOIUTh U
OLICHUBAaTh BEPOSITHOCTH HACTYIJIEHUS COOBITUH B NPOCTEHIINX NPAKTUUECKUX
CUTYyalUsAX U OCHOBHBIE XapaKTEPUCTUKH CIIy4alHbIX BEIUYMH;

- BJIaJIeHWE HaBBIKAMH WCITOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM TIPH PEIICHUH
3a7ad.

1.4 PexomeHnyemMoe KOJTUYECTBO YACOB HA OCBOEHHE MPOTrpPaMMbl Y4eOHOM T CUUIIIUHBI:

MaKCHUMaJbHON y4eOHO! Harpy3ku oOydaromerocs: 302 vaca,

B TOM YHCJIE:

00s13aTeIbHON ayJUTOPHOM yueOHOM Harpy3Kku odydatomierocs 284 daca,
CaMOCTOATENILHON paboThl 00YYaIOIIEerocs ------ YacoB.



2 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUILIAHBI

2.1 O0beM y4eOHOM TUCHUILIMHBI U BUAbI YU4eOHOI padoThI

Bup yueOdHoii padoTbl

Obvem uacos

MaxkcumajibHast ydyeOHasi Harpy3ka (Bcero) 302
Oo0s3aTenbHas ayMTOpHas yueOHasi HArpy3Ka (Bcero) 284
B TOM YHCJIE:
JICKIIUHU 90
1a00paTOpHBIC PabOTHI
MIPAKTUYECKHE 3aHATUS 194

KypcoBas pabora (poekT) (eciu npedycmompero)

CamocTosiTeJibHasi padoTa o0yuarouierocs (Bcero)

B TOM YHCJIC:

caMoCTOsATeNIbHAs paboTa Hall KypcoBO# paboToil (POCKTOM) (eciu npedycmompeHo)

BHEayAUTOPHAs CaMOCTOsTeNIbHAs paboTa

Hrorosas arrecraius B popme 3K3aMeHa.




2.2 TemaTu4yeckuil IJIaH U coJlepPKaHUE Y4eOHOM THCHUILINHBI «MaTeMaTuka»

HaunmenoBanue pa3zaenos Copep:xanue yueOHOr0 MaTepHaJia, JIa0OPaTOPHBIX U NPAKTHYECKUX padoT, cofep:kaHue O0BeM yacoB YpoBenn
H TeM CaMOCTOAITEIbLHOH PadoThl 00y4aAOUIUXCS, TEMATHKA KYPCOBBIX PadoT (IIPOEKT) (ecau OCBOCHHUSA
npedycmompenul)
1 2 3 4
| cemecTp 84
BBEJIEHUE 2 1
Llenu u 3agaun M3y4eHUs] MaTEeMaTHKH 1pu ocBoeHnK npodeccuii CI10. 2 1
Maremarika B HayKe, TEXHUKE, 9KOHOMHKE, HH(POPMAIIMOHHBIX TEXHOJIOTHAX U MPaKTHIECKON
JIeSITEIILHOCTH.
PA3JIEJ | PASBUTHUE INOHATHSA O YUCJIE 12
Tema 1.1 lleasble u paunoHaabHble YnucIa. [lelicTBUTeIbHBIE YHCIA
Tema 1.1.1 Lensie u Llenble u panmoHanbHble Yucaa. JJeHCTBUTENbHBIE YHCTA. 2 2
palfoHAIBHbIE YHCIa.
JleicTBUTEIbHBIC YHCTIa
Tema 1.1.2 IIpakTuyeckoe 3anaTue Ne 1. BrmmonHeHne apudmeTndeckux qeicTBuil Hax ynciamu. CpaBHEHHE 2 2
Apundpmernueckue YHCIIOBBIX BBIPAXKEHHH.
JICHCTBUS HAJl YUCIaMU
Tema 1.2 IIpubanxéHHble BHIYHCICHUS
Tema 1.2.1 IMpakTuyeckoe 3ansaTue Ne 2. [IprOivk€HHbIC BBIYUCIICHUS 2 2
ITpubnmxEnnbIe
BBIUHCIICHUS
Tema 1.2.2 HaxoxneHue IMpakTuyeckoe 3anaTue Ne 3. HaxoxxaeHune nprOIMKeHHBIX 3HAYEHHH BEJIMYHMH M IOTPELIHOCTEH 2 2
MPUOJIMKEHHBIX 3HAYCHUH | BBIYMCIICHUH (aOCOMIOTHON M OTHOCUTENBHOM). Pelenne npukiagHbIx 3a1ad.
BEJIMYMH U IOTPELIHOCTEN
BBIYUCIIEHUH
Tema 1.3 KoMmniiexkcHble YyncIa
Tema 1.3.1 KomriekcHsle gncna 2 2
Tema 1.3.2 IIpakTnyeckoe 3angTHe Ne 4. BrinonHeHHe ISHCTBUH C KOMIUIEKCHBIMH YHCJIAMH 2 2
CamocTosiTe1bHast padoTa o0y4yaronuxcsi. BrimomHeHne 3a1aHU U CAMOCTOSTENHHOM paboThl. OmnpeeneHre NorpenrHoCTH 4
N3MEPHUTENBHBIX NPHOOPOB.
PA3JIEJI Il KOPHU, CTEIIEHU U JIOT'APU®MbI 30
Tema 2.1 KopHu H cTeneHn
Tema 2.1.1 Boruncnenne n | Ilpakrnyeckoe 3ansitue Ne 5. KopHu HaTypaibHOM CTENEHN U3 YHCIIA M MX CBOWCTBA. Brraucienue u 2 2
CpaBHEHHUE KOpHEH cpaBHeHHe KOpHel. BrinosiHeHne pacuéToB ¢ pajinKaJaMH.
Tema 2.1.2 Pemenue IIpakTuyeckoe 3anaTue Ne 6. Pemenue uppanoHanbHBIX ypaBHEHHH. 2 2

HppaluOHAJIbHBIX




ypaBHEHUNI

Tema 2.1.3 Crenenu ¢
PaIMOHATLHBIMH U
IECTBUTEIBLHBIMU
MOKa3aTeIsIMH, UX
CBOMCTBA

Crernenu ¢ paluOHAJIbHBIMU MOKA3aTCIIAMU, UX cBoiictBa. CTenenu ¢ JIEHCTBUTEILHBIMH ITOKA3aTEIISIMHU.
CBOMCTBA CTEICHU C JNCHCTBUTEIbHBIM MOKA3aTEIEM.

IIpakTuyeckoe 3ansaTue Ne 7. HaxoxxneHue 3HaU€HUN CTENEHEN ¢ IEMCTBUTEIbHBIMU MTOKA3aTENSAMH.
CBOIicTBa CTEMEHHU C NEHCTBUTEIbHBIM OKA3aTEIIEM.

Tema 2.1.4 HaxosxxaeHue
3HAYCHHM CTEIICHEH C
panroHaIHHBIMH
MOKa3aTeIIIMU

Ipakruyeckoe 3anaTue Ne 8. HaxoxneHune 3HaYCHNH cTENCHEN C
pannoHaIbHBIMU TOKa3aTessiMu. CpaBHEHHE CTEHECHEH.

Tema 2.1.5 Pemenne
II0Ka3aTeJIbHbIX YPABHEHUH

IIpakTuyeckoe 3anaTHe Ne 9. Pemenne nokazaTebHBIX YpaBHCHHI.

Tema 2.2 Jlorapupm

Tema 2.2.1 Jlorapupm
YHCITa, OCHOBHOEC
sorapuhMHUECKOE
TOXJIECTBO

Jlorapudm 4ucna, OCHOBHOE JIOTaprU(PMUUECKOE TOKIECTBO.

Tema 2.2.2 Jlecatudybie U
HaTypaJibHbIE JIOrapU(MBI

IIpakTuyeckoe 3ansaTue Ne 10. JlecsitiyHble ¥ HaTypasbHble JorapudMbl Berancienue necsiTHiHbIX 1
HaTypaJIbHBIX JIOrapu(MOB Ha KaJIbKYJISITOPE.

Tema 2.2.3 TlpaBuna
JieiicTBuil ¢ Jorapudmamu

Ipakruyeckoe 3ansaTue Ne 11. [IpaBuna aevicteuii ¢ norapupmamu. Ilepexon Kk HOBOMY OCHOBAHHUIO.

Tema 2.2.4 Brruuciaenue u
CpaBHEHHE JOTapru(PMOB

IMpakTuyeckoe 3anaTue Ne 12. HaxoxxaeHue 3HaueHuit gorapruma no npou3BoIbHOMY OCHOBAHHIO.
Brrurciienue v cpaBHeHHE JIOTapU()MOB.

Tema 2.2.5 Pemenne
JorapuPMUIECKUX
YpaBHEHUMH

Ipakruyeckoe 3anaTue Ne 13. Perrenue norapuMuIecKix ypaBHEHUIA.

Tema 2.3 IlpeoGpa3oBanue

ajiredpanvyecKux BbIpakeHU

Tema 2.3.1
[IpeobpazoBanue
anredpandecKux
BBIpaKEHUI

Ipakruyeckoe 3ansaTe Ne 14. [IpeoOpa3oBanue anreOpandecKux BRIPaXKCHUH.

Tema 2.3.2
[IpeobpazoBanus
BBIPAJKEHUI, COAEPKALLUX
CTeTIeH!

IIpakTuyeckoe 3anaTue Ne 15. [Ipeobpa3oBanus BeIpaXECHUH, COEPKAIUX CTEIICHH.

Tema 2.3.3
JlorapudmupoBanue u
TIOTCHIIUPOBAHUEC

IMpakTuyeckoe 3anaTue Ne 16. JlorapudmMupoBanue U MoTeHIUPOBaHHE BbIpaKeHHH. PereHne
IIPUKIAJHBIX 3a7a4.




BBIPAKEHUNI

Tema 2.3.4 KontponbHas Konrpoasnas padora Ne 1 no teme «KopHu, cTenenu u sorapumoi». 2
pabora o Teme «KopHu,
CTEIICHU M JIOrapu(MbI»
CamocrosiTesqibHasi padoTa odyuaomuxcsi. BrlnosHeHue 3agaHuii st CaMOCTOSTEIbHOM paboThI. 9
PA3JEJL 111 TPSAIMBIE U IIVIOCKOCTHU B ITPOCTPAHCTBE 24
Tema 3.1 IlapannebHOCTh NPAMBIX U IJIOCKOCTElH B IPOCTPAHCTBE
Tema 3.1.1 Bzaumnoe AkcuoMsl crepeoMerpuu. BzanMmHoe pacnosioskeHue AByX MPSIMBIX B IIPOCTPAHCTBE. 2
pacIoioKeHne ABYX
IPSIMBIX B IPOCTPAHCTBE
Tema 3.1.2 [pakruyeckoe 3anaTue Ne 17. Pemmenue 3amaq no teme: [lapannensHOCTh IPSMOHN U IIOCKOCTH. 2
[MapamnensHocTs npsiMoii 1 | IlapannenbHOCTh IOCKOCTEH.
IUIOCKOCTH.
[MapannensHOCTH
IIOCKOCTEH
Tewma 3.1.3 IlpusHaxu IIpakTuyeckoe 3anaTue Ne 18. Peinenue 3aa4 o teme: [Ipu3Haky B3aMMHOTO PaCIIONIOKEHUSI IPSIMBIX. 2
B3aUMHOI'0 PACIONIOKEHU | YT0JI MeXIy NpsAMbIMU. B3aumMHOe pacnonoxenue npsmsIx U miockocreil. [IpuzHaku u cBoiicTsa
IPSIMBIX NapaJUIEJIbHBIX INIOCKOCTEH.
Tema 3.2 IlepneHMKYJISIPHOCTh NPAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE
Tema 3.2.1 IlepneHUKyYISIPHOCTD MPSIMOU U IUIOCKOCTH, IEPIIEHIAUKYJIAP U HAKJIOHHAs. YTOJ MEXy NPSAMOU U 2
[leprieHIUKYIAPHOCTD TUIOCKOCTBIO, IBYTPAHHBIN YTOJI, YTOJI MEXY IUNIOCKOCTSIMH, IEPIEHIUKYIISIPHOCTD IBYX INIOCKOCTEH.
HIPSIMOM U IUIOCKOCTH,
MEPIICHANKYIISAP U
HaKJIOHHasI
Tema 3.2.2 IIpakruyeckoe 3anaTue Ne 19. Pemrenne 3agad o reme: [lepreHANKYISAp U HAKIIOHHAS K TUIOCKOCTH. 2
[epnennukymnsp u VYron
HaKJIOHHAA K INIOCKOCTH MEXIy NPSAMOH U IMIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PACHOI0KEHUH MPSIMON U INIOCKOCTH.
Tema 3.2.3 Teopema o Tpex | IIpakTuueckoe 3ansitue Ne 20. Pemenne 3a1a4 Ha IpUMEHEHUE TEOPEMBI O TPEX NEPICHIUKYIIPaX. 2
NepIeHANKYIsIpax
Tema 3.2.4 TIpuznaku u IIpakTuyeckoe 3anaTue Ne 21. [pu3Haky 1 CBOHCTBA MEPIIEHIUKYISIPHBIX INIOCKOCTEH. 2
CBOMCTBa
HNepIeHANKYJISIPHBIX
IIOCKOCTEM
Tema 3.2.5 Paccrosnue PaccTosiHre OT TOYKH JI0 TUIOCKOCTH, OT MPSMOM J0 TNIOCKOCTH, PACCTOSTHHE MEXIY IUIOCKOCTAMH, MEXITY 2
MEXTy IPSIMBIMU CKPEIMBAIOIIUMHUCS MPSIMBIMH, MEKAY IPON3BOIGHBIMU (GUTypaMH B IPOCTPAHCTBE.
IUTOCKOCTSIMH

IIpakTnyeckoe 3anaTHe Ne 22. HaxoxaeHHe PacCTOSHUHI OT TOYKH JI0 TUIOCKOCTH, OT IPSIMOH 110 2
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IUIOCKOCTH, PACCTOSHUE MEXKY IIIOCKOCTSIMH, MEXKIY CKPELIUBAIOLUMMHUCS IPAMBIMU, MEXKILY
MPOU3BOJILHBIMU (PUI'YpaMH B IIPOCTPAHCTBE.

Tema 3.3 [lapaJjieTbHOE IPOEKTHPOBAHHE

Tema 3.3.1 Ilapanmnensnoe | IlpakTnueckoe 3ansTue Ne 23. [lapamiensHoe npoekTrpoBanue. [1omaas OpTOroHaIbHON MPOESKINH. 2 2
IIPOEKTHPOBAHUE M300pakeHre NpOCTPaHCTBEHHBIX UTYD.
Tema 3.3.2 B3aumuoe Ipakrudeckoe 3anaTue Ne 24. [lapamienbHOe IPOSKTUPOBAHKE U €r0 CBOMCTBA. Teopema o niowaou 2 2
pacIoIoXeHNne OpMO2OHANLHOU NPOEKYUU MHO20Y20NbHUKA. B3anMHOE pacrionoXeHne IPOCTPaHCTBEHHBIX (QUTYD.
MIPOCTPAHCTBEHHBIX QUTYP
Tema 3.3.3 KoHtposbHas KonrpoabHnas pa6ora Ne 2 1o teme «IIpsiMble U IUIOCKOCTH B IPOCTPAHCTBE) 2 3
pabora o Teme «IIpsiMbre
1 TIJIOCKOCTH B
MIPOCTPAHCTBE
CamocTosiTe1bHasi padoTa. BrImonHeHNE 3a1aHUH U CAMOCTOSATETFHON paObOTHI. 8
PA3JEJI IV KOMBUHATOPHUKA 16
Tema 4.1 DjieMeHTbI KOMOUHATOPUKHU
Tema 4.1.1 OcHOBHBbIE OCHOBHBIC TOHATHA KOMOWHATOPUKU. VcTOpHS pa3sBUTHA KOMOWHATOPUKH, €€ pOIb B pa3IMIHBIX cepax 2 2
TIOHSITHS] KOMOWHATOPHKH 9eJI0BEYEeCKOH JKu3HenesTeNbHOCTH. [IpaBuiia KOMOMHATOPUKH.
Tema 4.1.2 Bribopku Pa3zmemmenus. IlepectanoBku. CogeTaHusl. 2 2
JJIEMEHTOB IIpakTnyeckoe 3anaTHe Ne 25. Brruncienne pasMenieHui, mepecTaHOBOK, COYETaHU. 2 2
Tema 4.1.3 3aaumn Ha IMpakTuyeckoe 3anaTue Ne 26. Peienne 3ajau Ha MOJCYET YKCIA pa3MELICHU, IIEPECTaHOBOK, 2 2
MIOJICYET YHCIIa COYETaHUM.
pa3MenieHui,
11epeCcTaHOBOK, COUETaHU I
Tema 4.1.4 3agaun Ha IMpakTuyeckoe 3ansitne Ne 27. Pemrenue 3aau Ha nepebop BApHaHTOB. 2 2
nepebop BapHaHTOB
Tema 4.1.5 IMpakTuyeckoe 3anaTue Ne 28. Peenne KoMOMHATOPHBIX 33134 2 2
KomOuHaTopHsle 3a1aun
Tema 4.1.4 ®opmyna IpakTu4eckoe 3anaTue Ne 29. dopmyna 6uHoma HeroToHa. 2 2
6uHoma Herotona
Tema 4.1.5 CsoiicTBa CoiicTBa OMHOMHHAIBHBIX K03 duuenToB. TpeyronpHuk [lackans. 2 2
OMHOMMHAJIBHBIX
K03(hpunreHToB
CamocrosiTesqibHasi padoTa. BeimonHeHue 3a1aHni JUIsl CAMOCTOSITEIBHON paboTHI. 4

Il cemecTp 96
PA3JEJ V KOOPAWHATHI U BEKTOPBI 18
Tema S.1 BekTOpbI B IPOCTPAHCTBE
Tema 5.1.1 Bekropsl, | ITpakTuueckoe 3ansitne Ne 30. M3yyeHue cBOHCTB BEKTOPHBIX BEJIMUMH, IIPABHII PA3JI0KEHHs BEKTOPOB B 2 2
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MOAyJib BEKTOpa,
PaBCHCTBO BCKTOPOB

TPEXMEPHOM IIPOCTPAHCTBE.

Tema 5.1.2 JlefictBus ¢ IIpakTuyeckoe 3ansitne Ne 31. CnokeHre BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YHCIIO. 2
BEKTOpaMHU
Tema 5.1.3 Yron mexny VYroa Mexay aByMms BekTopamu. IIpoekiys BeKTopa Ha OCb. 2
JIBYMsI BEKTOPAMHU
Tema 5.2 IIpsiMoyToJibHasl CHCTeMAa KOOPANHAT B MPOCTPAHCTBE
Tema 5.2.1 JexapToBa cuctemMa KOOpAUHAT B IpocTpaHcTBe. [locTpoeHue 1o 3a1aHHBIM KOOPANHATAM TOYEK U 2
[IpsmoyronbHas IJIOCKOCTEM.
(mexapToBa) cucreMa
KOOPJMHAT B IIPOCTPAHCTBE
Tema 5.2.2 ®opmyna IpakTuyeckoe 3ansaTHe Ne 32. BrraucieHne pacCTOSIHAN MEXKIY TOUKAMHU. 2
PacCTOSTHUS MEXIY ABYyMs
TOYKaMU.
Tema 5.2.3 KoopanHatsl IIpakTuyeckoe 3ansitne Ne 33. M3yyeHue mnpaBuil HAXOXKIEHHSI KOOPAWHAT BEKTOpA B IIPOCTPAHCTBE, 2
BEKTOpa MpaBUJI JEHCTBUH ¢ BEKTOPaMH, 3aJaHHBIMU KOOPAMHATAMH.
Tewma 5.2.4 CkansipHoe CkanspHoe MpOoU3BeICHNE BEKTOPOB, BEKTOPHOE YpaBHEHHE MPSMOU U TUIOCKOCTH. 2
IIPOU3BEICHHE BEKTOPOB
Tema 5.2.5 Koopnunataeiii | IlpakTnyeckoe 3ansirue Ne 34, Pemienue 3anau Ha eiiCTBUS C BEKTOPaMH, KOOPJHHATHBIA METO/I, 2
MeTOJ NPUMEHEHNE BEKTOPOB JUIsl BBIYMCIICHNS] BEJIMYMH YTJIOB M paccTosiuil. Haxoxnenne ypaBHeHuid chepsl,

IUIOCKOCTH M IIPSIMOM.
Tema 5.2.6 KonrposnbHas KontpoabsHnas padora Ne 3 o teme «KoopanHATHI 1 BEKTOPBD». 2
pabora 1o Teme
«KoopiHAaTBI M BEKTOPBI»
CamocTosiTe1bHas padoTa. 5
PA3JIEJI VI OCHOBbI TPUTOHOMETPUH 28
Tema 6.1 OcHOBHBIE TOHATHS TPUTOHOMETPHH
Tema 6.1.1 Paguannas Ipakruyeckoe 3ansaTue Ne 35. M3ydeHue paguaHHOTO METOIa U3MEPEHUS YTIIOB BPAIICHHUS U HX CBSI3H C 2
Mepa yria rpaJlyCHOM MepoHl.
Tema 6.1.2 PaguanHblit Mpakrunyeckoe 3ansaTue Ne 36. M300pakeHre yriiOB BpalleHUs Ha OKPY>KHOCTH, COOTHECCHHE BEIMIHHBI 2
METOJ] U3MEPEHUS YIIIOB yIia ¢ ero pacHoI0XKEHHUEM.
BpalleHUs
Tema 6.1.3 Cunyc, CuHyc, KOCUHYC, TAHT€HC U KOTaHT'€HC YUCIa. 2
KOCHHYC, TAHT€HC U
KOTAHT'€HC YHCIa
Tema 6.2 OcHOBHBIE TPUTOHOMETPHYECKHE TOKIECTBA
Tema 6.2.1 OcHOBHBIE | ITIpakTuueckoe 3ansitne Ne 37. [IpumeHeHHE OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB IS 2

12




TPUTOHOMETPUYECKHE BBIYMCIICHHS 3HAYCHU I TPUTOHOMETPUUECKHUX (DYHKLUH 1O OZHOW M3 HUX.

TOXKJIECTBa

Tema 6.2.2 ®opmyisl IIpakTuyeckoe 3ansitne Ne 38. O3HaKOMIICHHE CO CBOMCTBaMH CUMMETPHHU TOUYEK HA €MHUYHON 2
TIPUBENICHUS OKPYKHOCTH U IPUMEHEHHE MX JUIsl BBIBOJA ()OPMYJI IPUBEICHUSL.

Tema 6.2.3 dopmyisl IIpakTuyeckoe 3ansitne Ne 39. Mzyuenue hopMyIt CIIOKEHUs, TPUMEHEHHE NMPH  BBIYUCICHUU 2
CIIOKCHHUS 3HA4YEHHs TPUTOHOMETPHIECKOTO BBIPAXKEHHS U €TI0 YIPOIICHHS.

Tema 6.2.4 ®opmyIsr Ipakruyeckoe 3ansitue Ne 40. zyduenue Gpopmyn yaBoeHHs, IPUMEHEHAE MPH  BBIYHCICHUU 2
YIBOCHUS 3HA4YEHHs TPUTOHOMETPHIECKOTO BBIPAXKEHHS U €T0 YIPOIICHHS.

Tema 6.3 IIpeodpa3oBaHus NPOCTEHIINX TPHTOHOMETPHYECKHX BhIPAKEHHIt

Tema 6.3.1 ®opmynbl Ipakruyeckoe 3ansaTue Ne 41. zyuenue Gpopmyn npeodpa3oBaHHsI CYMMBI TPUTOHOMETPHUIECKUX 2
peoOpa30BaHMs CyMMBI (yHKIMH B TPOM3BENICHNE U TIPOU3BEICHHS B CyMMY.

TPUTOHOMETPUIECKIX

(GYyHKIMH B TPOM3BECHUE

U MIPOM3BENICHUS B CYMMY

Tema 6.3.2 IIpakTuyeckoe 3ansitne Ne 42. [IpeoOpazoBaHue CyMMbI TPUTOHOMETPHYECKUX (DYHKIHMH B TPOU3BEICHUE 2
ITpeobpazoBaHue CyMMBI U TIPOU3BEJICHUS B CyMMY.

TPUTOHOMETPHUIECKUX

(GYyHKIMH B TPOU3BECHUE

U MIPOM3BEJICHUS B CYMMY

Tema 6.3.3 Tanrenc IIpakTuyeckoe 3ansitne Ne 43. BolpaxkeHne TPUrOHOMETPUYECKUX (DYHKIHMIT Yepe3 TaHI'€HC MOJOBUHHOTO 2
MIOJIOBUHHOT'O apryMeHTa apryMeHTa.

Tema 6.4 TpuronHomerpuieckue ypaBHeHHsI H HEPaBEeHCTBA

Tema 6.4.1 IIpocteiimme IIpakTnueckoe 3ansaTue Ne 44. IIpocreiinie TPUTOHOMETPUIECKHE YPABHEHUS. 2
TPUTOHOMETPUUECKHE

YpaBHEHHS

Tema 6.4.2 Tlpocreiimue Ipakruyeckoe 3ansaTue Ne 45. [Ipocreifnmie TpUroHOMETpUIECKHAE HEPABCHCTBA. 2
TPUTOHOMETPUUECKHE

HEepaBeHCTBA

Tema 6.4.3 Pemenne Ipakruyeckoe 3ansaTHe Ne 46. Pemenne mpocTeHIINX TPUTOHOMETPHUIECKUX HEPABESHCTB. 2
MIPOCTENIINX

TPUTOHOMETPUYECKUX

HEPaBEHCTB

Tema 6.4.7 KonTposnpHast KontpoabsHnas padora Ne 4 mo teme «OCHOBBI TPHTOHOMETPHIY. 2
pabora mo Teme «OCHOBBI

TPUTOHOMETPHN

CamocTosiTe1bHast padoTa. BrimonHeHue 3agaHuii A71s1 cCaMOCTOSTENbHOM paboTel. OmnpeaeneHne yria ImoBOpoTa CTPEIIKH 11
HM3MEPHUTENBHBIX TPUOOPOB B TPajlycax W pajuaHax.

PA3JEJI VII ®YHKIUU U TPAOUKHU 20
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Tema 7.1. ®yHKIINH

Tema 7.1.1 ITonsiTHe [onsTre pynkunu. O01IaCTH ONpEETICHUs] 1 MHOXKECTBO 3HaYCHUIT; rpaduK GyHKIMH, TOCTPOCHHE 2
GbyHKIMN rpadukoB QyHKUHIL, 3a1aHHBIX Pa3IMUHBIME criocobamu. [IpuMeps! GYHKIIMOHANBHBIX 3aBUCUMOCTEH B
peaNbHBIX Ipolieccax U SBICHUSIX.
Tema 7.1.2 TIpumepst IIpakTuyeckoe 3ansitne Ne 47. O3HaKOMIJICHHE ¢ IpUMEpaMH (DyHKIMOHAJIBHBIX 3aBUCMOCTEH B 2
(YHKIIMOHAIBHBIX peanbHBIX MPOLECcCaX U3 CMEKHBIX AUCIUIUINH.
3aBHCUMOCTEN
Tema 7.2 CBoiicTBa GpyHKIHMI
Tema 7.2.1 Uccnegosanme IpakTuyeckoe 3anaTue Ne 48. VccnenoBanue QyHKIwiA. MOHOTOHHOCTB, Y4eTHOCTH, HEUETHOCTH, 2
GbyHKIMH OTPaHUIEHHOCTh, MEPHOANIHOCTh PyHKIHiL. IToHsITHE O HEMPEPHIBHOCTH (PYHKINH.
Tema 7.2.2 I'paduaeckas Ipakruyeckoe 3ansaTue Ne 49. VccnenoBanue pyHknwmii. [IpoMexyTKku Bo3pacTaHus U yOBIBaHUS, 2
MHTEPIIPETALNSI CBOHCTB HanOosplllee 1 HaUMEHbIIee 3HAUCHMs, TOUKH SKcTpeMyMa. ['padudeckast nHTEpIIpETaLus.
GbyHKIHN
Tema 7.3 OopaTtHbie GyHKIHMHU
Tema 7.3.1 OGparHbie OO6nacTp omnpeneneHus U 00JIaCTh 3HaYCHUH 00paTHOH (yHKIMH. ['paduk oOpaTHOH (HyHKIHH. 2
GbyHKIUN
Tema 7.4 DnemeHTapHble (DYHKIMH
Tema 7.4.1 Dnementapusie | OrnpezesneHus CTETICHHBIX, TIOKa3aTeNbHBIX, JIorapudMUueckux (yHKLUA, WX CBOMCTBA U IpaduKH. 2
GbyHKIUN
Tema 7.4.1 CpoiicTBa CBoiicTBa JINHEWHOM, KBaIPaTUYHOM, KyCOYHO-TMHEHHOM U JPOOHO-TMHEITHONW QYHKIMH. 2
byHKIUN
Tema 7.4.2 IMpakTuuyeckoe 3ansitne Ne 50. [IpeoOpazoBanus rpaduko ¢pynkuuii.IlapamensHelii nepeHoc, 2
IIpeobpazoBanus CHMMETPHSI OTHOCHTEIILHO OCeH KOOPJIMHAT U CHMMETPHsI OTHOCHTENLHO Havyajga KOOPAWHAT, CHMMETPHSI
rpagukoB OTHOCHTEJIFHO TPSAMOH Y = X, pacTsDKCHHE U CKAaTHE BAOJIb 0Cel KOOPIUHAT.
Tema 7.4.3 KontposnbHas KontpoabsHas padora Ne 5 o teme «DyHKIMH U TpaduKm». 2
paborta mo Teme
«DPyHKIMH U rpaduKmy
CamocrosiTesqibHasi padoTa. BrlnonHeHHe 3a1aHui 1715 CAMOCTOATENBHOM paboThl. Pemmenne npakTuueckux 3a1ad o pyHKIMOHAIBHBIX 6
3aBUCHMOCTSIX JIEKTPUYECKHX MPOIIECCOB M siBieHusAX. OnpenesieHne BeJIUYHH 110 rpadukam.
PA3JIEJI VIII MHOT'OTPAHHUKMU U KPYTJIBIE TEJIA 30
Tema 8.1 MHOrorpaHHUKH
Tema 8.1.1 ITonsiTHe Muororpanauku. BepmmHsl, pedpa, rpann MHOTOrpaHHuKa. PassepTka. MHOTOTpaHHbIe yIiibl. Beimykibie 2
MHOI'OI'paHHUKA MHororpanHuku. Teopema Diinepa.
Tema 8.1.2 Ilpusma [Ipuzma. [psimast u HakstoHHast npu3Ma. [IpaBuneHast npusma. [lapamnenenunen. Ky6. CumMerpun B Ky0Oe, B 2
napaJuleJIeIIIIe/ie, B IPH3ME.
Tema 8.1.3 Ceuenust ky0a, | IlpakTnueckoe 3amsirme Ne 51. CeueHus KyOa, IpH3MBIL. 2
TIPU3MBIL.
Tema 8.1.4 TTupamuja IIpakTuueckoe 3ansitne Ne 52. [Tupamuna. [IpaBuibHas nupamuza. ¥YcedenHas nupamujaa. Terpasap. 2
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CI/IMMeTpI/II/I B IMTUpaMUIC. Ceuenus IUpaMUIbI.

Tema 8.1.5 [IpaBunsHbIe [IpencraBnenne o MpaBUIIBHBIX MHOTOTPaHHUKAX (TETpadpe, Kyoe, OKTasipe, 10JeKadipe U HKocadpe). 2 2
MHOTOTPaHHHUKH
Tema 8.2 Tes1a 1 NOBEPXHOCTH BpaLleHUsI
Tema 8.2.1 Iununnp Humuaap. OcHoBaHue, BBICOTA, OOKOBasi MOBEPXHOCTH, 00pa3yomias, pa3BepTKa IMIHHAPA. 2 2
Tema 8.2.2 Ceuenust IIpakTuyeckoe 3ansitne Ne 53. OceBble ceueHUs LWIMHPA U CEYCHUS LIMITMHPA, apaule/IbHbIe 2 2
LJTMHpA OCHOBAHHIO.
Tema 8.2.3 Konyc Konyc. Yceuénnsiii koHyc. OCHOBaHHUE, BBICOTa, OOKOBas TIOBEPXHOCTH, 00pa3yoliasl, pa3BepTKa KOHyca. 2 2

OceBble ceueHNsI KOHyca M CEUCHHUS KOHYCa, MapajlieIbHbIE OCHOBAHHIO.
Tewma 8.2.4 llap u chepa IIpakTuyeckoe 3ansaTue Ne 54. Illap u chepa, nx cedenus. KacatenpHas miockocTs K cdepe. 2 2
Tema 8.3 U3mepenusi B reoMeTpum
Tema 8.3.1 IlonsTue O06mwem u ero m3Meperue. HTerpanpHas popmyna o0beMa. 2 2
00BEMa
Tema 8.3.2 O6béMm pusmel | IIpakTHyeckoe 3ansitme Ne 55. @opmyier 00beMa Kyda, MPSAMOYTOIBHOTO TapalIesIeIHIIe1a, IIPU3MBL, 2 2
U OWINHIpA HApa. @opMyITEI U0 HOBEPXHOCTH Ky0a, MPSIMOYTOJIBHOTO HapajuleNeTuIIe1a, IPU3MBbI,

IWJIMHApA.
Tema 8.3.3 O0bEM ®Dopmyiel 00beMa THpaMUIBEL U KoHyca. DopMyIIsI TUTOMa e TOBEPXHOCTEH THpaMHIBI M KOHYCA. 2 2
IIpaMUIbl U KOHyca
Tema 8.3.4 O6bEM mapa IIpakTuyeckoe 3ansitue Ne 56. Dopmynsl 06beMa I1apa U IIOMAAN CPEPHL. 2 2
Tema 8.3.5 [TomoOue Ten [Momobue ten. OTHOMIEHMS TUIOMIAACH TOBEPXHOCTEH U 0OHEMOB MOJJOOHBIX TEll. 2 2
Tema 8.3.6 KonTponpHas KonTpouabHnas padora Ne 6 o reMe «MHOTOIpaHHUKHU U KPYTJIbIE TENAY. 2 3
pabora mo Teme
«MHOrOrpaHHUKHU U
KPYTJIbIE Tea»
CamocrosiTesibHasi pabora. BrimosHeHWe 3a1aHui 111 CAMOCTOSITENIbHOM pabOTHI. 8

111 cemecTp

PA3JIEJI IX HAYAJIA MATEMATUHYECKOI'O AHAJIM3A 32
Tema 9.1 IlocnenoBaTeaIbHOCTH
Tema9.1.1 Crioco0bI 3aJaHHS U CBOMCTBA YHCIOBBIX MOCIEA0BaTEIbHOCTEH. IIoHATHE 0 Ipesesne mocne10BaTeIbHOCTH. 2 2
[ocnepoBarenbHOCTH CyliecTBOBaHHME Mpejiesia MOHOTOHHOM OrpaHHMYeHHOM MOCJIeJ0BAaTEIbHOCTH.
Tema 9.1.2 Tlpenen IMpakTuyeckoe 3ansaTue Ne 57. Boraucienue 4ieHOB MOCIeI0BaTeILHOCTEH. BoruncieHue npeaenon 2 2
MOCJIE/I0BATEILHOCTH MOCJIE/IOBATENIbHOCTEIA.
Tema 9.1.3 BeckoneuHo CymMmupoBaHue mocieoBaTeIbHOCTeH. beckoHeuHO yOBIBaroIast reoMeTpHIecKasi MPOTPEcCHs U e CyMMa. 2 2
yObIBaroImas
reoMeTpuyecKas
IIPOTPEcCHsi M ee CyMMa
Tema 9.2 [lpousBoanas
Tema 9.2.1 ITonsTHE O | [ToHsiTHE O IPOU3BOAHOM (HYHKIIHH. 2 2
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IPOM3BOIHON (PyHKIMHU

Tema 9.2.2 Mexaunueckuii | IlpakTndeckoe 3amsitrue Ne 58. 3yuenue u popMyaHpoBaHHE MEXaHHYECKOTO U I€OMETPUYECKOTO 2
U TEOMETPUYECKUI CMBICT | CMBICJIa TIPOU3BOJHOM, H3y4YEHHE ajJrOpUT™Ma BEIYMCICHHS IPOU3BOIHOM Ha MPUMEPE BBEIYMCICHHS

MIPOM3BOTHOM MTHOBEHHOM CKOPOCTH M YIJIOBOr0 KO3 (HIMEHTa KacaTeJIbHOM.

Tema 9.2.3 YpaBHeHue IIpakTuyeckoe 3ansitme Ne 59. CocraBieHne ypaBHEHHs KacaTelbHOM B 00IIeM BUJIE. 2
KacaTeJIbHOU

Tema 9.2.4 TlpaBuna [Ipasuna auddeperurpoBaHms, TAOIHUIBI TPONU3BOTHBIX AIEMEHTAPHBIX (HYHKIUH. 2
g depeHITIPOBaHUSL

Tema 9.2.5 Brruncienune IpakTuyeckoe 3ansaTue Ne 60. BrramcneHne npon3BOAHBIX 3JIEMEHTAPHBIX (DYHKITHIA. 2
IIPOM3BOIHBIX

Tema 9.2.6 Bropas Bropas nponsBoaHas1, €e TeOMETPHUYCCKIIA U PU3NUECKUil cMbIci. [Ipon3BogHBIe 00paTHON (GYHKINHU H 2
IIPOM3BOIHAS KOMITO3HITNH (YHKIHH.

Tema 9.3 IlpumeHeHue POU3BOAHOM

Tema 9.3.1 TeopemsI 0 IpakTuyeckoe 3ansaTue Ne 61. 3ydeHue TeopeM o CBSI3M CBOMCTB (PYHKIUU U MPOM3BOTHOH, UX 2
CBSI3U CBOWCTB QYHKIMH U | (POPMYJIHPOBKA.

MIPOU3BOJTHOM

Tema 9.3.2 Ilpumenenue IIpakTuyeckoe 3ansitne Ne 62. [IpumeHeHue TeopeM O IPOU3BOJHON (HYHKIMH IS HAXOKICHUS 2
MIPOM3BOTHOM MPOME)XYTKOB BO3pACTaHHsl M YOBIBaHUS, IKCTPEMYMOB (DYHKIIHUHU.

Tema 9.3.3 Uccnenoanue | Ilpakrunueckoe 3ansitme Ne 63. [IpoBeneHue ¢ moMouipio NpOU3BOTHOM UCCIe0BaHUS (DYHKIIHH, 2
CBOWCTB (DYHKIIMU 3aJJaHHOH (hOpMyIIOii.

Tema 9.3.4 Uccnenoanue | Ilpakruyeckoe 3ansirue Ne 64. [IpumeHeHne npou3BOAHON K MCCIIEIOBaHUIO (QYHKIUH U MOCTPOSHHIO 2
CBOWCTB (DYHKIMH U rpaduKoB.

MOCTpOeHHE rpahMKOB

Tema 9.3.5 Haubonbmee u | Ilpakruyeckoe 3anstue Ne 65. [Ipumepbl MCHONB30BaHUS MPOU3BOIHON ISl HAXOXKICHUS HAUITYYIIETO 2
HavMeHbLIee 3HAYCHUsI peLIeHus B IPUKIIAIHBIX 3a/1a4aX.

¢GyHKIHN

Tema 9.3.6 Mexannueckuii | IlpakTudeckoe 3ansitme Ne 66. HaxoxxmeHne cKOpOCTH AJIs TIpoliecca, 3aIaHHOT0 (OPpMYIIOH U TpapUKOM. 2
CMBICII TPOM3BOAHON

Tema 9.3.7 KoHTponpHas KonTpouabnas padora Ne 7 no reme «Havana MaTeMaTHUECKOTO aHAIU3a». 2
pabora 1o teme «Hauana

MaTeMaTHIeCcKOTro

aHAIHM3a».

CamocrosiTesqibHasi padoTa. BrinosHeHNe 3a1aHUH I CAMOCTOSATENILHOM PabOThI. 8
PA3JIEJI X UHTEI'PAJI U ETO IPUMEHEHUE 18
Tema 10.1 IlepBooOpa3Hasi M HHTErpaJ

Tema 10.1.1 IIpakTuyeckoe 3ansitne Ne 67. O3HaKOMIJICHHE C TIOHSATHEM II€PBOOOPA3HOM. 2
[TepBooOpa3nas

Tema 10.1.1 Tabanma IMpakTuyeckoe 3ansitne Ne 68. V3ydenue npaBui BeIYHCICHHS IEPBOOOPA3HOIL. 2
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1epBO00Opa3HBIX (HYHKIMH

Tema 10.1.2 UnTerpan ITonsiTue onpenen€HHOr0 MHTErpaja. 2
Tema 10.1.3 Teopema IIpakTuyeckoe 3ansitne Ne 69. V3ydyenue teopembl Hprorona—IJleliOuuna. 2
Hprorona—JleiiOHnna

Tema 10.1.3 Pemenue IIpakTuyeckoe 3ansitne Ne 70. Pemienue 3aau Ha cBS3b NepBOOOPA3HOM U €€ TIPOU3BOJHOM, BHIYUCICHHE 2
3amaq MIEPBOOOPA3HOM Il NAaHHOW (QYHKITUH.

Tema 10.1.4 IIpumeHenue Kpusonusneiinas tpanerus. @opmyina miomaau KpUBoJIUHEHON Tpaneruu. IIpumenenne nHTerpana K 2
MHTETPAa K BBIYMCICHUIO | BBIYHCICHHIO TUIOMAACH.

omanaen

Tema 10.1.5 [Ipumenenne IpakTuyeckoe 3ansaTue Ne 71. [I[ppuMmeHeHre HHTErpaia K BEIYUCICHAIO (GU3NICCKUX BEIMIHH. 2
MHTETpaja K BBIYUCICHUIO

($u3HIECKUX BEIMYUH

Tema 10.1.6 Pemenne IIpakTuyeckoe 3ansaTHe Ne 72. PemeHne mpuKiIagHBIX 3a7ad C TOMOIIBIO ONPENSIEHHOTO HHTETPaa. 2
MIPUKJIAJHBIX 33139 C

IIOMOUIBIO ONPEAEIEHHOTO

HHTErpana

Tema 10.1.7 Kontponsnas | KonrpoanHas padora Ne 8 no Teme «VHTerpai u ero npuMeHEHHUE» 2
paboTa 1o TeMe

«MHTerpan u ero

IIPUMEHEHHEe»

CamocrosiTesibHasi pabora. BrimomHeHWe 3a1aHui 111 CAMOCTOSITENIbHOM pabOTHI. 5
PA3JIEJI X1 SJIEMEHTBI TEOPUU BEPOSITHOCTEN 1 MATEMATHYECKON CTATUCTUKH 16
Tema 11.1. D1eMeHTHI TeOpPUH BEPOSAITHOCTeil

Tema 11.1.1 Knaccuueckoe | Kmaccmueckoe onpesenenue BeposSTHOCTH. [IoHATHE 0 HE3aBUCUMOCTH COOBITHH. VcTOpus pa3BUTHS TEOPHH 2
OTpe/ieIeHHE BEPOSATHOCTH | BEpOSITHOCTEI.

Tema 11.1.2 CoObiTHE CoOpbITHE, BEpOSATHOCTH COOBITHS, CI0KEHNUE U YMHOKEHHE BEPOSTHOCTEH. 2
Tema 11.1.3 {uckperHast IMpakTuyeckoe 3ansitme Ne 73. JluckperHas ciydaliHasi BEIMUMHA, 3aKOH ee pactpeaeneHus. Haxoxnenue 2
Cily4yaiiHasi BeJINUMHA, YHCIIOBBIX XapaKTEPUCTHK AMCKPETHOH CIydaifHON BEJTMIHHBI.

3aKOH €€ paclpeiesIeHus

Tewma 11.1.4 Berauciienue [pakruyeckoe 3ansaTHe Ne 74. BrruncieHne BeposiTHOCTEH. PerieHne mpakTHIecKux 3a/1ad ¢ 2
BEPOSATHOCTEH MPUMEHEHUEM BEPOSTHOCTHBIX METOAOB.

Tema 11.2 DneMeHTHI MaTeMAaTHYeCKOH CTATHCTHKHA

Tema 11.2.1 3agaun ITonsTre o 3amayax MaTeMaTHYSCKOW CTATHCTHKH. 2
MaTeMaTHYECKOH

CTaTUCTUKHU

Tema 11.2.2 Ipakrudeckoe 3ansaTHe Ne 75. O3HaKOMIICHHE C TIPEAICTABICHUECM YHCIOBBIX TaHHBIX U HX 2
[IpencraBneHne TaHHBIX XapaKTepUCTHKAMHU.

Tema 11.2.3 ITpakTuueckoe 3ansitne Ne 76. CocraBieHue Tabaul, AMArpaMM; MOCTpOeHHe rpaMKoB; OIpe/eeHue 2

17




HpeZ[CTaBJ'IeHI/Ie JaHHBIX reHepanLHoﬁ COBOKYITHOCTH, BLI60pKI/I, CpeﬂHeﬁ aqu)MeTPI‘-IeCKOIZ, MCOUaHBI.

Tema 11.2.4 O6paboTka IIpakTuyeckoe 3ansitne Ne 77. PermieHue npakTHUECKHX 3a/a4 Ha 00pabOTKy YMCIIOBBIX TaHHBIX, 2
YHCIIOBBIX TAHHBIX BBIUUCIICHHE UX XapaKTEPHCTUK.

Tema 11.2.5 Pemenue IIpakTuyeckoe 3ansitne Ne 78. PernieHne npakTHUeCKHX 3a/a4 ¢ IPUMEHEHUEM CTaTHCTHYECKUX METOZOB. 2
MIPAKTUYECKUX 3a/a4u

CamocrosiTenbHast padora. PelieHue npakTUYECKUX 3a1a4 ¢ IPUMEHEHHUEM BEPOATHOCTHBIX METO0B. BEIOOP TUIIOBBIX 3JIEMEHTOB 4
3aMeHsl. OnpeienieHue BepOATHOCTH MIPOXOKICHHUS JIEKTPUIECKOTO TOKa 10 LIEMH.

PA3JEJI XI1 YPABHEHHUSA U HEPABEHCTBA 24
Tema 12.1. YpaBHeHHS U CHCTeMBbI YPABHEHHTH

Tema 12.1.1 IpakTuyeckoe 3ansaTue Ne 79. PannoHanbHBIE ¥ HppalMOHATBHBIC YPAaBHEHHUS U CHCTEMBI. 2
ParonaneHble U

HppalnyoHaIbHbIE

YpaBHEHUS U CHCTEMBbI

Tema 12.1.2 IIpakTuyeckoe 3ansitne Ne 80. [TokaszarenbHble ypaBHEHHUS U CUCTEMBIL. [loka3arenbHble ypaBHEHHS, 2
IToxa3aTenbHbIe ypaBHEHHS | CBOISINIMECS K KBaPaTHBIM.

U CUCTEMBI

Tema 12.1.3 IIpakTnueckoe 3ansaTue Ne 81& Tpuronomerpuyeckue ypaBHEHUS H CUCTEMBL. TpUrOHOMETpHUECKHUE 2
Tpuronomerpudeckue YpaBHEHHMS, CBOJSIIUECS K KBaIPATHBIM.

YpaBHEHHSI U CHCTEMBI

Tema 12.1.4 PaBHOCHMIBHOCTE ypaBHEHUH, HEPABEHCTB, CUCTEM. 2
PaBHOCHIIBHOCTD

YpaBHEHUMH

Tema 12.1.5 OcHOBHBIE IpakTuyeckoe 3ansatue Ne 82. OCHOBHEIC IPUEMBI PEIICHUS YPaBHEHUH U CHCTEM: : Pa3JIO’KEHHE Ha 2
MIPUEMBI PEIICHHS MHOXXUTENH, BBEICHHE HOBBIX HEU3BECTHBIX, ITOICTAHOBKA, rpaMuecKnii METOI.

YpaBHEHUMH

Tema 12.2 HepaBeHncTBa

Tema 12.2.1 Ipakruyeckoe 3ansaTHe Ne 83. PannoHanbHBIE ¥ HppalMoOHabHBIC HepaBeHCTBA. OCHOBHBIC IIPUEMBI HX 2
ParonansHble U penienust. MeTox HHTEpBAJIOB.

HppalnyoHaJIbHbIE

HEpaBEHCTBA

Tema 12.2.2 IMpakTuyeckoe 3ansitue Ne 84. [lokaszarenbHble HepaBeHCTBA. OCHOBHBIE IPUEMBI X PEIICHHS. 2
IToxasarenbHbIe

HEpaBEHCTBA

Tema 12.2.3 IMpakTuyeckoe 3ansitne Ne 85. Tpuronomerpuueckue HepaBeHcTBA. OCHOBHBIE IPUEMBI X PELICHHSI. 2
TpuronoMmerpuueckue

HEepaBeHCTBA

Tema 12.3 Ucnosbp3oBanue cBOiicTB U rpadgukoB GyHKIMIA PH pellleHNH YPaBHeHNUii 1 HEPABEHCTB.
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Tema 12.3.1 IIpakTuyeckoe 3ansitne Ne 86. [300pakeHne Ha KOOPAWHATHOI IIIOCKOCTH MHOXECTBA PEIICHUN 2

Hcnonb3oBaHue CBOMCTB U | YpaBHEHUIT U HEPABEHCTB C ABYMsI IEPEMEHHBIMHU M MX CUCTEM.

rpadukoB QyHKIM

Tema 12.3.2 IpakTuyeckoe 3ansitne Ne 87. Mcrnonp3oBaHue cBOiCTB M rpaduKoB (DYHKIMH I PEIICHHs] ypaBHEHUH 2

Hcnonp3oBaHue CBOMCTB U | M HEPABEHCTB.

rpaduKoB QYHKIHNA

Tema 12.3.3 Kontponpaass | KonrpoJabHas padora Ne 9 mo Teme «YpaBHEHUS 1 HEPABECHCTBAY. 2

pabota o Teme

«YpaBHEHUS U

HEpPaBEHCTBaY

CamocTosiTe1bHasi padoTa. BrInoxHEHNE 3aJaHUN IS CAMOCTOSITENBHOM PabOTHL. 7
| Bcero: 234

Jli XapakTepUCTUKU YPOBHS OCBOCHMS yUeOHOr0 MaTepualla UCIOJIb3YIOTCS Celylolue 0003HaueHus:
1 — o3HakOMuUTENbHBIN (y3HaBaHUE paHEE U3YUYEHHBIX 00BEKTOB, CBOMCTB);
2 — penpoayKTUBHBIN (BBIIIOJHEHUE AEATEIBHOCTH 110 00pa3Ily, MHCTPYKLIMU UJIH 110Jl PYKOBOACTBOM)

3 — IpOJyKTUBHBIH (IJIAHUPOBAHKUE M CAMOCTOSITEIIbHOE BBITIOJIHEHHUE JICSTEIIBHOCTH, PEIICHUE POOJIEMHBIX 3a/1a4)
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3 YCJOBUS PEAJIU3AIIMNA YUEBHOM JUCIIUTLIVHBI

3.1 TpeGoBaHusi K MUHUMAJIbLHOMY MATEPUAJIBLHO-TEXHHUYECKOMY O0ecredeHHIo
Peanu3zanus yueOHON TUCIUILTUHBI TPEOyeT HATMYKS y4eOHOro KaOMHETa MaTEMAaTHKH.
O6opynoBanne kKabuHeTa MaTeMATUKU:
- TI0CaJIOYHBIC MECTa 110 KOJIMYECTBY CTY/ICHTOB;
- pabodee MecTo TmpemnojaBatTess, OOOPYJIOBAaHHOE TIEPCOHATBHBIM KOMIBIOTEPOM C
JMIICH3UOHHBIM WJIM CBOOOHBIM MPOTPAMMHBIM 00€CIIEYeHUEM, COOTBETCTBYIOIIMM pa3jiesiamMm
IPOrpaMMBbI U TIOJIKIFOUEHHBIM K ceTH Internet U cpesicTBaMu BbIBOIa 3BYKOBOW MH(OPMAIINH;
- HaISTHBIE TTOCOOMS (YIeOHHUKH, TEPMHHOJIOTUUESCKHE CIIOBAPH Pa3HBIX THIIOB, OIIOPHBIC KOHCIICKThI-
TUIAKaThl, CTCH/bI, KAPTOUKH, pAa3NaTOYHbId Marepual, KOMIUIGKThI IPAKTHYECKUX pador,
METOIMYECKUE TTOCOOUS, MOJICITA T€OMETPUYCCKUX TE).

3.1.2 TexHu4eckHe CpeACTBa 00y4eHHs :
- MYJIbTUMEIUMHBIN IIPOEKTOP;
- KOMIIBIOTED IPEIoIaBaTes;
- IPOEKLIMOHHBIN 3KPaH;
- aBTOPCKHIA KOMIUIEKT KOMIBIOTEPHBIX ITPE3EHTaLIHA.
3.2 UndopmaunonHoe odecriedeHue 00ydyeHust
3.2.1 YueOHUKH M yuyeOHbIe TOCOOUSs
1 bammakos M.U. Marematuka. — M.: Knopyc, 2019;
2 Nanasiu Anekcanap ApceHosnd Martematuka : yueOHuk / A.A. Jlanasia. — 3-e u3., ucnp. u
nor. — M. : UHOPA-M, 2018. — 544 ¢. — (Cpennee npodeccruoHaapHoe 00pa3oBaHue). -
Pexwum noctyna: http://znanium.com/catalog/product/967862.
JlonoJHUTeIbHbIEe HCTOYHMKH:
1 Atanacsn JI.C. I'eomerpus, 10-11 xnacc: yue6HUK. — M: «MHemo3uHay, 2017.
2 T'yceB B.A. Marematuka s npodeccuii U crenuasbHOCTeH CONHMaTbHO-2KOHOMUYECKOTO
npoduis (6-e uzn., crep.) yueOnuk. — M.: Akagemus, 2012.
3 Mopukosuu A.I'. AnreOpa u Havyaaa MaTeMaTHIEeCKOTO aHAIN3a: y4eOHUK. — M:
«Muemo3uHay, 2017.
4 CxanaBu M.U. COOpHHMK KOHKYPCHBIX 3a/lad 110 MaTeMaTHKEe JJIsl MOCTYMAIOIUX BO BTY3HI.
VueobH. [Tocooue — M.: Beicu. IlIkoma, 2013.

3.2.2 CnpaBOYHHMKH
1 Beiroackuit M. ., CripaBoyHUK 10 371€MEHTapHOW MaTemaTuke, M.,
«Hayxka», 1986.
3.2.3 UnTepHeT-pecypchl
DNeKTPOHHO — OUOIMOTEUHas CUCTEMA «Znanium.comy.
1 Kucenés A.Il. I'eomerpust: Yuebnuk.- M.:OU3MAIJINT, 2013.
2 YmaxoB B.K. JloBy3oBckas matemaruka: Anrebpa: yaebnoe mocodbue. — M.: U] leno
PAHX uTC, 2014.
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3.3 Cnenndukanus y1e0HO-MeTOAUIECKOT0 KOMILJIEKCA

Ne HaunmeHnoBanue KoauuecTBo Tun HoCHTEIS
3akoH 00 00pa3oBaHUH 1 DJIeKTPOHHBIN
Cranmapt 1o CHenuaIbHOCTH 1 DNEeKTPOHHBIN
Pabouast mporpamma 1 DNeKTPOHHBIN
KommnnekT npe3eHTanuii K JeKIUAM 10 BCEM 1 DNEeKTPOHHBIN
TeMaMm
KommutekT O1eHOYHBIX CpeCTB 1 DNEeKTPOHHBIN
Pa3znmaTounbIif MaTepHal, MpUMEpHEIC 200 BymaxxubIit
BapHaHTHI 33IaHUH IS 3a4éTa
Tabmuwbl 15 IleuaTtHble U3mMaHusS
MeTtoauyeckre peKOMEH AN K 1
MPaKTUYECKUM paboTam DNEKTPOHHBIN
MeTtoanyeckre peKOMEHIAINH K 1
CaMOCTOSTEIFHON paboTe
CrpaBoYHUKH 4 IleyaTHble U3naHUS
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4 KOHTPO.Ib Y OIEHKA PE3YJIbTATOB OCBOEHUA YUYEBHOM

JTACIATITAHBI

KOHTpOJIB M OLCHKA PE3YJbTaTOB OCBOCHUA AUCHHUILUIMHBI OCYIICCTBIIACTCA IPCIOAABATCIIEM B
nmponecce npoOBCACHUA IMPAKTUYCCKUX 3aHATHHI U KOHTPOJIbHBIX pa60T, a TAK>KC BBIIIOJHCHUSA

CTYACHTaMH HWHAWBUAYAaJIbHBIX SaI[aHI/If/'I, ITPOCKTOB, HCCHCHOB&HHﬁ.

Pesynbratel 00ydeHus
(MYHOCTHBIC, MPEAMETHBIC, METAPEAMETHbIC)

®DopMbI © METOIbI KOHTPOJIS M OIICHKU PE3YIbTATOB
00yueHHs

C(l)OpMI/IpOBaHHOCTL Hpe)lCTaBJ'IeHI/Iﬁ O MaTCMaTUuKC
KaK YHUBCPCAJIIbHOM A3bIKE HAYKH, CPEACTBE
MOJCJIMPOBaHUA SIBJICHUH U mpoueccoB, UACAX U
METOJaX MaTCMAaTHKH

YcrHbli onpoc

MMOHUMAHUE 3HAYUMOCTH MAaTEMATHUKU JJI1 HAYYHO —
TCXHUYCCKOTO IMporpecca, C(l)OpMI/IpOBaHHOCTL
OTHOHICHHA K MAaTCMAaTHKC KaK K 4YaCTHU
O6H.[C‘I€HOB€‘I€CKOI\/'I KYJBbTYPbI 4€PE3 3HAKOMCTBO C
I/ICTOpPIeﬁ pa3BUTHA MATCMAaTHUKU, 3BOJ'IIO].IPI€I7[
MAaTEMAaTHYCCKUX Hﬂeﬁ

YcerHbli onpoc

Pa3BUTHE JIOTHIECKOTO MBIIUICHHUS,
TPOCTPAHCTBEHHOTO BOOOPAXKEHHS, AITOPUTMHUIECKOM
KYJBTYpPbI, KPUTHIHOCTH MBIIIJIEHUS HA YPOBHE,
HEOOXO0IUMOM JJIst Oy Iymiel mpoQecCHuOHANTBHOM
JIEATEILHOCTH, IS TPOIOJKEHHST 00pa30BaHUS U
camM000pa30BaHus

YerHbli onpoc
[TpakTrdeckas pabora

OBJIaICHUE MaTeMAaTHYECKUMHU 3HAHUAMHU U YMEHUSIMH,
HEOOXOMMBIMHU B ITOBCEJHEBHOM KHU3HU, AJISI
OCBOCHMS CMEXHBIX €CTECTBEHHO - HAyYHBIX
JUCUUILUIMH M IUCUUIUIMH NPO(ecCHOHAIBHOTO LUKIIA,
JUTSL TIOSTy9IeHUst 00pa30oBaHus B 00JacTIX, HE
TpeOyromux yriyoiaéHHON MaTeMaTn4ecKon
MOATOTOBKH

[MpakTuyeckas pabora
CamocrostenbHas paboTa
YcrHbli onpoc

TOTOBHOCTb M CLIOCOOHOCTH K 00pa30BaHHIO, B TOM
4rcie caMo00pa30BaHuI0, HA POTSHKEHUN BCEH
JKM3HHU; CO3HATEIILHOE OTHOIIEHHE K HEMPEPHIBHOMY
00pa30BaHHIO KAK YCIOBHIO YCIEIIHON
npodeccnoHaTpHON U 00IECTBEHHOMN JAeITeTbHOCTH

CamocrostensHas paboTa
VYceTHbIl onpoc

TOTOBHOCTB M CIIOCOOHOCTh K CAaMOCTOSTENbHOM
TBOPYECKON U OTBETCTBEHHOMU JEATEIbHOCTH

[MpakTuyeckas pabora
YcTHbl onpoc

TOTOBHOCTH K KOJUIEKTUBHON paboTe, COTPYAHUIECTBY
CO CBEpCTHHKaMU B 00pa30BaTeIbHON, OOIIECTBEHHO
MOJIE3HOH, Y4eOHO — HCCIIEeI0BATENBCKOM, IPOCKTHOM
1 Apyrux BuJaax A€ATCIIbHOCTU

[MpakTuyeckas pabora

OTHOIICHHE K PO(PECCHOHANBHOM AEITEIBHOCTU KaK
BO3MOKHOCTH y4YaCTHs B PEIICHUU JTHYHBIX,
0OIIIECTBECHHBIX, TOCYIaPCTBEHHBIX,
0OIICHAIIMOHAIBLHBIX TPOOIIEM

[IpakTraeckas pabora
VYcTHBIif onpoc

YMEHHUE CaMOCTOATENbHO ONPEAEIATh Lesn
JIEATENLHOCTH U COCTABJIATH IUIAHEI ACSITSILHOCTH;
CaMOCTOSITEJIBHO OCYILIECTBIISITh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JAESTENIbHOCTD; UCIIOJIb30BATh BCE
BO3MOXHBIC pecypcm UL JOCTHXKEHUS ITIOCTABJICHHBIX
HeJel U peann3aluy MIaHOB JIeITeIbHOCTH; BEIOUPATh
ycnemmﬂe CTpaTeFI/II/I B paSJ'II/I‘-IHBIX CI/ITyaL[I/IHX

CaMocTosTenbHas pa60Ta

YMEHHE MPOTYKTUBHO OOIIATHCS U
B3aUMO/ICHICTBOBATH B MPOLIECCE COBMECTHON
JACATCIBHOCTH, YUUTBIBATh O3UIINHU APYTUX
YYaCTHUKOB JCSITEILHOCTH, 3P (GEKTUBHO pa3peniaTh
KOH(JIMKTBI

IIpakTaeckas pabora
YerHbli onpoc

BJIaACHHUEC HAaBBIKaMH HO3HaBaTCJ’IBHOI7[, yqe6H0 -
HCCHGHOB&TGHLCKOﬁ )48 HpOCKTHOﬁ JACATCIbHOCTH,

WunuBuyaibHbIE TPOEKTHI
ITpakTnyeckas pabora
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HaBBIKaAMU pa3pelieHus podieM; criocoOHOCTb 1
TOTOBHOCTB K CAMOCTOSITEIbHOMY TIOMCKY METO/IOB
pELICHNUsI MPAaKTHYECKNX 3a1a4, TIPIMEHEHHUIO
Pa3IMYHBIX METOAOB MTO3HAHMS

Konrposnbnas padbora
CamocrosiTenpHas paboTta
YeTHbIi onpoc

TOTOBHOCTB M CHHOCOOHOCTH K CAMOCTOSATEIILHOM
MH()OPMALMOHHO — TO3HABATEIBHON AEATEIBHOCTH,
BKJIIOYasi yMEHHE OPUEHTHPOBATHCS B PA3THIHBIX
HCTOYHMKAX MH(OpMAUH, KPUTHIECKH OLICHUBATD U
MHTEPIPETHPOBATh HHPOPMAIHIO U
MHTEPIPETHPOBATh HH(POPMALIHIO, TOTYyIaeMYIO U3
Pa3NUYHBIX HCTOUHUKOB

CamocrosiTenbHas paboTa

BJIaICHUC A3BIKOBBIMU CPEACTBAMU: YMCHUC SICHO,
JIOTUYHO M TOYHO U3JiaraTb CBOIO TOYKY 3pCHMUH,
HCIO0JIb30BAaTh aJICKBATHBIC AA3BIKOBLIC CPCACTBA

[MpakTnyeckas pabora
KouTtponbHas pabota
YcTHbli onpoc

BJIaJICHHUE HaBBIKAMHU MO3HABATEIILHOM peq)nekcpm KaxKk
OCO3HaHUs COBCPHIACMBIX JNCHCTBUI 1 MBICITUTEIbLHBIX
MMpOLECCOB, UX PC3YJIbTATOB U OCHOBaHHfI, T'paHuIl
CBOCTO 3HAaHUA U HC3HAHUA, HOBBIX ITO3HABATCJIbHBIX
3aa4 v CpeACTB Il UX JOCTHIKCHUSL

[TpakTnyeckas pabora
KonrponbHas padbora
YerHbli onpoc

eJIeyCTPEMIIEHHOCTD B TONCKAaX W IPUHSATHA
peLIeHuH, cOOOpa3sUTENFHOCTD M MHTYHIIHS,
Pa3BUTOCTH IPOCTPAHCTBEHHBIX IPEICTABICHUMH;
CHOCOOHOCTH BOCIIPUHUMATh KPAacoTy U TaPMOHHIO
MHupa

[TpakTrdeckas pabora
KonrponbHas padbora
YerHbli onpoc

c(hOPMHUPOBAHHOCTH MPEICTABICHHIA O MATEMATHKE
KaK 4aCTH MUPOBOM KyJIbTYPhl U MECTE€ MaTEMATHKH B
COBPEMEHHOI IMBUIN3AIINH, CTIOCO0aX OMUCAHHUS
SIBIICHUH peajbHOr0 MUpa Ha MATEMAaTHYECKOM SI3bIKE

YcrHbli onipoc

c(hOpPMHUPOBAHHOCTH TPEICTABICHHUI O
MaTeMaTUYECKUX MOHATHUAX KaK BaXKHEHIIINX
MaTeMaTHYECKUX MOJIENISX, TIO3BOJISIONIMX OMMCHIBATE
Y U3yYaTh pasHbIe MPOLECCH U SIBJIEHNS; TOHUMaHUE
BO3MOYKHOCTH aKCHOMATHYECKOTO TIOCTPOCHHS
MaTeMaTHYECKUX TEOPHHt

DK3aMeH

[MpakTuyeckas padbora
KonrponbHas padbora
CamocrostensHas paboTa
VYceTHbIl onpoc

BJIAICHUC MCTOJaMH NOKAa3aTCJIbCTB U aJITOPUTMOB
pemieHus1, YMCHUC UX NPUMCHSATH, IPOBOJAUTHL
J0Ka3aTeJIbHbIC PACCYKACHHNA B XOJ€ PCIICHUS 3a/1a1

DK3aMeH

[MpakTnyeckas pabora
KonrponbHas padbora
CamocrosiTenbHas paboTa
YcTHbl onpoc

BJIaJICHHE CTAHJAPTHBIMH IPUEMaMH PEIICHUS
palMOHATIBHBIX U UPPAIIOHABHBIX, TOKA3aTEIbHBIX,
CTETIEHHBIX, TPUTOHOMETPHUUECKUX YPaBHEHUHN U
HEpPaBEHCTB, UX CHCTEM; HCIIOJIB30BAHNE TOTOBBIX
KOMIMBIOTEPHBIX IPOrpaMM, B TOM YHCIE IJIs TIOUCKA
MyTHU PEIEeHNs U WITIOCTPALUU PEIICHUs ypaBHEHUH
U HEPABEHCTB

OK3aMeH

[MpakTuyeckas pabora
Kontponsnas pabora
CamocrosTenbHas paboTa
VYceTHbIl onpoc

c(OpPMHUPOBAHHOCTH MPECTABICHUI 00 OCHOBHBIX
MOHATHSAX MaTeMaTHYECKOTO aHaJIN3a M UX CBOICTBaX,
BIaJICHIE YMEHUEM XapaKTepU30BaTh IIOBEICHUE
(yHKIHIA, NCTIOJIb30BaHUE TOTYYSHHBIX 3HAaHUH JUIs
OTIMCaHMA U aHAJIN3a PEaTbHBIX 3aBUCHMOCTEN

DK3aMeH

[pakTudeckas pabora
Kontponpnas padora
CamMocrosiTenbHas padoTa
YcTHBIN onpoc

BJIa/ICHUE OCHOBHBIMU IOHATUSMU O IUIOCKUX U
MIPOCTPAHCTBEHHBIX T€OMETPHUECKIX HUTypax, UX
OCHOBHBIX CBOHCTBAX; COOPMHUPOBAHHOCTh YMEHUS
pacro3HaBaTh TeOMeTpHUYecKie (GUTYPHI HA YepTexax,
MOJEJISIX U B PEAJIbHOM MUPE; IIPUMEHEHUE
W3yYCHHBIX CBOWCTB T€OMETPUIECKUX QUTYD U
(hopMya JUTs pelIeHHs] TEOMETPHUYECKUX 337134 U 3a71a4
C IPAKTHUYECKUM COJEPKaHUEM

DK3aMeH

IIpakTrueckas pabora
Kontponsnas pabora
CamocrosiTenbHas paboTa
YerHbli onpoc

C(l)OpMI/IpOBaHHOCTI) HpeﬂCTaBJ’ICHI/Iﬁ O mponeccax u
SABJICHUAX, UMCHOIINX BepOHTHOCTHHﬁ Xapakrtep,
CTATUCTUYCCKUX 3daKOHOMEPHOCTAX B p€aJibHOM MUPE,

DK3aMeH
[IpakTuueckas pabora
Konrponbnas pabora
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OCHOBHBIX NOHATHSIX 3JIEMEHTapHOU TEOpUU CamocrostensHas paboTa
BEpPOSTHOCTEH; yMEHUE HAXOUTh U OIICHUBATH YcrHbli onpoc
BEPOSATHOCTH HACTYIUICHUS COOBITHI B IPOCTEHIIINX
MPaKTUIECKUX CUTYAINSIX M OCHOBHBIE
XapaKTEPUCTHKH CITyJaHHBIX BETHIHH

BJIaJICHUC HABBIKAMH HCIOJIb30BAHUS TOTOBBIX ITpakTrdeckas pabora
KOMITBIOTEPHBIX IIPOTPAMM IIPU PELICHUH 3313 KontponbHas pabora
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JIUCT U3MEHEHHUN U JOITOJTHEHU,
BHECEHHBIX B PABOUYYIO IIPOTPAMMY

Ne N3MCHCHMA, JaTa BHCCCHUA U3MCHCHU S, Ne CTpaHUIlbl C UBMCHCHHUCM;

BbLJIO CTAJIO

OcHoBaHue:

HOIIHI/ICB JIMIia BHECIICTO NU3MCHCHUA

25




