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PaGouas nmporpamma yueOHOM TUCHUILTUHBI pa3pad0TaHa B COOTBETCTBUU C
TpeboBaHUsIMU (eAepabHOTO TOCYIapCTBEHHOIO 00pa30BaTeIbHOTO CTaHIapTa
(manee — ®I'OC) cpenuero odiero 00pa3oBaHus, YTBEPKICHHOTO IPUKA30M
Muno6pazoBanust Poccun ot 17.05.2012r. Ne 413.

PexoMeHganusiMu 1o OpraHu3anyy MoJyYeHUs! CPEeIHEro 00Iero
00pa30BaHus B MpeJieiax OCBOCHUS 00pa30BaTeIbHbIX MPOTrPaMM CPEIHETO
npoeccruoHaIbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIET0 00pa30oBaHMUs C
y4eToM TpeOoBaHUM efepalibHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHbIX
CTaHAApTOB U MOJIYyYaeMOM CHEUATbHOCTH WM TPO(ECCUU CPETHETO
npodeccuoHabHOr0 00pazoBanusd (MUcbMo JlenapramMeHTa rocy1apcTBEHHON
MOJINTUKH B cepe NoAroToBKU padounx kaapoB u AI10 MunoOpnayku Poccun ot
17.03.2015 Ne 06-259).

[IpuMepHoO# TporpaMMbl y4eOHOM TUCITUILIMHBI «Maremaruka: anreopa,
Hayaja MaTeMaTU4YeCKOro aHalln3a, TEOMETPHUs» I MPOPECCUOHATBHBIX
o0Opa3oBaTeNIbHbIX OpraHu3aIuii, peKoMeHj0BaHHOM DeiepanbHbIM
roCyJapCTBEHHBIM aBTOHOMHBIM yupexaeHneM «DeepanbHblii HHCTUTYT
pasButus oOpazoBanus» (nanee — PI'AY « DUPOy») B kauecTBe mpuUMEpHON
MIPOTPAMMBI JIJIs1 pea3aIlii OCHOBHOU MPOQeCCHOHANTBHON 00pa30BaTeIbHOM
nporpammbl CI1O Ha 6a3e 0CHOBHOTO 00111€T0 00pa30BaHUSI C TOTYyUYECHUEM
cpennero oodiero oopazoBanusi, mpoTokoda Ne 3 ot 21 utons 2015t
peructpanmoHubiii Homep pereH3un Ne 371 ot 23 urons 2015 . ®I'AY «DUPO».

OI'AY «DPUPO» IIporokon Ne 3 or 25 mas 2017 . Ob YTOYHEHHUU
Pexomenpanuii mo opraHu3alyuy MoTy4YeHUs: CpeiHero oouiero oopa3oBaHus B
npejenax 0CBOEHU 00pa30BaTeIbHBIX IPOrPAMM CPETHEr0 TPO(HECCHOHATIBHOTO
oOpa3zoBaHus Ha 0a3e OCHOBHOT'O 00I1IeT0 0Opa30BaHMS C yUeTOM TpeOOBaHUM
(benepanbHbIX TOCYIaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MOTydyaeMOn
npodeccuu Win CrenuaibHOCTH CPETHEro MPodecCHOHAIBHOTO 00pa30BaHUs
(mucemo [lemapramenTa rocyapCTBEHHOM MOJIUTUKY B c(hepe TOATOTOBKU
pabounx kanpoB u JJI1O Muno6puayku Poccuu ot 17.03.2015 Ne 06-259) u
[TpumepHBIX IpOrpaMmM 001Ie00Pa30BATEIBHBIX YICOHBIX TUCIUTUIAH IS
npodeccuoHaIBHBIX 00pa3oBaTelbHbIX opranu3amuii (2015 1)
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0OVY1.04 MATEMATHUKA
1.1. O0nacTh MpUMeHeHHUs] MPOTPaAMMBbI
PaGouass mporpamma yueOHOM TUCTTUTUIMHBI «MaTremMaTrukay SBISETCS

94acThIO TPOTPAMMBI TIOATOTOBKH CIEIIUATUCTOB CPEHETO 3BEHA T10
CHENUAIBHOCTSIM TEXHUYECKOTo Mpoduisi mpodheCcCUOHATBLHOTO 00pa30BaHUsI.
CocraBieHa Ha OCHOBE MPUMEPHOU MPOrpaMMbl 0011€00pa30BaATENHHOM
y4eOHOM nucuMIuiHbl « MaremaTuka: ajaredpa 1 Havajla MaTeMaTH4eCcKoro

aHaIu3a; TeoMeTpus» ISl Npo(heCCUOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3aLIHi.

1.2. Mecrto y4yeOHoi qucuniiuabl B crpykrype HHIICC3:

VYyeOHass aucuuiuinHa ««Martemarukay — ABiIeTcs MpOQUIbHONW y4eOHOU
JTUCIUTUTMHON, M3y4YaeTcs yriTyOJeHHO B COOTBETCTBHM C TEXHUYECKUM Tpoduiiem
npodeccuoHaIbHOrO 00pa30BaHus.

Yyebnass gucruiuimHa «Maremarukay SBIIACTCSI y4€OHBIM TPEAMETOM
oOsi3aTenbHOM TpenaMeTHON obnactTu «Marematuka u uHpopMmaTukay DPIOC
CpeIHero o0Iero 0opa3zoBaHus.

Peanuzanus conepxanus yueOHON AUCHMILTUHBI MIPenojaraetT coOmoaeHne
OPUHIIMIA CTPOrOM MPEEMCTBEHHOCTH [0 OTHOUIEHUIO K COJEPKaHHUIO Kypca
««Maremarukay» » Ha CTyIeHH OCHOBHOIO 00I1ero o0pa3oBaHus.

B T0o xe Bpems ydeOHas aucuMIuiMHa «MaTtemaTuka» oOagaer
CaMOCTOSATENbHOCTBIO U LIETbHOCTHIO.

PabGouas mporpamma y4eOHOW AMCIUIUTMHBI «MareMaTuka MMeEeT
MEXIPEIMETHYIO CBA3b C 00I€00pa30BaTeIbHBIMU YYCOHBIMUA JAUCITUTUIMHAMHU

«Mudpopmatkay, «Pu3nKa.

N3yuenne oOeoOpa3zoBaTeabHON y4eOHOM AUCHUILIMHBI «MareMaTukay
3aBepIIaeTcs MOABEACHUEM UTOTOB B (JOPME IK3aMEHA B paMKax MPOMEKYTOUHOM

arTeCTaly CTYACHTOB.

1.3. Illnanupyembie pe3yabTaTbl 0CBOCHUA YU4eOHON AU CHUIIIHHBI



OcBoenue comepkanus yuyeOHOW IuCHUILTMHBI «Maremaruka: anrebpa u
Hayaja MaTeMaTUYeCKOTro aHaJIN3a; TEOMETPUD» O00ECIEUUBACT IOCTUKEHUE
CTyACHTaMH CIEAYIOUINX Pe3yibTaToB:

* JIUYHOCHHDBIX:
- ¢OpMUPOBAHHOCThH MPEACTABICHUN O MAaTEMAaTUKE KAaK YHHBEPCAIHLHOM SI3bIKE

HayKH, CPEJICTBE MOJCIUPOBAHMS SIBIICHWA W TIPOIECCOB, HACIX W METOAaX
MaTeMaTHKH;

- MOHMMaHWE 3HAYUMOCTH MAaTEeMaTUKH JJISI HAyYHO-TEXHHUYECKOIro IIporpecca,
c(hOpMUPOBAHHOCTH OTHOIIEHUS K MaTeMaTUKE KaK K YacTH OOIleYeI0oBeUeCKOM
KyJbTYpPhl 4Y€pe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS MaTEMAaTUKH, DBOIOIUEH
MaTeMaTH4YeCKUX HJICH;

- pa3BUTHE JIOTUYECKOTO MBINUICHHS, TPOCTPAHCTBEHHOTO BOOOpaKeHMS,
ANTOPUTMHUYECKON KYIBTYypPbl, KpUTUYHOCTHA MBINLIICHUS HA YPOBHE, HEOOXOIUMOM
It Oyyied mpodeCCHOHABHOMN IeATEeIbHOCTH, IS TPOAOKCHHSI 00pa30BaHUs
1 caM000pa30BaHus;

- OBJAJICHUE MaTeMaTUYCCKUMHU 3HAHMSAMU M YMEHHMSIMHU, HEOOXOIMMBIMH B IIO-
BCEJTHEBHOM KU3HM, JJISI OCBOSHUSI CMEKHBIX €CTECTBEHHO-HAYUHBIX JUCIUTIINH U
JTUCITUTUTHH MPOo(eCCHOHATBLHOTO IUKJIA, IJIs TTOJyYeHHUs] 00pa30BaHUs B 00JIaCTSX,
HEe TpeOyoMMX yrayOIeHHONH MaTeMaTHYeCKON MTOATOTOBKH;

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCJIE caMOOOpa30BaHUIO, Ha
MPOTSHKEHUU BCEW JKU3HU; CO3HATEIIPHOE OTHOIICHHWE K HEMPEPHIBHOMY 00-
pPa30BaHUI0 KaK YCIOBHUIO YCICITHOW MpodeCCHOHATBLHON H  OOIIECTBEHHOM
NCATEILHOCTH,

- TOTOBHOCTh M CIIOCOOHOCTHh K CaMOCTOSITEJIbHOW TBOPYECKOW U OTBETCTBEHHOM
NeSATEeTbHOCTH;

- TOTOBHOCTh K KOJUICKTUBHOW paboOTe, COTPYAHHYECTBY CO CBEPCTHUKAMH B
o0pa3oBarebHOM,  OOIIECTBEHHO  MOJIE3HOM,  Y4eOHO-HCCIIEeI0BaTEIbCKOM,

HpOGKTHOﬁ " JPpYyrux BUJAax ACATCIIbHOCTH,



- OTHOIIEHUE K MPO(EeCCHOHATBLHON NEeATeTbHOCTH KaK BO3MOXKHOCTHU y4acTUS B
pPEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIIEHAIMOHAIbHBIX
npo0iem;

« MemanpeomMemmnplx:
- YMEHHE CaMOCTOSTEIBHO ONPEACIATh IEIN JIEATSIbHOCTH U COCTABIIAThH ILIAHBI
AESITENEHOCTH; CaMOCTOSITENTEHO OCYIIECTBIIATH, KOHTPOJIUPOBaTh U
KOPPEKTUPOBATh JIEATEIHHOCTh, HWCIOJIh30BaTh BCE BO3MOXKHBIE PECypChl IS
JOCTMDKCHUSI TIOCTABJICHHBIX IIEJICH W peanu3alud IJIaHOB JCATCIBHOCTH,
BBIOMPATH YCTCIIHBIE CTPATETHH B PA3IMYHBIX CUTYyAITUsX;
- YMEHUE MPOAYKTUBHO OOIIATHCS M B3aUMOJCHCTBOBATH B MPOIIECCE COBMECTHOM
NEATENBbHOCTH, YYHUTHIBaTh TMO3WIUHA JPYTHMX YYACTHHKOB JIEATEIHLHOCTH,
s dHEeKTUBHO pa3peniaTh KOH(IUKTHI,
- BJIQJICHUE HaBbIKAMU ITO3HABATEIILHOH, y4eOHO-HCCIICI0BATEILCKON U MMPOCKTHOM
JEATEIBHOCTH, HaBBIKAMHU pa3perieHuss mpooaeM; CIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHHUS MTPAKTHYECKUX 3a]1a4, TPUMEHEHHUIO
Pa3TUYHBIX METOOB ITO3HAHMS;
- TOTOBHOCTb M CIOCOOHOCTh K CaMOCTOATENbHON  WH(OPMAIIMOHHO-
MO3HABATEJILHON JCSITEIIBHOCTH, BKIIIOYAs YMEHUE OPUEHTUPOBATHCS B PA3TMYHBIX
UCTOYHUKAX WH(OpMaIMu, KPUTHYCCKH OIICHWBATH MW HWHTEPIPETUPOBATH

nHOOPMAIIHIIO, TTOTYyYaeMYI0 U3 Pa3IMYHbIX HCTOYHUKOB,;

- BJIAQJICHUE SA3BIKOBBIMH CPEIACTBAMHU: YMEHHUE SICHO, JIOTHYHO U TOYHO H3Jararb
CBOIO TOUKY 3PEHUS, UCIIOIb30BATh a/ICKBATHHIE SI3bIKOBBIE CPEACTBA;

- BJIaJICHUE HABBIKAMHU IMO3HABATEIHLHON PEeIIEKCUN KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUM Y MBICIUTEIIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUW, T'PAHUIL
CBOETO 3HAHWs W HE3HAHMs, HOBBIX ITO3HABATENIBHBIX 33Ja4 U CPEACTB Ui HX
JOCTHKECHUS,

- TEJICYCTPEMIICHHOCTh B TIOWCKAX W TMPUHSTHH PEIICHHUA, COOOPa3UTEIHHOCTh U
WHTYUIIMS, Pa3BUTOCTh TMPOCTPAHCTBEHHBIX TMPEACTABICHUN;, CHOCOOHOCTh

BOCIIPUHMMATh KPAacOTy U TAPMOHUIO MUPA;



* HNpPeOMemHbIX:
- c(opMUPOBAaHHOCTh TPEJACTABICHUH O MareMaThKe KaK 4YacTH MHPOBOM
KyJIbTYphl W MECT€ MaTeMaTHKd B COBPEMEHHOW IIMBWIM3AIMH, CIOCO0ax
OTIMCaHUS SBJICHUIN PeaIbHOTO MUPA HA MAaTEMaTHIECKOM SI3BIKE;
- ¢OpMHUPOBAHHOCTH MPECTABICHUH O MaTeMaTHYCCKHUX TMOHATUAX KaK BaKHEH-
ITUX MaTeMaTHYSCKUX MOJECIAX, IMO3BOJISIONIUX OIKMCHIBATh U HM3y4YaTh pPa3HBIC
IPOLIECCHl U SIBICHMSI; TOHUMAHUE BO3MOXHOCTH aKCMOMATUYECKOTO MOCTPOCHHUS
MaTeMaTHUYeCKUX TCOPHIA;
- BJIQJICHHE METOJ]aMU JI0KA3aTeIbCTB M aJTOPUTMOB PEIICHUS, YMEHHUE X TIPUMeE-
HSITh, IPOBOJIUTH JTIOKA3aTEIbHBIE PACCYKJICHHUS B XOJ€ PEIICHUS 3a]1a4;
-- BJIQJICHHE HaBBIKAMH HCIIOJIb30BAHUSI TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM IIPH
pEIICHNH 3a/1a4;
- BJIQJICHHEC CTAaHJAPTHBIMH TIPHEMaMHU  PEIICHUS  palHOHAJIbHBIX U
UPpAIMOHATBHBIX, TIOKA3aTENIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYCCKUX YPAaBHEHUHN
U HEPaBEHCTB, UX CHUCTEM; HCIIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpPaMM, B
TOM YHCJIC JUIS MOUCKA MyTH PEUICHUS W WUTFOCTPAIMKM PEIICHUS ypaBHCHUH |
HEPaBEHCTB;
- c(hOopMHUPOBAHHOCThH MPEJCTABICHUN 00 OCHOBHBIX MOHATHUSIX MAaTeMaTUYECKOTO
aHaNIM3a M X CBOMCTBAaX, BIAJCHUE YMEHHUEM XapaKTepHU30BaTh MOBEACHUE (PYyHK-
IIU{, WCIIOJNIb30BAaHUE TMOJYYCHHBIX 3HAHHWM JJI ONMCAHWS W aHajJu3a pPeallbHbBIX
3aBUCHUMOCTEH;
- BJIaJICHUE OCHOBHBIMH MOHATHUSIMH O TJIOCKUX M MPOCTPAHCTBEHHBIX TEOMETpHYIC-
CKUX (pUrypax, uX OCHOBHBIX CBOMCTBAxX; CPOPMUPOBAHHOCTh YMEHHMs pacrlo3Ha-
BaTh T€OMETPUYCCKUE (PUTYypHl HA YepTekax, MOJCISIX U B PEAIbHOM MHUPE; MPH-
MEHEHHE M3YUYEHHBIX CBOWCTB reoMeTpuueckux ¢Guryp u Gopmyn s perieHHs
reOMETPUYECKUX 3a]1a4 U 33J1a4 C TPAKTUYECKUM COJICPKAHUEM;
- ¢(pOpMUPOBAHHOCTH MPEACTABICHUN O TIPOIeccax W SBICHUSX, HMEIOIINX BEPO-
SATHOCTHBIN XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B pEaJbHOM MHpE,

OCHOBHBIX IIOHATHAX JJIEMEHTAPHOU TEOPUU BEPOATHOCTEW; YMEHUU HAXOAUTh U



OIICHMBATh BEPOSTHOCTH HACTYIUICHHUSI COOBITHI B MPOCTEHIIHMX MPAKTUYECKUX

CUTyalnusax U OCHOBHBIC XdpPAKTCPUCTUKH Cﬂy‘{aﬁHbIX BCJINYHH,

- BJIQJICHUC HAaBBbIKAMU HCIIOJIB30BaHHW I'OTOBBIX KOMIIBIOTCPHBIX IIPOrpaMMm IIpU

pEIICHUM 3a/1a4.

1.4. Kosim4ecTBO 4acoB HAa 0CBOCHHE MPOrpaMMbl y4eOHOM JTUCHUIIMHBI:
- 00s3aTeNIbHOM ayIMTOPHOM yueOHOI Harpy3ku oOydatoiierocs 227 4acos;

2. CTPYKTYPA U COIEPKAHUE YUEBHOW JUCIIUIJIMHBI

2.1. O0beM y4eOHOM IMCHUIIMHBI M BUBI Y4eOHOH padoThl

Bup yuyeOHoii padboThl Konuuecmeo
uacoe
O0Bem o0pa3oBaTe/IbHON HATPY3KH 227
TeopeTnueckoe oOyueHue 155
IIpakTHueckux 3aHATUN 72

KOHCYJ'IBTEIHI/II/I IO AMCHUIIIINHE

KOHCYJ'IBTEU_II/II/I I10 BBITOJIHCHUIO MHANBUYAJIBHOTO ITPOCKTA

IIpomesicymounas ammecmayus 6 gpopme dK3ameHa




« 2.2 Temarnueckuii IJIAH U coaepxkanue yueOHoi nucuumianabl OY/1.04
MATEMATHUKA

HaumeHoBaHuE pa3aenoB U TeM
Conepxanne yaeOHOTO MaTepHraa, 1aboparopHbie paOOTHI U MPAKTHUCCKUE 3aHITHS, CAMOCTOSTEIBHAS padoTa
00yJaronuxcsi, KypcoBas pabota (IPOCKT) (eciu npedycmompeHut)
XapaKkTepHucTHKa OCHOBHBIX BHJIOB JAEATECIBHOCTH CTYJCHTOB
( Ha ypoBHE y4EOHBIX ACHCTBHI)
O6Bem yacoB
VYpo- BeHb OCBOC-HUS

1
2
3
4
BBenenne
Conep:xanue yueGHOro MaTepuaJa
2
1

1
O3HaKOMJICHHUE C POJIBI0 MATEMATHKH B HAYKE, TEXHUKE, IKOHOMHKE, HH(POPMAIIMOHHBIX TEXHOIOTUAX U
MpaKkTHYeCcKol esiTenbHoCTH. O3HAKOMIICHUE C LSISIMU | 33/1auaMy M3YUeHHs] MAaTEeMaTHKH [IPU OCBOCHHUU
cneransHocTel CITO.
BeinosHeHre BXOIHOTO KOHTPOJIS.

Pasnea 1. Anreopa.

Tema 1.1.
Pa3Butne noHATHS 0 YHCJIE
CoaepsxaHue y4eOHOT0 MaTepuasa

10

Ilenble ¥ panOHANBHBIC YHCIIA.
Bemonraenne apudmeTnaecknx AeHCTBUI Hall YUCIaMu, COYETast yCTHBIEC M MICEMEHHBIE TpHeMbl. Haxoxxnenue
OmMOOK B IPeoOPa30BaHUIX U BIYUCICHHSX.

[\

JlelicTBUTENbHBIC UKCTIA.



Ipubnuoicennvie goluuUCcIeHUSL.
Haxosxnenne npuOImKeHHBIX 3HAYCHUH BEIWYMH W MOTPEIIHOCTEN BBIYMCICHUH (a0COMIOTHON W OTHOCHUTEIHHON);
CpaBHEHHE YHCIIOBBIX BhIpakeHHH. HaxoxkaeHue ommoOoK B MpeoOpa30oBaHMsIX U BHIYUCICHUSIX.

2

4
Komnnexcnuvie uucna. /leticmeust Ha0 KOMNIEKCHLIMU YUCTAMU.
Bemmonaenne apudmeTnaecknx AeHCTBUI Hall YUCIaMu, COYETast yCTHBIE ¥ MICEMEHHBIE TpHeMbl. Haxoxxnenue

OIMOOK B Hp€06pa30BaHI/I${X 1 BBIYHUCJIICHUAX.
2

HpaKTl/l‘leCKl/le 3aHATHA:

[paktudeckas paboraNel Apupmermdaeckue AESHCTBHS HAJ YNCIAMHU, HAXOXKACHHE NPUOIIKCHHBIX 3HAYCHHUN
BEJIMYMH U TOTPEITHOCTEH BRIYUCICHUH (aOCOIIOTHON M OTHOCHTENBHOW), CPABHEHNE YUCIIOBBIX BBIPAKESHHH.

BeimonHenne apupMeTHYeCKUX NEHCTBHN Haj 4uciaamu. HaxoxJeHue NPHONMKCHHBIX 3HAUCHWHA BEIUYHUH U
MOTPENIHOCTEH BEIYUCICHHN (a0COTIOTHOW U OTHOCUTEIBHOM ); CPABHEHUE YHCIOBBIX BBIPAKCHHUH.
Haxoxzaenue ommobok B mpeoOpa3oBaHUsIX U BHIYUCICHUSX.

2
3

KonTposabHbie padoThl

Tema 1.2
KopHu, cTenenu u Jiorapugmbl
Conep:xkaHue y4eOHOT0 MaTepuaja

28

1
KopHu HarypanbHOM cTeneHu U3 Yyucia U ux cBoiicrBa. KopeHb n-il cTeneHu.
O3HaKOMIICHHE C TIOHATUEM KOPHS N-il CTENEeHH, CBOWCTBAMU PaaUKajIoB U MPaBUJIaMU CPaBHEHUS KOPHEH.
dopMynupoBaHUE ONPEEICHUs KOPHS U CBOMCTB KOpHEW. BrluncieHue u cpaBHeHHE KOPHEH, BHINOIHEHUE

MIPUKUIKN 3Ha9eHNs KopHs. HaxoxkneHne ommook B MpeoOpa3oBaHMAX U BEIYUCICHUSIX.
2

2

2
CreneHy ¢ pallMOHAJIBLHBIMH ITOKa3aTeNIsIMHU, UX CBOMCTBA.
DopMyIMpOBaHUE CBOMCTB CTENEHeN. Boruncienue crenerei ¢ paluoHalbHbIM [10Ka3aTelIeM, BBIIIOJIHEHUE
IIPUKHIKU 3HAYCHUs CTENIEHH, CPaBHEHHE cTeneHel. HaxoxkeHne 3HaueHnil CTENEeHH, UCTIONb3Ys IPU
HEOOXOAMMOCTH HHCTPYMEHTAJIBHBIE CPEACTBA. 3aMCHIBAHUE KOPHS N-H CTENEHU B BUAE CTETICHH C IPOOHBIM

I10Ka3arcJICM U HaO60pOT. HaXO)KHCHI/IG OIIMOOK B HpeO6paBOBaHI/IHX " BBIYMCJIICHUAX.
2
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3
Crenenu ¢ HeﬁCTBHTeHLHHMH TIOKa3aTCIsIMU, UX ceoticmaad.
O3HaKOMIICHHE C MIOHIATHEM CTEIICHH C JIEUCTBUTEIHHBIM ITOKa3aTeIIEM.
HaXO)K,HCHI/IC 3HAYCHUU CTCIICHU, UCTIOJIb3Ys IPpU HeO6XOZlI/IMOCTI/I HWHCTPYMCHTAJIbHBIC CPE/ICTBA. HaXO)KZ[eHI/IG
OIIMOOK B Hp606p330BaHI/I$[X 1 BBIYHUCJIICHUAX.

4
[IpeobpazoBanme MppannOHAIBHBIX BRIPAKCHUN. Pemenne nppanioHanbHBIX YPaBHEHHH.
Brimonaenne nmpeodpa3oBaHmii BEIpaXKEHHH, COAEPIKAIIAX paanuKaibl. BeIonHeHe pacueToB mo GopMmynam,
coziepKalIiM paJuKallbl, OCYIIECTBIISISI HE0OXOANMBIE MOACTAHOBKH U NpeoOpazoBanus. OmnpeneneHue
PaBHOCHWJIBHOCTH BBIpa)KeHHUH ¢ pajuKanamu. Pemenne nppannoHansHbIX ypaBHeHnH. Haxoxaenne ommook B

peoOpa30BaHMsIX M BEIYUCIICHUSIX.
2

5
ITpeobpa3oBanne pannoOHAIBHBIX, CTETICHHBIX, IOKa3aTeIbHbBIX BRIpaKCHNH. PellieHne moKa3aTeIbHbIX ypaBHEHHH.
BeimosnHenne npeodpa3oBaHuii BEIpaXEeHHH, IPUMEHEHHE (OPMYII, CBI3aHHBIX CO CBOHCTBAMHU CTEIICHEH
[TpeoOpa3oBanue YMCIOBBIX U OYKBEHHBIX BBIPAXKEHHH, COJEPKAINX CTEIIEHH, IIPUMEHSISI CBOIcTBa. Pemenne

TI0Ka3aTcCJIbHBIX ypaBHeHHﬁ. Haxoxnaenue OIIHOOK B npeo6pa3OBaHI/mx " BBIYHCJICHUSX.
3

6
Jlorapudm gncna. OcHOBHOE OTapH(PMUIECKOE TOKIECTBO.
O3HakoMIIeHHE C OHSATHEM Jorapudma, cBocTBaMu jJorapudma. Beraucnenne norapudpma uncna. Haxoxxaenne

oIM0OK B Npeo0pa30BaHUAX U BIYMCICHHUAX.
2

JlecaTHdHBIC U HaTypalbHbIE JTOTapU(PMEI

8
JetictBus ¢ norapudmamu. Ilepexon Kk HOBOMY OCHOBaHHIO.

[IpeoOpazoBaHue JOrapuPMUICCKUX BHIPAKCHHA.

Pemenne norapupMuyeckux ypaBHEHHH.

BbinosHeHue npeo0pa3oBaHuii BbIpaskeHUid, conep:kammx Jorapugmel. Onpenenenue 06JacTu J0MyCTHMbBIX
3Ha4YeHUii JjorapugmMmuyeckoro Boipaxkenus. Pemenne norapupmuyeckux ypasuennii. Haxoxaenue ommook

B NPeo0pa30BaHUAX U BBIYUCICHHAX.
3

10
HpI/I6J'II/I)KeHHI)Ie BBIYUCJICHUSA U PCUICHUA MMPUKJIAJHBIX 3a4a4.
O3HakoMJIeHHE C NpUMEHCHUEM KOpHeﬁ M cTeneHel IPHA BbIMUCJICHUH CPEAHUX, ACJTCHUA OTPE3KA B
«30J10TOM CCUYCHHUMN.

IIpakTnyeckne 3aHATHS:
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[Ipaxtuyeckas paboraNe2 BrimonHenue npeoOpa3oBaHMUN BRIpaKEHHUN, COIEPKAIIUX CTETIEHH U KOPHH.

[MpakTryeckas paboraNe3 Pemienne nppanoHaIbHBIX ypaBHEHHH.

[MpakTuyeckas paboraNe4 Penienue nokasaresibHbIX YpaBHEHUH.

Ipaktuyeckas padboraNe5 HaxoxkaeHue 3HaueHH joraprdma mo npou3BoIbHOMY OCHOBaHHMIO. [lepexon oT omHOro
OCHOBaHMSA K JApyromy. Berumcienne u cpaBHeHme iorapudmos. JlorapupMupoBaHue W TOTEHIWPOBAHHUE
BBIPAKEHU.

[MpakTryeckas pabora Ne6 Pemenne norapuMuuecKkix ypaBHEHHH.

BrinonHenne npeoOpa3oBaHWil BBIpOKEHWH, COIEpXAIIMX paguKaibl. BrlmomHeHue pacueToB 1o Gopmyam,
COIEPKAIIUM  paJuKaNbl, OCYIIECTBISAS HEOOXOMUMBIE TMOACTAHOBKM M TpeoOpaszoBaHusa. OmpexneneHue

PaBHOCWJIBHOCTH BBIpaXXEHUM ¢ panukanamu. HaxoxneHue 3HaueHUil cTeneHel ¢ pallMOHaJIbHbIMU MOKAa3aTeIsIMU.
CpaBreHnue creneHeil. BermonHaenne mpeoOpa3oBaHus BEIpaXXKEHUH, COAEPIKAIIAX CTETICHH.

Pemenne nppannoHalbHbIX YpaBHEHUH.

Pemenue nokasaresbHbIX YpaBHEHUH.

Brimonaenne nmpeodpa3oBaHmii BEIpAXKEHHUH, copepkamux Jorapudmel. OnpeneneHne o0IacTu JOMYCTHMBIX
3HaYEHHMH JTorapuGMHIECKOrO BEIPAXKESHHSI.

Pemenne norapupMudeckux ypaBHEHHH.

10

KonTposabhbie padoThl

Tema 1.3.
OCHOBBI TPUTOHOMETPUH

Coaepixanue y4eGHOro MaTepuasa

30

Panuannas Mepa yria. BpamarensHoe IBIKEHHE.
W3yueHne paguaHHOTO METOa U3MEPEHUS YITIOB BPAIIEHUS U UX CBSA3U C IpagycHOi Mepoil. M300pakeHue yrios
BpAIIEHHSI HA OKPYKHOCTH, COOTHECEHHE BEITMUMHBI YITIa C €r0 PACIOIOKEHHEM.

1

2
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2
CuHyc, KOCHHYC, TAHT€HC U KOTAaHT€HC YHCIA.
®dopMyaHpOBaHUE ONPENETICHNI TPUTOHOMETPHUECKUX (PYHKITHI AT YITIOB IIOBOPOTA M OCTPHIX YIIOB

IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA M OOBSCHEHHUE MX B3aUMOCBS3H
2

OCHOBHBIE TPUTOHOMETPHUYECKUE TOXKIECTBA.
[IpuMeHeHNE OCHOBHBIX TPUTOHOMETPHUECKUX TOXKAECTB IS BEIYUCICHHS 3HAaUCHUH TPUTOHOMETPHUECKHUX
¢byHKIMI 10 ogHOW M3 HMX. Haxoknenue ommOoK B MpeoOpa30BaHUAX U BHIYMCICHUSX.

2

4
®opmysbl IpUBEIEHHUS.
O3HaKOMJIEHHE CO CBOMCTBAMH CHMMETPHH TOUYEK Ha SAMHUYHON OKPY)KHOCTH U NIPUMEHEHHE UX I BBIBOJA

¢dbopmyn npuseneHust. Haxoxaenue onmbok B mpeoOpa3oBaHUsIX U BHIYHUCICHUSIX.
2

DOpMYITBI CITOKEHHUSI.
N3yueHne 0CHOBHBIX (DOPMYIT TPUTOHOMETPHH: (DOPMYITBI CIIOKEHHSI U TIPUMECHEHUE IIPH BEIYUCIICHUH 3HAUCHHUS
TPUTOHOMETPHUYECKOTO BBIPKEHUS U yIpoleHust ero. Haxoxaenne ommOok B mpeoOpa3oBaHUSIX U BRIYUCICHHUSX.

2

6
®opmynsl yaBoeHUs. Popmyibl HOLOBUHHOZ0 Yeda.
W3ydenune oCHOBHBIX (hOPMYIT TPUTOHOMETPHHU: (OPMYITBI YABOCHHUS M IPUMEHEHHUE ITPU BHIYNCIICHUU 3HAUCHUS

TPUTOHOMETPUYCCKOI'O BBIPAKCHUS U YIIPOLICHHUA €TO. Haxoxczle}me omrbOoK B HpeO6pa3OBaHI/I${X 1 BBIYHCJICHUSX.
2

7
[TpeoOpa3oBanusl CyMMBI TPUTOHOMETPUYECKUX (DYHKIMIT B IPON3BEICHUE M IPOU3BEICHUS B CyMMY. Boipaicenue
MPUSOHOMEMPULECKUX PYHKYUIL Yepe3 MAHSEHC NONOGUHHO20 apeyMeHmd.
W3y4enune ocHOBHBIX (hOPMYIT TPUTOHOMETPHH: IPEOOPa30BaHUSI CyMMBI TPUTOHOMETPHUECKUX (PYHKIUH B
IIPOU3BEICHUE U IIPOU3BECHUS B CyMMY U IPUMEHEHHE IIPU BBIYMCICHUN 3HAYEHUS TPUTOHOMETPUUECKOTO
BBIpKEHUS U yIpoIIeHus ero. Haxoxxaenue ommoOok B IpeoOpa3oBaHUAX U BEIYUCICHUSX.

1

8
[TpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAKEHHH.
Brimonnenue npeoOpa3oBaHUi TPUTOHOMETPUUYECKUX BBIPAKEHUH, IPUMEHEHHE MIPU BBIYMCICHUN 3HAUCHUS

TPUTOHOMETPUYCCKOI'O BBIPAKCHUA U YIIPOLICHUS €TO. Haxoxcz:eﬂne OIIII/I60K B npeo6pa3OBaHI/mx U BBIYUCIICHUAX.
4

9
ApKCUHYC, apKKOCHHYC, apKTaHT€HC YHCIIa.
O3HaKOMIIEHHE C MOHATHEM OOPaTHBIX TPUTOHOMETPHUYECKHUX (DYHKITHA.
H3yuenue onpeneneHuit apkCHHyca, apKKOCUHYCa, apKTaHTeHCa YUCia, (OpMYIUPOBaHUE UX, H300pakeHUe Ha
€IMHUYHON OKPY>KHOCTH, IPUMEHEHHE TIPH pPelIeHnH ypaBHeHnH. HaxoxkieHune ommboK B peoOpa3oBaHusIX U
BBIUHCIICHHSIX.

2

10
[pocreiimme TpUroHOMETPUYECKUE yPaBHEHHUS.
Pemenne mmo ¢opMynam ¥ TPUrOHOMETPUYECKOMY KPYT'Y MPOCTEHIINX TPUTOHOMETPUYECKNX YPaBHEHUH.
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[IpumMeHeHNE OOIIMX METOIOB PEIICHHsI YpaBHEHUH (TIPHBEACHNE K JINHEHHOMY, KBaJpaTHOMY, METOJ Pa3JI0KEHUS
Ha MHOXKUTEJIH, 3aMEeHbI IEPEMEHHOI ) IPH PELIEHUH TPUTOHOMETPUYECKUX ypaBHeHHi. Haxoxxaenue onmbok B

IpeoOpa30BaHMAX U BEIYMCICHUSIX.
6

12
Ilpocmeiiwiue mpueonomempuyeckue HepaseHcmsa.
YMeHue oTMeuars Ha Kpyre peieHns MIpoCTEHIINX TPUTOHOMETPUIECKUX HEPABEHCTB.

2

IpakTHyeckue 3aHATHA:
[MpakTryeckas pabora Ne7 BrlimonHeHne TOXIECTBEHHBIX IPE0OPa30BaHUil B TPHTOHOMETPUIECKNX BBIPAKECHHSAX.

pakTrdeckast padota Ne8 PertieHre mpoCTEHIINX TPUTOHOMETPUYECKUX YPABHCHHA.

Brimonnenne npeoOpa3oBaHUil TPUTOHOMETPUUYECKUX BRIPAKECHUH, IPUMEHEHHE [IPY BBIYUCICHUN 3HAYCHUS
TPUTOHOMETPUYIECKOTO BBIPAKEHHSI U YIPOILEHHS €T0.

Pemienue npocTelimx TPUroHOMETPUYECKUX YPABHEHHMI.

KonTposbHbie padoThl

Tema 1.4.
DyHKIMH, UX CBOIiCTBA U TPaQUKHU.

Conepsxanne y4e0HOro MaTepuasa

20

1
Oynknn. O61acTs onpeAeseHns, MHOXECTBO 3HaYCHNUH; rpaduk GyHKINH, TOCTpOeHUE TpaduKoB QYHKITHI,
3aJ]aHHBIX Pa3IMYHBIMH CIIOCOOaMHU.
O3HaKOMIICHHE C TIOHATHEM TIEPEMEHHOW, TIPUMEPaMH 3aBHCUMOCTEH Mex 1y rmepeMeHHbpIME. O3HAKOMIICHHE C
MOHSITHEM rpaduKa, onpe/eeHue MPUHAIIS)KHOCTH TOUKH rpaduky ¢ynkiun. Onpenenenue no Gpopmysie
MIPOCTEHIICH 3aBUCUMOCTH, BHIa ee rpaduka. BeipaxkeHue 1o ¢popmyse oHON IEepEeMEHHON Yepe3 ApyTue.
O3HakoMIICHHE ¢ orpeneacHreM GyHKIUH, GopMymupoBanue ero. HaxoxaeHne 00aacTi onpeaeacHus U 001acTu
3HAYCHUH QyHKIHH.
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2
CBoiicTBa (D)YyHKIUU: YETHOCTD, HEYETHOCTb.
O3HaKoMIIEHHE C TpUMepaMi (pyHKIIMOHATIBHBIX 3aBUCHMOCTEH B PEANBHBIX IPOIECCAX U3 CMEXKHBIX JUCIUILINH.
O3HaKOMIIEHHE C OKa3aTeIbHBIMH PACCYKICHISMH HEKOTOPHIX CBOMCTB JTHMHEHHON M KBaAPAaTHIHON (DYHKITHH,
IIPOBECHIE UCCIIEAOBAHMS TMHEHHON, KyCOUHO-JIMHEIHOM, TpOOHO-IMHEHHOM 1 KBaApaTHIHON (QyHKIUH,
nocrpoenue ux rpadukos. [Toctpoenue n urenue rpadukoB Gpynkuunii. Mccnenosanue GyHKINN.
CocrapieHue BUAOB (YHKIUH 110 JaHHOMY YCIOBHIO, PEIICHUE 3a1a4 Ha SKCTpeMyM. O3HaKOMIIEHUE C IOHATUEM
CJIOXKHOM (DYHKIIHH.

3
CBolicTBa (byHKIII/II/IZ MOHOTOHHOCTbB, IPOMCIKYTKU BO3PACTAHUS U y6BIBaHI/I$I. OFpaHI/I‘leHHOCTB, NEPUOANIHOCTD.

4
HawnGosnp1ree 1 HanMeHbIIee 3HAYCHUS, TOUKH dKcTpemyMa. | padudeckas nHTEppeTanys.

7
[Ipumeps! QyHKIMOHATBHBIX 3aBUCUMOCTEHN B PEabHBIX MPOLIECCax U SIBJICHUSX.

8
Apudmerndeckue oneparnun Hag GyHKImsaMu. CioxHas QyHKIUsS (KoMIo3unst). [lousmue o HenpepbigHoCmu

dynryuu.

9
O6parnbie dyHkunu. Oonacme onpedenenus u 001acmy 3uavenuti 0opamuoi Qyuxyuu. I pagux obpamnoii
dynryuu.
Uzyuenue nonsamusi oopamuou Gyrkyuu, ONIPENCICHUE BUA U HOCMPOeHUe epadura obpamuot yHKyuu,

Haxodcoenue ee obnacmu onpedererus u 001acmu 3HaYeHu.
1

10
IMokazarenpHble QyHKIMA: OnpenesieHns PyHKIUI, UX CBOWCTBA U I'pa(UKH.
Beruncienue 3HadeHuid GyHKIMH 110 3HAYEHUIO aprymenTa. Onpe/eseHue MoJI0KeHUs TOYKH Ha Tpaduke 1o ee
KOOpIMHATaM 1 Ha00O0pOT.
Hcnonb3oBanue cBOWCTB (DYHKIMIA JIJIsl CPAaBHEHUsI 3HAYCHUH CTETIeHel U ToraprugMoB.
[MocTpoenue rpaKOB CTENEHHBIX, IOKA3aTEIbHBIX U JIOTAPUOMUUECKUX QYHKIIUH.
1

11
Jlorapupmudeckne GyHkIMH: onpeneneHus GyHKINH, UX CBOMCTBA U rpaHKH.

12
CrernieHHble (DYHKIWU: ONpeeaeHus] (PyHKIMH, HX CBOHCTBA U TPaUKH.
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13
Tpuronomerprdeckre GyHKINU: OnpeaeracHns GYHKIIA, UX CBOHCTBA U Tpa(uKH.
Obpamuvle mpucoHomempuyeckue QYHKYuu.
O3HakOMJIEHHE C TIOHSATHEM HEINPEPbIBHOW IepHoAnYecKol (QYHKINH, (OPMYIHMPOBAHHE CBOWCTB CHHYca H
KOCHHYCa, TIOCTPOEHHE UX IPaHKOB.
O3HakoMJIEHHE C TOHSATHEM pa3pbIBHOM meproxuueckoil (yHKIMH, (HOpMYIHpOBaHHWE CBOWCTB TaHTeHCa U
KOTaHIeHca, TOCTpOoeHHE uX rpadukoB. O3HAKOMIICHHE C MTOHATHEM CIIOKHOU (QYHKITUH

2

14
IIpeobpazoBanus rpadukos. [lapamienbHbI IEpeHOC, CAMMETPHS OTHOCUTEIILHO OCEH KOOPAMHAT U CHMMETPUS
OTHOCHTENIBHO Hauajla KOOPAUHAT, CAMMETPUS OTHOCUTEIBHO MPSAMOHN y = X, PaCTSHKEHUE U CXKATHE BIOJb OCer
KOOPIMHAT.
l'apmonnyeckue koneGanus. IlpukiaaHsie 3amauu.
Brmonaenne npeodpasoBanmii rpadrka GyHKINH.
O3HakOMJICHHE C TTOHATHEM TapMOHUYECKHUX KOJIeOaHWI W MpUMEpaMH TapMOHHYECKUX KOJIEOaHWU IS ONMCAHUS
TIPOLIECCOB B (pr3MKe M IPYrux o0nacTsx 3HaHUS.

IIpakTHyeckne 3aHATHS:
Ipakrirgeckas padora Ne 9 Hccenoanrie GpyHKIM 10 €€ TpaduKy.

IMpaxrieckast padora Ne 10 IlocTpoenune m yreHHe TrpadUKOB CTENEHHBIX, MOKAa3aTeNbHBIX W JIOTapUPMUIECKUX
GyHKIHI.

[Mpaxmueckast pabora  Ne 11 IlocrtpoeHne u 4ureHHe rpadUKOB TPUTOHOMETPHYECKHX (QYHKIMHA C HOMOLIBIO
TeOMETPUYECKHX MpeoOpa3oBaHuil.

[octpoenne u ureHune rpadpukoB GpyHKIM. ViccnenoBanne QyHKIHIH.

[TocTpoenue n yTeHue rpaUKOB CTENEHHBIX, TOKA3aTENbHBIX U JIOTapU(PMUUECKUX (QYHKIIUH.

[MocTpoenue n ytenue rpauKOB TPUTOHOMETPUUECKUX (QYHKIMH C IIOMOIIBIO FTEOMETPUYECKUX PeoOpa3oBaHuii.

6

KonrtposibHble pagoTsl

Paznen 2. l'eomerpus

Tema 2.1.
IIpsiMble U IJIOCKOCTH B POCTPAHCTBE

Conep:xanue yue0HOro MaTepuaia

14
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1
B3anmHOE pacnonokeHue AByX MPSIMBIX B IIPOCTPAHCTBE.
@opMyaupOBKa U IPUBEACHHE JOKAa3aTeIbCTB, IPU3HAKOB B3aMMHOTO PACIIOIOKEHNUS MPSIMBIX B IPOCTPAHCTBE.
Pacno3HaBaHue Ha uepTekax U MOAENAX Pa3IMYHBIX CIy4aeB B3aUMHOIO PACIONIOKEHNUS IPSAMBIX B IPOCTPAHCTBE,
apryMEeHTHPOBAaHUE CBOUX CYKAEHHH. [I[puMeHeHe NpU3HAKOB U CBONCTB PACIIONIOKEHHS PSIMBIX IPH PEILICHUH

3aaad. AprMeHTPIpOBaHI/Ie CBOHX Cy)KI[eHI/Iﬁ 0 B3aUMHOM pacCnoIOKECHUU NPOCTPAHCTBEHHBIX (bl/ll"yp.
2

2

[NapannensHOCTE IPSIMON U MIOCKOCTH.
Pacnio3HaBaHMe Ha uepTekax U MOJENAX Pa3IMUYHBIX CIIy4aeB B3aUMHOIO PACIIONOKEHUS MPSIMBIX U TNIOCKOCTEH,
apryMeHTHPOBaHHE CBOUX CyxAeHuil. opMyInpoBaHUe ONpeAEICHUN, TPU3HAKOB U CBONCTB MapauIeIbHbIX
IpSIMBIX U IUIOCKOocTel. [IpuMeHeHne npu3HaKkoB ¥ CBOMCTB PaCIONOKEHUS MPAMBIX U INIOCKOCTEH NMpU peleHun
3aj1a4. ApryMEHTHPOBaHNE CBOUX CY)KJCHUI O B3aUMHOM PacCIOJIOKEHUH MTPOCTPAHCTBEHHBIX (QUTYD.
2

2

[TapanenbHOCTh MIIOCKOCTEH.
Pacnio3HaBaHMe Ha uepTekax U MOJENAX Pa3IMYHBIX CIy4aeB B3aUMHOTO PACIONIOKEHUS MII0CKOCTEH,
apryMeHTHPOBaHHE CBOUX CyxAeHuil. PopMyarpoBaHUe ONpeAeTIeHUN, TPU3HAKOB U CBOMCTB MapauIeIbHbIX
wiockoctei. M3o00pakeHne Ha pUCYHKaxX M KOHCTPYHPOBAaHHE Ha MOJIEIISX MapaJUIeNbHBIX INIOCKOCTEH H
000CHOBaHKE TOCTPOSHHSI.
IIpumeHeHre TPU3HAKOB U CBOICTB paCHONOKEHUS IFIOCKOCTEN IPU PELIEHUH 3aAa4. APryMEHTHPOBAHUE CBOMX
CYKIEHUH 0 B3aMMHOM PacIIOJIOKEHNH MTPOCTPAHCTBEHHBIX (QUTYD.

2

[lepneHAUKyIApHOCTD MPSIMOM U INIOCKOCTH.
DopMynHUpOBKa U MPUBEJECHHE NOKA3aTE€NbCTB NPU3HAKOB B3aUMHOIO PACIIOJIOKEHHUS TPSMBIX U TUNIOCKOCTEH.
Pacnio3HaBaHMe Ha yepTekKax U MOJENAX Pa3IMYHBIX CIIy4aeB B3AUMHOIO PACIIONOKEHUS NPSMBIX U TNIOCKOCTEH,
apryMeHTHPOBAaHHE CBOUX CYXAeHUI. POpMyIHpOBaHUE ONPEAEICHUN, IPU3HAKOB U CBOMCTB MEPNEHANKYIPHBIX
IpsSIMBIX U IUIOCKOCTeH. [IpuMeHeHne Npu3HaKkoB ¥ CBOUCTB PACIIONIOKEHHS MPAMBIX M INIOCKOCTEH MPH pEeLIeHUN
3a1a4.
N3o00paxeHne Ha pUCYHKaX M KOHCTPYHPOBAaHHE Ha MOJENSX MPSMBIX, IUIOCKOCTEH ¥ 000CHOBaHHE IIOCTPOCHHSI.

ApryMEeHTHpOBaHHE CBOUX CY)KACHHH O B3AaMMHOM PaCIOJIOKESHUH MPOCTPAHCTBEHHBIX (uUryp.
1

4

IeprienauKyssip 1 HaKJIOHHAsL.

@dopMynHpOBKa M MPUBEACHUE [OKA3aTENLCTB IMPU3HAKOB B3aMMHOIO PACIOJIOKEHUS MPSAMBIX U IIOCKOCTEHl.
Pacnio3HaBaHMe Ha uepTekax M MOJAENAX PA3JIMYHBIX CIy4aeB B3aMMHOIO PACIONIOKEHUS MPSIMBIX U MIOCKOCTEH,
apryMEHTHPOBAHMUE CBOUX CyXAcHUU. [IpuMeHEHNe NPU3HAKOB U CBOWCTB PACHOJIOKEHMS NPSMBIX U IIIOCKOCTEH
NP pelleHny 3a/1a4. M300paxeHne Ha pUCYHKaX U KOHCTPYHPOBAHUE Ha MOJEISIX MEPHEeHUKY/ISIPOB U HAKJIOHHBIX
K TockocTH. ONMUCHIBAHNE PACCTOSHHUSA OT TOYKHM JIO THIOCKOCTH, OT MPSAMOI 70 MIOCKOCTH, MEXIY IIOCKOCTSAMH,
MEXKAY CKPEIIUBAIOMINMUCS MPAMBIMH, MEXIY MPOU3BOIBHBIMU (UTypaMHu B MpOCTpaHCcTBe. DOpMyIHpoBaHUE U
JIOKa3bIBAaHHE OCHOBHBIX TEOPEM O PACCTOSHHAX (TEOPEM CYyIIeCTBOBAHMS, CBOMCTBA). 300paxkeHne Ha yepTexax n
MOJIEISAX PACCTOSIHUS U 0OOCHOBaHWE CBOMX CyXAeHHH. OnpeneneHne 1 BHIYNCICHNE PACCTOSHUN B IIPOCTPAHCTBE.
[Mpumenenne ¢GopMyn W TeopeM IUITAHUMETPUM JUIs pelleHus 3anad. [IpumeHeHne Teopuu it 00OCHOBaHUS
MIOCTPOEHUH U BBIUMCICHUH.

HepHeHHI/IKyJ'IHpHOCTL ABYX IUIOCKOCTEH.
CDOpMyJ'II/IpOBKa 1 MPUBCJACHUC NOKA3ATCIBCTB MPU3HAKOB B3aMMHOI'O PACIIOJIOKCHUA IIockocTeil. Pacrio3HaBanme
Ha YCPTCIKaX U MOJACIIAX PA3JINYHBIX CJIYYa€B B3aUMHOI'O PACIIOJIOKCHUSA HHOCKOCTeﬁ, APTYMCHTHUPOBAHUE CBOUX
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cyxkaeHuid. QopMyIUpOBaHUE ONPEACIECHUN, IPU3HAKOB U CBOMCTB MEPIEHANKYIAPHBIX IUIOCKOCTEN. [IpuMeHeHne
MPU3HAKOB U CBOWCTB PACIHOJIOKEHHsI TUIOCKOCTEH MpH perieHny 3a1a4. [Ipumenenne teopuu Jyist 000CHOBaHUS
IIOCTPOEHUH U BBIYMCICHUH. APr'yMEHTUPOBAaHUE CBOUX CY)KJIEHHUI O B3aMMHOM PACIIOIOXKEHUH
MIPOCTPAaHCTBEHHBIX (QUTYD.

2

6

Yros Mexny npsAMOi U IJIOCKOCTBIO.
dopMynupoBaHuE ONpPEEICHUIN, TPU3HAKOB U CBOMCTB MapaslyIesIbHbIX U NEPIEHANKYISPHBIX MIIOCKOCTEH,
JIByTPAHHBIX U JIMHEWHBIX YIJIOB.
BrlnosHEHNE TOCTPOEHHUS YIIIOB MEXY MPSAMBIMH, IPSIMOU U TNIOCKOCTBIO, MEXKAY IUVIOCKOCTSIMU T10 OIUCAHUIO U
pacro3HaBaHHE MX Ha Mofelsax. M300pakeHue Ha pUCYHKaX U KOHCTPYHPOBAHUE Ha MOACTISX YITIOB MEKIY
MIPSIMOM U TUTOCKOCTBIO  000CHOBaHUE OCTpoeHH. [I[puMeHeHne Teopun it 000CHOBAHUS IOCTPOCHHUH U
BBIUUCIICHUI. APTYMCHTHPOBAHHUE CBOUX CYXJICHUIA O B3aMMHOM PACIONIOKEHUH POCTPAHCTBEHHBIX (DUTYD.

JByrpaHHblil yros. Yroj MeX1y MJI0CKOCTIMHU.

7
T'eomerpuueckue npeodpa3oBaHms HPOCTPAHCTBA: MApaUICIBHBIN HEPEHOC, CHMMETPHUSI OTHOCHTENBHO IJIOCKOCTH.

O3HaKOMJIEHHE C TOHATHEM I1apajlIeIbHOTO HMPOEKTHPOBAHMS M €ro CBOHCTBaMH. Dopmynuposanue meopemuvl O
NI0WA0U OPMOLOHANLHOU NPOEKYUU MHO20Y20NbHUKA.
ApryMEHTHPOBaHHE CBOUX CY)KICHHH O B3aMHOM PacIOiI0KEHUH MIPOCTPAHCTBEHHBIX GUTYp

[NapannensHOE IpoekTHpOBaHUE. [11014a0b opmocoHanvbHol npoexyuu. VI300paxkeHune mpoCTPaHCTBEHHBIX (GUTYD.

IIpakTHyeckune 3aHATHUS:
IpakTirgeckas pabota Ne 12 Pemenue 3agad Ha HaX0XKJICHUE PACCTOSIHUM B IIPOCTPAHCTBE.

[paktudeckas padora Nel3 Perrenvie 3a1a4 Ha HAXOXKICHUE YIVIOB B IPOCTPAHCTRE.

[IpumMeHeHNE IPU3HAKOB M CBOMCTB PACHOIOKEHHS MIPSIMBIX M IIOCKOCTEH MpH pemeHny 3axad. M3o0paxenue Ha
PHUCYHKax ¥ KOHCTPYHPOBAaHUE Ha MOJEIX MEPICHINKYIAPOB M HAKJIOHHBIX K INIOCKOCTH, MIPSIMBIX, TapauIeIbHbBIX
IUTOCKOCTEH, YITIOB MEXTy PSMOM U THIOCKOCTBIO M 000CHOBaHUE ITOCTPOCHNUS. PelieHne 3a/1ad Ha BEIYMCIICHHE
reoMeTpuuecKkux BenndauH. OnpeneneHe v BRYICICHAE PACCTOSIHAHN B mpocTpaHcTie. [IpuMenerne dpopmyn u
TEOpeM IUIAaHUMETPUH IJIs1 peUICHUs 3a1a4.

BrinonHeHNe MOCTPOCHHUS YIIIOB MEXTY MPSMBIMH, IPSIMON U TNIOCKOCTHIO, MEXKAY TUIOCKOCTSIMU 10 OMUCAHUIO U
pacro3HaBaHUE X Ha MofelsixX. M300pakeHue Ha pUCYHKaX YITIOB MEXY MPSMOM U IIIOCKOCTBIO U 000CHOBaHUE
noctpoenus. [Ipumenerre GopMysT H TEOPEM TUTAHUMETPHH [UTS PEIICHUs 3a1a4. [[puMeHeHHe MPU3HAKOB U

CBOMCTB PacIOJIOKEHMSI IPSAMBIX U IUNIOCKOCTEN IIPU PELLIEHUU 3aay.

4

KoHTpoJbHEBIE padoThI
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Tema 2.2
KoopanHarbl 1 BeKTOPbI
Conep:xanue yue0HOro MaTepuaia

9

1
[IpsimoyronbpHas (IekapToBa) cHCTeMa KOOPAWHAT B IIPOCTPAHCTBE.
WzyueHne nexapToBOi CHCTEMBI KOOPAUHAT B IIPOCTPAHCTBE, TOCTPOCHHUE T10 3aJaHHBIM KOOPIMHATAM TOYEK U
TUTOCKOCTEH, HAXOXKICHNE KOOPANHAT TOYEK.

—

dopmyIa pacCTOSIHUSI MEXKAY ABYMS TOUKAMH.
YpaBueHust chepbl, MIIOCKOCTH U IIPSIMOMA.

Haxoxnmenne ypaBHeHH OKPYKHOCTH, CEPHI, TUIOCKOCTH. BEIUUCIICHIE PacCTOSHUNA MEXIY TOUKaMH.

2

3
Bekrtopsl. Monyns BekTopa. PaBeHcTBO BekTOpoB. KoopauHaTs! BEKTOpA.
O3HaKOMJIEHHE C TIOHATHEM BeKTOpa. 3yueHue cBOCTB BEKTOPHBIX BEJIMYHH, IPABIII PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM NPOCTPAHCTBE, MPABHII HAXOXKACHUS KOOPIUHAT BEKTOPA B IPOCTPAHCTBE, IIPABHI JEHCTBUH C
BEKTOPAMH, 33JaHHBIMU KOOPIUHATAMH.
[IpuMeHeHne Teopuu NpH pelIEHUH 3a7a4 Ha ISHCTBUSA ¢ BeKTopamu. M3yueHne cKalsspHOro MpOU3BEACHU
BEKTOPOB, BEKTOPHOIO YPABHEHUS MPSMOM U IIOCKOCTH. [IpMeHeHrne Teopuu Npy peIeHNH 3a]ad Ha AeHCTBHS C
BEKTOpPaMHM, KOOPIAUHATHBIN METOJI, IPUMEHEHNE BEKTOPOB [T BEIUUCIICHHS BETMYHMH YITIOB U PACCTOSIHUH.
O3HaKOMJIEHHE C 0Ka3aTelbCTBAMK TEOPEM CTEPEOMETPUH O B3aUMHOM PACIIONIOKEHUH NMPSIMBIX U MJIOCKOCTEH C
HCII0JIb30BAaHUEM BEKTOPOB.

CrnoxxeHue BCKTOPOB. VYMHOXCHIE BCKTOpa Ha YUCJIO.

4
Pasnoxxenue BexkTopa no HamnpasieHusM. [Ipoekuust BEKTopa Ha OCb.

Yros Mexny AByMsl BEKTOPaMH.
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CkaJsipHOE TIPOU3BEICHNE BEKTOPOB.

5
Hcnonb3oBanue KOOpAUHAT U BECKTOPOB IMPH PCIICHUN MAaTCMAaTHUYCCKUX U NIPUKIIAHBIX 3a1a4.

IIpakTHYyecKkue 3aHATHS:
[TpakTryeckas padbora Nel4 BrimonHenue qelicTBUH Haj BEKTOpaMy

HpI/IMeHeHI/Ie TCOPUHU IPpU PCIICHUU 3aJ1a4 Ha ﬂeﬁCTBHH C BCKTOpaMHu. HpI/IMeHeHI/Ie TCOPHU NIPpU PCIICHUHU 3aJ1a4 Ha
)IeﬁCTBI/IH C BCKTOpaMu, KOOpI[HHaTHLIfI METOA, IPUMCHCHNEC BEKTOPOB IJI BBIYMCIICHUS BEJIMYHUH YITIOB U

paccrosiHui
2

KonTpoJsbHbIe padoThI

Paznen 3.Hauaya mareMaTH4ecKoro aHaJu3a

Conep:xanue yue0HOro MaTepuaia

34

1

HOCHC,HOB&TCHBHOCTI/I. CnocoObl 3aJaHusg U CBOMCTB YHCEJ YHCIOBBIX HOCHCZ[OB&TeHBHOCTeﬁ.
O3HaKOMIIEHHE C IIOHATUEM YHMCIIOBOM nocCJCaA0BaTCIbHOCTH, crocobamu ee 3aJaHus1, BBIYUCICHUAMU €€ YJICHOB.

2

2
Iousmue o npedene nocredosamenvhocmu. Cywecmsosanue npeoeia MOHOMOHHOU 02PAHUYEHHOU
nociedo8amenbHOCH.

O3HakoMieHUue ¢ NoHAmuem npe()efza NnoCne008amenIbHOCMU.
1

3
CymMmupoBaHue nocieaoBarebHoCTel. beckoHedHOo yObIBaromas reoMeTpudecKas IIPOrpeccust U ee CyMMma.
O3HaKOMJICHHE C BEIYMCIEHHEM CYMMBI OECKOHEYHOTO YHCIIOBOTO PAa Ha MPUMEPE BBIYHUCICHHUS CYMMBI
0eCKOHEYHO YOBIBAIOLIEH reOMEeTPUUECKON IPOTrPECCUM.
Pemenne 3ana4 Ha npuMeHeHne GopMyIIbl CyMMBbI OECKOHEUHO YOBIBAIOIIEH reOMETPHUECKOW POTPECCHH.
1
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4
[pousBoanas. IlousTHE O IPOM3BOAHON PYHKIINH, €€ TEOMETPUICCKIHA U (PH3MUSCKUAN CMBICII.
O3HaKOMIJIEHHE C MOHATHEM IIPOU3BOJHOM.
W3ydenne u GopmyanpoBaHne ee MEXaHHIECKOTO U TeOMETPUIECKOTO CMBICTA, M3YUEHHE aJrOPUTMa BBIYHCIICHHS

IIPOM3BOJHOM Ha IIPUMEpE BBIYUCIEHUS MTHOBEHHOW CKOPOCTH M YIVIOBOTO KO3()(HIMEHTA KacaTeIbHOH.
1

5
[Tpon3BogHEIE CyMMBIL, pa3HOCTH, IPOU3BECHUS, YACTHOTO.
YeBoenue npasuit auddepeHIpoBaHys, TabIHIBI IPOM3BOAHBIX IEMEHTAPHBIX (YHKIMH, IPUMEHEHUE I
muddepeHurpoBaHus QyHKIHHA.
1

[Tpou3BOgHBIE OCHOBHBIX, CJIOXKHBIX (DYHKIIMH.

YeBoenue npaswi 1uQdepeHInpOBaHNs, UCTIOIb30BaHNE TAONUIIBI TPOU3BOIHBIX MIIEMEHTAPHBIX (DYHKIMN IS
muddepeHIHpoBaHus (YHKIHHN.

1

TIpouszso0nvle 0bpamHol GYHKYUU U KOMRO3UYUU (DYHK-
yuil.

VYcBoenwne mpaBuit qudQepeHnnpoBaHns ,IpuMeHeHue i auddepeHnnpoBanns QyHKIHI.

6
HpI/IMepLI HCIIOJIb30BaHUA HpOH3BOZ[HOI7[ JUTA HaXOXKJACHUS HAWTYYIIEro pelICHN B IPUKJIAAHBIX 3aJa4dax.
HpI/IMeHeHI/Ie HpOI/ISBO}IHOﬁ JUTA pCIICHUA 3a/1a4 Ha HAXO0KICHUE HaI/I6OJ'II)I_HeFO, HaAMMCHBIIICIO 3HAYCHUA U HA
HaXO0XICHUC OKCTpEMYyMaA

2

7
VYpaBHEHHE KacaTeabHON K TpaduKy QYHKIUH.
CocraBiicHHE ypaBHCHUS KacaTeIbHOW B 00IIIEM BHIEC.

1

8

Haxox/eHre ckopocTH AJIs Tpoliecca, 3a1aHHoro GopMyinoit u rpagukoM.
N3ydyeHne MeXaHMYECKOrO CMBICIIA MPOM3BOIHOMN, H3yUeHHE AITOPUTMA BRIYMCIICHHSI IPOU3BOHON HAa IPUMEpPE
BBIYMCIIEHUS MTHOBEHHOM CKOpOCTH.

Bropast mpou3sBojiHasi, ee reOMETPUYECKU 1 (PH3UYESCKUN CMBICIL.

W3yueHne TeopeM o CBsI3U CBOMCTB (DYHKIIMU M IPOU3BOHOM, (popMymnpoBka ux. [IpoBeieHHE ¢ TOMOIIBIO
MIPOU3BOIHON HCcCieoBaHus (DYHKIUY, 3aJaHHON GOopMyIoil. YcTaHOBICHUE CBSI3U CBOMCTB (DYHKIIUHU H
MIPOU3BOIHOM 1O UX rpaduKam.
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[IpuMeHeHHE TPOU3BOIAHON K UCCICIOBAHUIO (DYHKIHI U TIOCTPOCHHIO rPa)uKOB.

2

10
ITepBooOpa3Has 1 UHTETpal.
O3HaKoMIIEHHE C MTOHSTHEM HHTErpajia u nepBooOpa3HoM.
W3yuenne mpaBuiIa BEIYUCICHHS [IEPBOOOPa3HON 1 HHTerpaa. Perenue 3aad Ha cBA3b IepBOOOpa3HOM U ee

MIPOM3BO/IHOM, BBIYMCIICHHE IEPBOOOPA3HOM ISl JaHHOW (QYHKIUH, HHTETpaa.
3

11
IIpuMeHeHHe OIpeeICHHOTO HHTErpaia I HaXOKACHUS  IJIOIIA U KpUBOJIMHEHHOM Tpanenuu. dopmyna
Hprorona—1JleiiOnuua
Wzyuenne Teopemsl HetoTona— JleiiGauma.

12
[Tpumeps! mpuMeHeHHs UHTETpaia B pU3NKe U TeOMETPUH

Pemenue 3aJa4 Ha MPUMEHCHUC UHTErpaJia i BbIYUCICHU (1)I/I3I/ILIGCKI/IX BCIIMYMH U nnomazxei/i.
1

JlaGopaTopHbie padoThI

IIpakTHyeckue 3aHATHSA:
[pakTunyeckas padora Nel5 Haxoxxaenne npon3BOIHBIX (QYHKITHH.

[pakTunyeckas padora Nel6 PereHne mpukiTaqHpIX 3a1a9 Ha HAXOXKJICHAE HAMOOIBIIX M HANMCHBIINX 3HAYCHUN
peaNbHBIX BEIMYUH.

IIpakTnyeckas padora Nel7 YpaBHeHUe KacaTeIbHOW B 00LIEM BHIE
IIpakTuyeckasi padora Nel8 [Tocrpoenue rpadukoB HYHKIHIA C TOMOIIBIO POU3BOAHOM.
IpakTnyeckass pabdora Nel9 Brruncienune HEONpENeNeHHBIX HHTETPATIOB METOIOM HETOCPEICTBEHHOTO
HMHTETPUPOBAHMS U METOAOM MOJCTAHOBKHU.
IIpakTnueckas padora Ne20 Brruucnenue onpeaeneHHoro HHTerpana.
[pakTuyeckas padora Ne21 BeraucieHue miomazei Iockux GUTyp ¢ IMOMOIIBIO ONPEIeICHHOTO HHTETpaja-

pana.

HaxosxeHre npou3BoaHbIX GyHKIMH 110 paBuiiaM quddepeHnnpoBaHusi, ¢ UCIIOIb30BAaHUEM TaOIUIIBI
IIPOM3BOJHBIX IEMEHTAPHBIX (DYHKINH.

HpI/IMeHCHI/IC HpOPI3BOI[HOI>i JUIA peHICHUA 3a1a4 Ha HAXOXIACHUC HaI/I6OJ'IBH.ICFO, HAaUMCHBUICTO 3HAYCHUS PCAJIbHBIX
BCIIMYHH.

CocraBiicHHE ypaBHCHHUS KacaTeIbHOW B 00IIIEM BHJIC.
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[IpoBeneHue ¢ OMOIIBIO TPOU3BOIHON HCCIeA0BaHus (DYHKINH, 3a1aHHON (OPMYIIOii.

Beruncnenne nepBooOpa3HON Al TaHHOW (DYHKIIMHM, HEOIPEAEIEHHBIX HHTETPAIOB METOIOM HEHNOCPEACTBEHHOTO
HUHTETPUPOBAHMS U METOAOM MOJCTAHOBKHU.

Brruncnenue OIIPCACIICHHOI0O UHTETpaJia.

Pemenue 3a/1a4 Ha TPUMCHEHUE UHTErpaIa Il BBIYUCICHUA CI)I/ISI/ILIeCKI/IX BCJIIMYHH U rmoma;[eﬁ

16

Pasnesn 4. YpaBHeHNs M HepaBeHCTBA

15

Conep:xaHune y4eGHOTo MaTepuaJia

PaBHOCHIIBHOCTB ypaBHEHUM, HEPABEHCTB, CUCTEM.
O3HaKOMJICHHE C ITPOCTEHIIIMI CBEACHUSAMH O KOPHAX anreOpandecKuX ypaBHEHHUH, IIOHATHSIMH HCCIICIOBAHNS
YPaBHEHUM U CUCTEM YPABHEHMM.

HBy‘IGHI/Ie TCOPHUU PABHOCHUIIBHOCTU ypaBHeHI/Iﬁ " €C MPUMCHCHU .
1

2
2

PamnonanpabIe YPpaBHEHUS U CUCTEMBI.
PaHI/IOHaJ'IBHI)Ie HCEpaBCHCTBA. MGTO,Z[ HWHTCPBAJIOB.

Pemienne pannoHanbHbIX, HPPALUOHANBHBIX, IOKA3aTENbHBIX ¥ TPUTOHOMETPUUECKHUX YPAaBHEHUH U CHCTEM.
Hcnonb3oBanne cBOWCTB 1 rpadMKoB (GYHKIMH I perieHus ypaBHeHnH. [IoBTopeHre 0CHOBHBIX IPHEMOB
pemeHus cucTeM. PelieHre ypaBHEeHUH ¢ IPUMEHEHHEM BCEX ITPUEMOB (Pa3JIOKEHUS HA MHOXKUTEINH, BBEICHUS
HOBBIX HEM3BECTHBIX, MTOJICTAHOBKH, Tpaduueckoro Meroza). Pemenne cucrem ypaBHEHUH ¢ TpUMEHEHHEM
pas3INuHBIX cr1oco00B. O3HAKOMIIEHHE C OOIIMMHU BOIPOCAMH PELICHUS] HEPABEHCTB U MCII0JIb30BaHHIE CBOIMCTB U
rpadukoB (YHKIUI pU pellIeHNN HEPaBEHCTB. PellieHne HepaBeHCTB U CUCTEM HEPABEHCTB C IIPUMEHEHUEM
Pa3JIMYHBIX CIIOCOOOB.

[TpumeHerne MaTeMaTHIeCKUX METOJOB /ISl PEIICHHS COZIEPKATEIbHBIX 3a/1ad U3 Pa3INdHbIX 00JacTel HAyKu U
IpaKkTUKU. HTepIpeTupoBaHue pe3ylnbTaToB ¢ yYETOM PEAIbHBIX OrPAaHUYEHUIT
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I/I306pa>1<eHne Ha KOOp,HPIHaTHOﬁ IIJIOCKOCTH MHO-
JKECTBa peLHeHPIfI ypaBHeHI/Iﬁ 1 HEPABCHCTB C ABYyMs IEPC NEPEMCHHBIMU U UX CUCTCM.

4
WppanmoHanbHble ypaBHEHHUS, HEPABEHCTBA M CHCTEMBI.

1

5
IokazarenbHble ypaBHEHUsSI, HEPABEHCTBA U CUCTEMBI.

1

6

Jlorapudmuueckne ypaBHeHUs, HEPABEHCTBA M CUCTEMBI.

TpI/IFOHOMeTpI/I'-IeCKI/Ie YpaBHCHUA U CUCTEMBI.

8
[Tpumenenne MaTeMaTHYeCKUX METOJIOB JUTS PEIICHHS COMIEP KaTeIbHBIX 331ad M3 Pa3IMYHbBIX 00I1acTel HayKH 1
NIPaKTHKU. VIHTEeprpeTanus pe3ynbrara, ydeT pealbHbIX OrpaHHnYEeHHH.

JlaGopaTopHble padoThI

HpaKaneCKne 3AaHATHA:

IpakTnyeckas padora Ne22 Pemenne pannoHaIbHBIX U HPPAIIOHABHBIX YPaBHECHUN U HEPABEHCTB

IIpakTnyeckas padora Ne23 PemeHue noka3arelnbHbIX YpPaBHEHHI 1 HEPABEHCTB.

IIpakTuyeckas padora Ne24PerieHue norapupMUIecKuxX YypaBHEHHH 1 HEPABEHCTB.

IIpakTnyeckast padora Ne25 PeleHue TpPHTOHOMETPHYECKHX YPABHEHUIA.
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Pemienne pannoHaabHBIX U HPPALMOHANBHBIX YPABHEHUH ¢ IPUMEHEHHEM BCEX MTPUEMOB (Pa3IoKEeHUS Ha
MHOXHTENH, BBEACHHS HOBBIX HEM3BECTHBIX, TOJCTAHOBKH, Tpaduaeckoro meroza). Pemenne cucreM ypaBHEHHH C
MIPUMEHEHNEM PA3IMYHBIX CIIOCOO0B.

Pemrenve mokasareJabHBIX YPABHEHHH ¢ TPUMEHEHHEM BCEX IPHEMOB (Pa3JIOKEHUsT Ha MHOKHUTENH, BBEICHUS
HOBBIX HEM3BECTHBIX, MOJICTAHOBKH, Tpaduueckoro Merosa). Pemenne cucteM ypaBHEHHH ¢ IPUMEHEHUEM
Pa3IMYHBIX CIIOCOOOB.

Pemenne norapupmMuyeckux ypaBHEHHH ¢ IPUMEHEHHEM BCeX TIPHEMOB (Pa3JioxKEeHHs HA MHOXKUTEINH, BBEACHHS
HOBBIX HEH3BECTHBIX, TOACTAHOBKH, TPaMIecKoro MeTona). Pemenne cucTeM ypaBHEHHH ¢ IPIMEHSHUEM
Pa3IHYHBIX CIIOCO0OB.

PemnteHrie TPUTOHOMETPHUYECKNX YPABHEHUH ¢ TPUMEHEHUEM BCEX TIPHEMOB (PA3JIOKEHNS Ha MHOXKUTENH, BBEICHHSI
HOBBIX HEM3BECTHBIX, MOJICTAHOBKH, Tpaduueckoro Meroja). Pemenne cucteM ypaBHEHHH ¢ IPUMEHEHHUEM
Pa3IMYHBIX CIIOCOOOB.

8
KoHnTpoJbHbIe padoThl
Paznen 2. l'eomeTpus
Tema 2.3.MHOrorpaHHuKH
Coaep:xanue yueGHOro MaTepuaJia
9
1

Bepumnsl, pebpa, rpann MHOTOTpaHHUKA. Pazsepmka. Muozozpannwie yenvl. Boinykiavle mrocoepannuxu. Teopema
Diinepa.

OnucaHne W XapakTepUCTHKA Pa3IUYHbIX BHJOB MHOTOTPAHHUKOB, IEPEYMCICHHUE WX DIIEMEHTOB M CBOMCTB.
N300pakeHne MHOTOTPAHHHUKOB M BBIIOJIHEHHWE MOCTPOCHHS Ha H300paXKEHHUSX M MOJCISIX MHOTOTPAaHHUKOB.
[IpumeneHne (HaKTOB M CBEACHUI U3 IITAHUMETPHUH.

2

2
[pusma. Ilpsmas u naxnonnaa npusMa. [paBunbHasg npuszma.
Onwncanne M XapakTepUCTHKA MPU3M, NIEPEUrCICHHE 3JIEMEHTOB U CBOMCTB. M300pakeHne NPU3M U BBIIOJIHEHUE
MOCTPOCHUSI Ha M300paKEHHUSIX W MOJENsAX . BbpIuncieHne JIMHEWHBIX 3JIEMEHTOB M YIVIOB B IPOCTPAHCTBEHHBIX
KOH(UTYpalusx, apryMEHTHPOBaHHUE CBOUX CYXAEHWH. Vcnonb3oBaHue NPUOOPETEHHBIX 3HAHMH IS
WCCJICZIOBAHUSI W MOJCIHMPOBAHUSI HECIOXKHBIX 3ahad. [IpumeHeHne (akTOB M CBEACHHH U3 TUIAHUMETPHH.
N300paxeHne OCHOBHBIX MHOTOTPAHHHUKOB M BBIIIOJHEHHE PUCYHKOB IO YCJIOBUSIM 3324
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[Mapannenenunen. Kyo6.

Onucanue U XapakTepUCTHKA MapaUIeNICNUIEN0B U KyOoB, NIepedynCIeHHe 3JIEMEHTOB U CBOHCTB. [300pakeHue
napaJuieJIeNHIeIOB U BEIIOJIHEHHE IIOCTPOCHUS Ha H300paKEHHUSIX U MOZICISX . BhIuKcIIeHNne IMHSHHBIX 2IIEMEHTOB
U YIIOB B IIPOCTPAHCTBEHHBIX KOH(UIypalMsax, apryMEHTUPOBaHHE CBOMX CyxXaeHuil. lcrone3oBaHue
TIPUOOPETEHHBIX 3HAHUH JJIsl NCCIIEIOBAHUS M MOJICTUPOBAaHMS HECTIOXKHBIX 3a1ad. [IpuMenenne GpakToB 1 cBeeHUI
U3 IUIAaHUMETPUH. V300paxkeHre OCHOBHBIX MHOTOIPaHHHKOB U BHIITOJHEHUE PUCYHKOB 0 YCIOBHAM 33124

[Mupamupa. IlpaBunpHas nupamuaa.

Onucanne W XapakTEpPHUCTHKA NHMPaMHU, IEPEUNCICHHE JJIEMEHTOB M CBOWCTB. M300pakeHme mnmpamun u
BBIIIOJTHEHHE IIOCTPOCHUS Ha M300paXEHMSIX W MOIENsAX . BpIuMciIeHue JMHEHHBIX 3JIEMEHTOB M YIJIOB B
NIPOCTPAHCTBEHHBIX KOH(QUIypalusIx, apryMEHTHPOBaHHE CBOMX CyxJeHHH. lcroip3oBaHue NPHOOPETEHHBIX
3HAHMH ISl WCCIIEAOBaHUS M MOJEIMPOBAHMS HECIOXKHBIX 3anad. [IpuMeHeHue QakToB W CBEJEHUI U3
TJTAaHUMETPUH. I/I3o6pa)1<eHne OCHOBHBIX MHOI'OTPAHHUKOB 1 BBITIOJTHEHHUE PUCYHKOB I10 YCJIIOBUAM 3ajia.

4
VYceuennas nupamua. Terpasap.
OnucaHue W XapakTEpUCTHKA IHMPaMuJ, IEPEUMCIICHHE JJIEMEHTOB M CBOWCTB. M300pakeHnme mnupamun M
BBITMIOJIHEHUE TIOCTPOCHHUS HAa HM300paXKEHUSX M MOIENIX . BpUMclIeHHe NHWHEHHBIX 3JI€MEHTOB U YIJIOB B
MPOCTPAHCTBEHHBIX KOH(QUrypalusIX, apryMEHTHPOBaHHE CBOMX CyxIeHui. Mcrosip3oBaHuEe HPUOOPETEHHBIX
3HAHWH U1 WCCIEAOBAHUS ¥ MOJCIMPOBAHMS HECIOXKHBIX 3anad. [IpuMeHeHne (akToB W CBEJCHUH U3
IUTAHUMETPHH. 300pakeHre OCHOBHBIX MHOTOI'PAHHUKOB 1 BBITIOJIHEHUE PUCYHKOB 10 yCIIOBHSIM 3a/1ad.

5
CummeTpuu B KyOe, B apaJuieNenuiiesie, B Ipu3Me 1 HUpaMuie.
O3HaKOMIJICHHE C BUIAMH CHMMETPHH B IIPOCTPAHCTBE, (POPMYITUPOBAHIE OIIPEICICHUN 1 CBOMCTB.
XapaKkTepruCcTUKa CHMMETPHH MHOT'OTPAHHHUKOB.
[lpumenenne CBOWCTB CHMMETPHM TIPH pEIICHWM 3ajad. llcmomp3oBaHWE TIPHOOPETEHHBIX 3HAHWUHK IS
HCCIIEIOBAHUS U MOJIEINPOBAHHUS.

Ceuenus Ky0a, IpU3MBI M THPAMHUJIEI.
IMocTpoenne npocreimmx ceueHnit Kyda, mpu3Mbl, mupaMuabl. [IpuMeHenne GakToB U CBEAEHUH U3 INTAHUMETPHUH.
XapaKkTepuCTHKa U H300paKECHHUE CCUCHUS], PA36EPMKU MHO202PDAHHUKOS.
1

[IpencraBienue o NpaBHIIBHBIX MHOTOTPAaHHUKAX (TETpasnp, KyO, OKTadap, JOAEKa3Ap U HKOCA3IP).
N300pakeHne OCHOBHBIX MHOTOTPAHHHUKOB M BBINIOJHEHHE PUCYHKOB IO YCIIOBHSM 3ajad. Vcnonb3oBaHue
NIPUOOPETEHHBIX 3HAHUH /ISl NCCIICIOBAHUS M MOJICITUPOBAHMS HECTIOXKHBIX 3a/1a4.

JlaGoparopHble padoThI

26



IIpakTHyeckue 3aHATHUSA:

IIpakTnyeckast padora Ne26 HaxoxneHne OCHOBHBIX JIEMEHTOB IPHU3M U MMHPAMHUI.
N300pakeHne OCHOBHBIX MHOTOTPAaHHHMKOB M BBINIOJIHEHNWE PHCYHKOB MO YCJIOBHAM 3ajad. IIpumenenne ¢aktoB u
CBEJCHUI U3 IUIAHUMETPHH. BbIUncieHne JTHHEHHBIX JEMEHTOB U YIVIOB B NPOCTPAHCTBEHHBIX KOH(HUTypaIusX,
apryMEHTHpOBaHHE CBOMX CyxXJeHui. lcrmonb3oBaHne NpHOOPETEHHBIX 3HAHMH ISl  WCCIENOBAaHMSA U
MOZIEIMPOBAHUS HECIOXKHBIX 3371ad.

4
KonTposbHbie padoThl
Tema 2.4.
Tesa ¥ MOBEPXHOCTH BpalleHUS
Conep:xanue yue0HOro MaTepuaia
8
1

Humuaap. OcHOBaHME, BBICOTA, 00pa3yromias, pa3BepTKa.
O3zHakoMIIEHHE C IMIMHAPOM, (DOPMYIUPOBAHHE OIpPEICICHU M CBOMCTB. XapaKTEpUCTHKa M W300pakeHHE
OWIMHIpPA, pasBepTk. M300pakeHHWe LWIMHIpPAa M BHIIONHEHHE PHUCYHKa MO YCIOBUIO 3anavd. lIpuMeHeHue
CBOMCTB CHMMETPHH TIpH PELICHUM 33jad Ha Tejla BpalleHus. PelieHue 3ajad Ha BBIYMCICHHUE JUIMH, PACCTOSHUM,
yrioB. [IpoBeneHue noka3arenbHbIX pacCykIeHUH [TpU pEIeHNH 3a/1ad.

1

2

2
Ocesvle ceventis uwzum)pa u cedernusl, napajiieilbible OCHO6AHUIO uuﬂuHOpa
XapaKTepI/ICTI/IKa n M3o6pa>1<eHMe nujinHApa, CCYCHUS. I/I306pa>1<eHHe OUJIWHApPpAa W BbIMOJHCHUC PUCYHKA I10

YCJIOBHUIO 3a1a4n Pemenne 3a7a4 Ha MOCTPOCHUC CEUYCHUN.
1

3
Konyc. Yceuennwiii konyc. OcHOBaHue, BBICOTA, 00pa3yromnias, pa3BepTKa.
O3HaKoMIIEHHE C KOHYCOM, ()OPMYIIMPOBAHUE OIpENeNICHUI 1 CBOMCTB. XapaKTepHCTHKa U N300paskeHne KOHYca,
pa3BepTkH. M300paxkeHne KOHyca U BHINOJHEHHE PUCYHKA TI0 YCIIOBUIO 3a/ia4i. [IpuMeHeHe CBOICTB CHMMETPHUN
IIPU PELICHUH 3a/1a4 Ha Tesa BpalleHus. Pelienue 3a1au Ha BEIUMCIIEHHUE JUIMH, pacCTOSHUM, yrioB. [IpoBeneHue

J0Ka3aTCIIbHBIX paCCy)KJleHI/Iﬁ Ipy pCIICHUM 3a1a4.
1

4
Ocegvle ceuwenust u ceuenus, napaileibHble OCHOBAHUIO.
XapakTepucTHKa ¥ U300pakeHUEe KOHyca, cedeHus. M300pakeHne KOHYCa U BBIMOJHEHHE PUCYHKA IO YCIOBHIO
3ajaun PerieHue 3a/1a4 Ha MOCTPOCHUE CEUEHHUI.

Iap u cdepa, nx ceuenns. KacarenpHas mimockocTs K cdepe.
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DopMyITHpPOBaHKHE TEOPEM O CEUCHHH Iapa IIOCKOCTBIO M IUIOCKOCTH, KacaTenbHO# Kk cdepe. PemeHne 3amad Ha
BBIYUCJICHUC JJIUH, paCCTOHHHﬁ, YIJ10B. HpOBeI[eHI/Ie J0Ka3aTrCJIbHbIX paccy)KL[eHHﬁ IIpyu pCUICHUM 3a4a4.

JlabopaTropHble padoThI

IIpakTHyeckue 3aHATHSA:
IIpakTnyeckas padora Ne27 HaxoxeHrE OCHOBHBIX JIEMEHTOB TeJ BPALCHUI ¥ IOBEPXHOCTEN BpPAILICHHSL.

Pemienne 3amau Ha BBIUUCIIEHHME [UIMH, pacCTOsSHMM, ymioB. IIpoBeneHue AoKa3aTelbHBIX PACCY)KICHUH Mpu
pemennu 3anad. [IpuMeHeHne CBONCTB CHMMETPHH IIPH PELICHNUH 33/1a4 Ha TeNa BPalleHNs, KOMOMHAIIMIO Tedl.
N300pakeHne OCHOBHBIX KPYIVIBIX TEJ U BBINOJHEHHE PUCYHKA 0 YCIIOBHUIO 3a/1a4K

4

KoHTpoJbHBIE padoThI

Tema 2.5.

H3mepenus
B reOMeTpHH

Conep:xaHune y4eGHOTo MaTepuaJia

10

1
O0weMm u ero usmepenue. Murerpanshas Gpopmyina oobema. [Toqobue Tesn. OTHOIICHHS TUTONIAAeH TTOBEPXHOCTEH 1
00BEMOB MOTOOHBIX TET.
O3HakOMIICHHE C MOHATUSMHE IUIOLIAM U 00beMa, aKCHOMaMH U CBOicTBaMu. V3ydeHue TeopeM O BhIYHCICHHN
00BEMOB MPOCTPAHCTBEHHEIX Tell. V3yueHne GopMyl s BRIYHCICHUS TUTOMIAICH TOBEPXHOCTE MHOTOTPAHHUKOB
U TeJ BpAIlCHHS.

2

2
cDOpMyJ'II:I o0neMa Ky6a, MIpAMOYTOJIbHOI'O TapaJuICJICIuIieia, IPpU3Mbl, HAJIUHAPA.
HSy‘IeHI/IC TCOPEM O BBIYMCIICHUH 00BeMOB Ky6a, MIPpAMOYTOJIbHOI'O MapajuiejaenuIiea, mpu3Mbl, HUJINHAPA.
Pemienue 3amau Ha MMPUMCHCHUC (l)OpMle BBIUUCIICHUS 00HLEMOB.

@opmyns! 00beMa MupaMuabl U KoHyca. DopMyIel 00beMa Imapa.
H3ydenne TeopeM 0 BEIYHMCICHHH 00BEMOB TUPaMUbl M KOHYyca U miapa. Pemienue 3ana4 Ha npuMeHeHne Gopmyi
BBIUHCIIEHHS 00BEMOB.
1
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3
@opMyiIbl MIOMAIN TOBEPXHOCTEH KyOa, MPsIMOYTOJIFHOTO HapasulesIeuIe[a, IPU3MBbI.
W3zydenune hopmyr 115 BEIYMCICHUS TUTONIAIeH TOBEPXHOCTEH Ky0a, IIPsIMOYTOJIFHOTO NapaJule/IeHIIe a, TPU3MBI.
Pemenne 3a1a4 Ha BEIYMCIIEHHE TUIOMIAAEH TOBEPXHOCTH POCTPAHCTBEHHBIX Tell. Pemenne 3a1a4 Ha BEIYHMCIICHHE
Iomaael Iockux (GUryp ¢ IpUMEHEHHEM COOTBETCTBYIOIIMX (GOPMYIT U (PAaKTOB U3 IUITAHUMETPHH.

4
DopMyITHI IJIOMIAIH TOBEPXHOCTEN IIIIHNHPA U KoHyca. [Inomans chepsr.

N3ydenue ¢hopMyI aist BEIMHCICHHS TUTONIAIel TTOBEpXHOCTEH IMIMHAPa U KoHyca 1 cdepsl. Pemenne 3aga4 Ha
BBIYKCIIEHHE TUIOIAIeH IIOBEPXHOCTH POCTPAHCTBEHHBIX TeJl. Pelenne 3a1a4 Ha BEIYMCICHUE TUIONIA el TIIOCKUX
(uryp ¢ npuMeHEeHHEM COOTBETCTBYIONINX (opMyi U (paKTOB U3 IUTAHUMETPHUH.

1

JladoparopHbie padoTbI

IMpakTHyeckune 3aHATHS:
[MpakTuyeckas padbora Ne28 BrrunciieHne 00beMOB reOMETPHYECKHX Tell.
[paktnaeckas padora Ne29 Brramcienne miomniaieil moBepXHOCTEH TEOMETPUIESCKIX TeT
Pemenne 3aga4 Ha BEIMKMCIIEHHE OOBEMOB U IUIONIAIEH TOBEPXHOCTH MTPOCTPAHCTBEHHBIX TEI.
4

331]II/IT3 HHANBUIYAJIBbHBIX IIPOCKTOB

Pazaen 3 QJIEMEHTbI TEOPUU BEPOITHOCTEN U MATEMATUYECKOM CTATUCTUKHU

Tema 3.1.
DJIeMeHTbI KOMOMHATOPUKH

Conep:xanue y4eOHOro Marepuaja

1
OCHOBHBIE TIOHSITUSI KOMOMHATOPUKH. 3a1a41 Ha MOJCYET YKcia pa3MeleHi, IepecTaHOBOK, COYETaHHH.
W3ydenue npaBuia KOMOMHATOPUKY U IIPUMEHEHNE NPU PeLICHUH KOMOMHATOPHBIX 33/1a4. YMHOXKEHUSI.
O3HaKkOMJICHHE € TIOHATHSIMH KOMOWHATOPUKY: pa3MeNIeHISIMU, COUeTaHUAMH, ITIepeCTaHOBKaMHU U (popMyrnaMu
JUISL MX BBIYUCIICHHUS.
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Pemenue 3amay Ha nepebop BapuaHTOB.
OObsicHeHNE 1 IPUMEHEHHE (HOPMYIT IS BEIYMCICHHUS Pa3MEICHNH, IEPECTAHOBOK 1 COYCTAHHUHN MPH PEIICHUN
3ajad.

2
Tpeyronbuuk [Nackans. @opmyna 6uHoma HerotoHa.
Osnaxomirenne ¢ 6mHomom HerotoHa 1 TpeyronsHukoM [lackans. Pemenne mpakTHIecKuX 3a7a4 ¢ NCTIOIb30BAaHUEM
MOHATHH ¥ TIPaBUI KOMOMHATOPUKHI

CBoiicTBa OMHOMHUHAIBHBIX KOI()(PHUIIUEHTOB.

JlaboparopHble padoThI

IIpakTHYeckue 3aHATHS:
[MpakTryeckas padbora Ne 30 Pemenne KoMOMHATOPHBIX 3a/1ad.

Penienue MPAaKTUYCCKHUX 3a/1a4 C UCIIOJIb30BaAHUCM MOHATUN U npaBuil KOM6I/IHaTOpI/IKI/I

2

KonTposbHbie padoThl

Tema 3.2.
DJIeMeHTbI TEOPUH BEPOSITHOCTEH H MaTeMATHYECKOil CTATUCTUKH

Conepixanne y4e0HOro MaTepnaJa

1
C06I>ITI/IG, BCPOATHOCTH CO6BITI/I${, CJIOXKCHUC U YMHOKCHHNC BepOHTHOCTeI\/’I. Tlonsmue o nezasucumocmu coobimuil.
HSy‘IeHI/IG KIIACCUYCCKOT'O OIPCACTICHUS BEPOATHOCTH, CBOMCTB BEPOATHOCTHU, TCOPEMBI O CYMME BGpO?[THOCTeﬁ.

PaCCMOTpeHI/Ie MMPUMEPOB BBIYUCIICHUA BepOHTHOCTeﬁ. Pelienue 3aga4 Ha BRIYUCIICHUE BepOHTHOCTeﬁ COOBITHIH.
1

2
2

Jluckpemnas ciyyaiinas eenuyuna, 3aKon ee pacnpeoenenust. Quciosvie xapakmepucmuxku OUCKPEemHOU CIyYaiHoU
senuuunsl. Ionssmue o 3akone OONLUUX HUCEI.

30



3
[TpencraBnenue qaHHBIX (TaONUIBL, AUATPaMMBL, TpadrKn), TeHEepaIbHAs COBOKYITHOCTH, BEIOOPKa, CpeHee
apugmernueckoe, Mmeanana. [Tonarue o 3aayax MaTeMaTHYeCKOH CTaTUCTHKH.
Pemrenne mpakTU4yecKkux 3a1ad ¢ IPUMEHECHUEM BEPOSATHOCTHBIX METO/I0B
O3HaKOMJIEHHE C IIPEACTaBIEHUEM YHUCIOBBIX JaHHBIX U X XapaKTePUCTUKAMU.

Pemienue MPaKTUYCCKHUX 3a/1a4 Ha 06pa60TI<y YHCJIOBBIX TaHHBIX, BBIYUCIICHUE UX XapaKTCPUCTHUK.

JlaGopaTopHbie padoThI

IpakTHyeckune 3aHATUS

[MpakTuyeckas padora Ne31 BrrunciieHne BEpOsITHOCTEH COOBITHII 10 KiTaCCHYECKOH GopMyIie onpezeeHus
BEPOSTHOCTH.

[Ipaxtugeckas pabora Ne32 Pemenne 3amad Ha 3amuch pacupenenerus CB.

[MpakTryeckas pabora Ne33 Cpennue 3Ha4eHUS U UX IPUMEHCHHE B CTaTHCTHKE

Penienue 3a1au Ha BRIYMCIICHUE BepOHTHOCTeﬁ COOBITHIA.

Pemenwne 3anau Ha 3anuch pacnpenenenus JICB.

Pemienne mpakTHYECKHX 3a4a4 Ha 00paOOTKy YHMCIIOBBIX NaHHBIX, BEIYUCIEHIE UX XapaKTEPUCTHUK.

KOHCyJ'ILTaL[I/II/I TI0 BBITIOJTHEHUIO NHAWBUIYAJIBHOTO ITPOCKTA

6
KoHcyapranmu mo IucuIimHe
6
JK3aMeH
6
227
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* 17151 XapaKTEPUCTHKH YPOBHS OCBOCHHUSI y4eOHOTO MaTepraia UCIONb3YIOTCs CAeIyIolHe
0003HaueHUS:
1- o3HaKOMUTENBHBIN (y3HABaHUE paHEE N3YUYCHHBIX OOBEKTOB, CBOWCTRB);
2-penpoAyKTHUBHBIN  (BBITOJIHEHHE JESITEIHHOCTH 10 00pa3Ily, HHCTPYKIIUH WIH MO
PYKOBOJICTBOM);
3-npOaYKTUBHBIN (TUTAHUPOBAHHUE M CAMOCTOSITEIHHOE BBHITIOJTHEHUE JICITEIbHOCTH, PEIICHHE
MpOOIEMHBIX 3a/a4).
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3. YCJIOBHUSA PEAJIN3AIIMU ITPOT' PAMMBI JJMUCIIUTLIMHBI
COJIEP)KAHUE ITPO®PUIBHOM COCTABJISIFOIIEN

st npodeccuid TeXHHYECKOro mpogpuJist
[IpodunbHas cocraBistonias oTpaxaeTcsi B TpeOOBaHUSIX K MOATOTOBKE

06yqa10m1/1xc51 B 4aCTH:

« oOmiel cucTeMbl 3HAHMM: coAepXkKaTelbHbIe MPUMEpPhl HCIONb30BAHUS
MaTeMaTu4eCcKuX Ujiei 1 METOJ0B B MPO(ECCUOHAILHOMN AESITEIbHOCTH;
* YMEHMH: pasziuyue B YpPOBHE TpeOOBaHUU K CIONKHOCTH TNPUMEHSIEMBIX

AJITOPUTMOB;

¢ HIPAKTHYCCKOI0  HCIIOJIb30BaHUA HpI/IO6p€T€HHBIX 3HAaHUW U YMCHI/IfIi
HHIAWBUAYAJIBHOTO yqe6H0ro OIlbITa B IIOCTPOCHHUHN MATCMATHYCCKHX
MO,ZIGJIeﬁ, BBIIIOJIHCHHUN HCCIICOAOBATCIIbCKHUX IIPOCKTOB, PCHICHUC 3aaaq

npodeccuoHalbHON HANIPABIEHHOCTH.

B mnporpaMmMme 1o JaucHUIUIMHE «Marematuka», pealnsyeMod mpH
MOJTOTOBKE CTYACHTOB MO MPOQPECCUIM TEXHHUYECKOro Mpoduis, NpopuibHOM
COCTABIISIIOLIEH SIBIISIETCA pasliesibl: TeOMETpus, ajirebpa M Havyajla aHalu3a,

KOM6I/IH8,TOpI/IKa, TCOPpUA BCpOHTHOCTGﬁ U CTaTHUCTHKA.



3.1. TpeGoBaHNsi K MUHMMAJLHOMY MAaTE€PHAJIbHO-TEXHUYECKOMY
00eCTIeYeHUIO

Peanuzanus nporpaMMbl JUCHUIUIMHBL TpeOyeT HaaU4uus y4eOHOTO
kabuHeTa «MareMaTuka»

O6opynoBanue yueOHOTO KaOUHeTa:

-II0CAA0YHBIC MCCTA 110 KOJIMICCTBY 06y‘13,IOH_II/IXC}I;

-pa6oqee MCCTO IIPCIIOAaBaTCIIsA;

-HarJs1AHbIC rmocoous (CTCH,Z[I)I, MAaKCThI, IINIaKaTbl, MOACIIN I'COMCTPUUCCKUX TCII,

y‘{€6HI/IKI/I, 06yqa}om1/Ie KapTOYKH, pa?)I[aTO‘{HHﬁ Marcpuall, KOMIIJICKTBI

PaKTUYECKUX padboT)

Texnuyeckue cpeacTBa 00yUYeHUs: MyJbTUMEIUMHBIA TPOESKTOP, KOMIBIOTEP
porpaMMHoOe o0ecIieueHre: CTepeoMeTpusl, alnredpa U Havala aHalu3a,
TPUTOHOMETPHUS
3.2. MudopmanmonHoe odecneyeHue o0ydeHusi (MepeueHb PEKOMEHTYEMbIX
y4eOHbIX u3lanuid, UHTepHET-pecypcoB, TOMOTHUTEIBHON JTUTEPATYPHI)

OCHOBHBIE€ MCTOYHUKH

I[J'ISI IMpernoaaBarcjiia



Atanacsn JI.C., byryzop B.®., Kamomues C.b. u nap. T'eomerpus (0a30BbIii u
npoduasHbIl ypoBHH). 10-11. — M., 2005.

Huxonwsckuit C.M., IloranoB M.K., Pemernukos H.H. m ap. Anre6pa u Hauana
MaTeMaTU4YeCcKoro ananuza (6a3o0Bbii U MpoduIbHbIN ypoBHH). 11 Ki1. — M., 2006.
Huxonwsckuit C.M., IloranoB M.K., Pemernukos H.H. m ap. Anre6pa u nHauana

MaTeMaTu4YecKoro ananmsa (6a3oBbiil U mpoduiabHbIN ypoBHH). 10 KI1. — M., 2006.

Jlnd cTyneHToB

bammmakoB M.M. Anre6pa u Hauana MareMaTH4eckoro aHanu3a (0a3oBbii ypoBeHb). 10
k1. — M., 2005.

bammvakoB M.M. AnreOpa u Hauana MareMaTU4eckoro aHanusa (6a3oBblid ypoBeHb). 11
k1. — M., 2005.

bammakor M.M. Maremaruka (6a30Bbiii ypoBenb). 10—11 k. — M., 2005.

bammakor M.M. Maremaruka: 10 k1. CoopHuUk 3a1a4: yued. mocooue. — M., 2004.
bammakor M.W. Maremaruka: yueOHnuk st 10 k1. — M., 2004.

Konmmoropor A.H. u np. Anre6pa u Hauana ananusa. 10 (11) k1. — M., 2000.

[Texnernkwuii M.JI. Maremaruka: yueonuk. — M., 2003.

Aranacsa JI.C. u ap. I'eomeTpus. 10 (11) k1. — M., 2000.

VY4eOHO-TPEeHUPOBOUHBIE MaTEPUAIBI:



. Enunbll  rocymapcTBeHHBIM 9Sk3amMeH: Maremaruka: 2004-2005.KoHTp.
u3meput. marep./ JI.O.Jlenumesa, I.K.be3pykoBa, E.M. boiiuenko u ap.;
non. Pen. I.C.KopaneBoii - . M-Bo oOpa3zoBanus u Hayku Poc. @enepanuu.
OenepanbHas ciayx0a Mo Haa3opy B cdepe oOpa3zoBaHusi U HayKu.M.:

ITpocemenue, 2005.

. EnunbIl TOCymapcTBeHHBIM 53Kk3aMeH: Maremaruka: 2002. KoHTpoJibHO
n3MmepurtenbHbii Matepuan/ JI.O.Jlenumesa, E.M. boituenko FO.A.I'ma3koB -

M.: IIpocsemienue, 2003.

. YueOHO-TpeHUupOBauHbIe MaTepualbl 1yt moarotroBku k EI'D. Maremaruka /
Henumiena JI.O., I'ma3zkoB F0.A., Kpacusuckaa K.A. u n1p. — M.: naTennekr-

IenTp, 2010.

. Knoo A.T", KanamnukoB B.1O. u ap. [Tocobue qis moaroroBku k Equnomy
roCy/IapCTBEHHOMY 2K3aMeHy 1o Maremaruke, M. LleHTp TectupoBanus MO

P®: 2010

. JIpicenko @.®., KanamuumkoB B.JO., Heiimapk A.b., [laBbimoB BbB.E.
Marematuka. IloarotoBka k EI'D, mnoaroroBka K BCTYNHUTEIbHBIM

sk3aMeHaMm.- PocroB-Ha-/lony: Cunck. 2004

. Maremaruxka. KonTtponbHO-u3MepuTeabHbIe MaTepHuabl €IMHOTO
rocyaapcTBeHHoro »dk3ameHa B 201lr  M.: IleHTp TecTUpoBaHUA

Muno6pazoBanust Poccun, 2011
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http://virlib.eunnet.net/mit/
http://195.19.32.10/physmath/index.htm

JIOnOJIHUTEIbHbIE HCTOYHUKH
g mpenogaBarenei
Anexkcauapos A.Jl., Bepaep A.JIL., Peokuk B.M. T'eomerpus (6a30Bbiii ¥ pOoGUIBHBIN

ypoBHH). 10—11 k1. 2005.
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Konsirun FO.M., TkaueBa M.B, ®eneposa H.E. u np. nox pea. XKmwxkuenko A.b. Anre6pa
U Hayajla MaTeMaTH4ecKoro aHanu3a (0a30Bbli U MpouiabHbIA ypoBHH). 10 k1. — M.,
2005.
[Tapeirun N.®. I'eometpus (6a30BbIit ypoBeHb) 10—11 k1. — 2005.

JInd cTyneHToB
Amumos I1.A. u ap. Anre6pa u Hauana ananuza. 10 (11) k1. — M., 2000.
Konsirun FO.M. u np. Maremaruka (Kuaura 1). — M., 2003.
Konsirun FO.M. u ap. Maremaruka (Kuaura 2). — M., 2003.
Jlykankun IJI., Jlykankua A.I. Maremaruka. Y. 1: yye6HOe mmocoOue sl yupekaeHUH
HavyaJIbHOTO MpodeccruoHanbHoro oopazosanus. — M., 2004.

CwmupnoBa .M. T'eometpus. 10 (11) k. — M., 2000.

4. KOHTPOJIb MU OHLEHKA PE3VJIBTATOB OCBOEHUA JUCHUIIJINHBI-
MATEMATHKA.
KoHTpoaib ¥ oLeHKa pe3yabTaToB OCBOCHUS Y4eOHOW AMCIUIUIMHBI OCYIECTBIISETCS

mpenoaaBaTcjicM B IMPOHCCCEC MPOBCACHHUA IPAKTUYCCKUX 3aHﬂTHﬁ, TCCTUPOBAHHA, a

TAKI)KE BBITIOJIHCHU A O6yanOHIHMHC$I HHIAWBHUAYAJIbHBIX 3aI[aHI/II>'I.

Tema YpaBHeHHs ¥ HepaBeHCTBA CamocTrosiTesqibHasi padora
3HaTh: NOHATHE PALIMOHAIBHOI0, UPPALMOHAIBHOTO, DpoHTATBLHBINH 0NIPOC
NuauBuayaibHas padoTa no

MOKa3aTeIbHOI0 YPaBHEHHUS, HEPABECHCTBA, CHCTEMBI




II0OKA3aTEIbHbIX YPABHEHUN U HEPABEHCTB.

YMeTh: pemiats NPOCTEHIINE YPAaBHEHNS U HEPABEHCTBA U UX
CHCTEMBbI CTaHJAPTHBIMH METOAAMU; N300paxarh

MHOXECTBO pCIHGHI/Iﬁ HCPABCHCTB.

KapTouKaM

Tema OcHOBBI TPUTOHOMETPHUH
3HaTh: NOHATHUS CUHYCA, KOCUHYCA, TAHT€HCA, KOTAHTeHCa

IIPOU3BOJIBHOIO YIVIa; paJUaHHON MEPBI yIIa; KaK
OIpeNEeNATh 3HAKU CUHYCA, KOCUHYCA U TaHI€HCa IIPOCTOTO
apryMeHTa 10 YETBEPTSIM; OCHOBHbIE TPUTOHOMETPUUYECKUE
TOXJIECTBA; (POPMYIIbI CHHYCA, KOCUHYCA CyMMBbI U
Pa3HOCTH JIBYX YIVIOB; ()OPMYJIbl ABOMHOIO yIiia; (GOpMYJIb
IIPUBEICHUS.

YMeTh: BelpaXkaTh paJldaHHYIO MEpY yIila B Ipagycax U
HA000POT; BBIYUCIATH CHHYC, KOCUHYC, TAHTCHC U
KOTaHI'€HC YTJIa; UCIOJIb3Ys YUCIOBYIO OKPYKHOCTh
OTIpeNENATh CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC
IIPOM3BOJIBHOTO YIVIa; OIPEENIATh 3HAKU CUHYCa, KOCUHYCa,
TAQHI'€HCA, KOTAHT'€HCA 110 YETBEPTAM; BBIIOJIHATH
npeoOpa3oBaHUe MPOCTHIX TPUTOHOMETPUYECKUX
BBIPKCHMI; YIIPOIIATh BBIPAXKECHUS C IPUMEHEHUEM

TPUTOHOMETPUIECKUX (POPMYIL.

3HATh: ONpe/ieNIeHNEe apKKOCUHYCa, apKCUHYCa, apKTaHI'€HCa
131 dbopmyIbl JUTSt peleHus MIPOCTEHUIINX
TPUTOHOMETPUYECKUX  YPAaBHEHMH; METOIbl  PEIICHHUS

TPUTOHOMETPUYECKUX YPABHEHHM.

YMETh:  pelarb  IPOCTEHUIINE  TPUTOHOMETPUYECKHE
ypaBHEHHUS 10 (GopMysaM; peliaTh KBaJpaTHbIC ypaBHEHHS
OTHOCHUTENIbHO SINX, COSX, tgX M cCtgX; ONpeneNaTh

OJTHOPOJIHBIE YpPaBHEHHs IEPBOM M BTOPOM CTENEHU H

pEIaTh UX M0 aJCOPUTMY, CBOIS K KBaAPATHBIM;, IPUMEHSTH

OreHka pe3yJbTaroB padOThl HA

MPAKTHUYCCKUX 3aHATUAX

CamocrosiTenbHas padora

OpOHTANIBHBIN OIIPOC

WupuBuayanbHas paboTa mo

KapTOYKaM

Ypoku 06001eHus U

CUCTEMATU3AMN 3HAHUN

OreHka pe3yJabTaToB padOThl HA

MPAKTHYCCKUX 3aHATUAX

CamocrosiTenbHas padora

OpOHTAIBHBIN OIPOC

WupuBuayanbHas paboTa mo

KapTOYKam




METOJ] BBEICHUSI HOBOW MEPEMEHHOM, METOJ PA3JIOKECHUS HA
MHOKUTEIN pu pelLIeHnn TPUTOHOMETPUYECKUX

YPABHEHUH.

3HATh: TPUTOHOMETPUYECKUE (YHKIIMH, WX CBOWCTBA U
rpaduku; OONACTh ONpENeNCHHs] W MHOXXECTBO 3HAYCHUUN

TPUTOHOMETPUYECKUX (QYHKIIMM.

YMEeTh: HaxoauTh O0O0NACTh OIpPENENEHUs M MHOXECTBO
3HAQUEHUH TPUTOHOMETPHUYECKUX (YHKIUI; MHOXKECTBO
3HaYeHUN TpUroHomeTpuyeckux ¢yHkuuit Buaa kf(x) m,

rae f(x)- mo0ast TpuroHomMeTpudeckas GyHKIHMS.

Tema uddepeHunanbHOe HCHUCTCHHE

3HaTh: MOHATHE MPOU3BOAHON QYHKIMHU, PU3UUECKOTO U
TE€OMETPUYECKOTO CMBICIIA IIPOU3BOJHOM; IIPOU3BOJHOM
CTeNeHu, KOpHs; npaBuia nuddepenupoBanusi; GopMysibl
MIPOM3BOHBIX AIIEMEHTAPHBIX (DYHKIWH; YpaBHEHHUE
KacaTeabHOH K rpaduky QyHKIMH; alrOPUTM COCTaBIECHUS

YpaBHEHUS KacaTeIbHOM.

YMeTb: BEIYUCIIATH POU3BOAHYIO CTEIICHHOW (DyHKIIMU U
KOPHsI; HAXOJUTb IIPOU3BOIHBIE CYMMBI, Pa3HOCTH,
IIPOU3BEJEHUS, YACTHOTO; IPOU3BOJAHBIE OCHOBHBIX
3JIEMEHTApHbBIX (PYHKIUI; HAXOAUTH IPOU3BOJHBIE

AlIEMEHTApHBIX (PYHKIUI CIIOKHOTO apryMeHTa.

3HAaTh: NOHATHE CTALIUOHAPHBIX, KPUTUUECKUX TOUYEK,
TOYEK IKCTPEMYMA; KaK IPUMEHSATH IPOU3BOIHYIO K
HCCIIEOBAHUIO PYHKLUN U OCTPOCHUIO IPAPHUKOB; KaK
HCCIJIEI0BATh B IPOCTEHIINX Cllydasx QyHKIHUU Ha
MOHOTOHHOCTb, HAXOAAUTh HAUOOJbIIIEE U HAUMEHbIIIEE

3HaYeHUs QYHKIIUH.

'YMeTh: HAXOAUTh HHTEPBAJIbI BO3paCTaHud U yﬁblBaHHﬂ

(pyHKIMI; CTPOUTH 3CKH3 rpaduKa HenpepbIBHOM

(GYHKIMHN, onpeaeJéHHOM Ha 0TPe3Ke; HAX0IUTh

CamocrosiTenbHas padoTa

@pOHTAIBHBIN OIIPOC

WupuBuayanbHas paboTa mo

KapTOYKaM

TectoBas pabora

OreHka pe3yJabTaroB padOThI HA

MPAKTHUYCCKUX 3aHATUAX




CTAIMOHAPHBIE TOYKH (PYHKUHUH, KPUTHYECKHE TOUKH H
TOYKH IKCTPEMyMa; MIPUMEHSTh NPOU3BOIHYIO K

MCCJIeI0BAHUIO (DYHKIIMH M MOCTPOEHHIO Tpa(huKoB

Tema HHTerpajbHOe HCUMCICHHE

3HaTh: OHITHE TIEPBOOOPA3HOM, HHTErpaia; mpaBuiIa
HaXOXKJICHHS IEPBOOOPA3HBIX; TAOIHUIYy IEPBOOOPAZHBIX;
dbopmyiny Hetorona JleiiOHuna; mpaBuia HHTETPUPOBAHUS.

YMeTb: J0Ka3bIBaTh, YTO NaHHAst (PyHKIMSA SABISETCS
epBOOOPA3HOM [Ist APYTOil TaHHOH (YHKIMH; HAXOAUTh
OIHY U3 NEPBOOOPA3HBIX /Il CyMMbI GYHKIMH U
[pou3BeieHUs] QYHKIMM Ha YUCII0, N300paxarb
KPUBOJIMHEHHYIO TPalelHio, OTPaHUYEHHYIO rpaduKaMu
HIIEMEHTAPHBIX QYHKLUI; BBIYUCIISTH HHTErPal OT
HIIEMEHTApPHOHN (PYHKIIMM IPOCTOrO apryMeHTa 1o Gopmyse
HprotoHa JleiiGHuIa ¢ moMoIipio TabauLbl TepBOOOPa3HBIX
Y IIPaBUJI UHTETPUPOBAHMSI; BBIYMCIISATH IUIOIIA b

KPHUBOJMHEHHOM TpalelMi, OTPaHHUEHHON PSIMBIMH

CamocTosiTenbHas padbora
@pOHTAIBHBIN OIIPOC
NuauBuayanbHas paboTa 1mo kaproy
TecToBas pabora

OrieHKa pe3yJbTaToB padOThI HA
MMPAKTHYCCKUX 3aHATUAX

KaM

Tema HpﬂMBIe ! IIJIOCKOCTHU B IIPOCTPAHCTBE

3uate: [loHATHA: NapaienbHble IPSIMBbIE, IUIOCKOCTH,
npsMasd U IOCKOCTh, CKPCIIMBAIOIIHUECCA ITPAMBIC.
CaoiicTBa nmapaienbHbIX MPSMBIX, IJIOCKOCTEH, MPU3HAK
MapajyIeIbHOCTH MPSAMOM U MIIOCKOCTH, MIPU3HAK
napaielbHOCTH IockocTel. IlonsaTus:
NEepIEHANKY/SPHBIE IPAMBIE, TNIOCKOCTH, IpAMas 1
IJIOCKOCTh, HAKJIOHHAS!, pACCTOSIHUE MEKIY
CKPELIMBAIOIUMHUCS MPSIMBIMH, PACCTOSIHUE OT TOUKHU 10
miockocTy. Teopemy o Tpex neprneHaukymnsapax. CBoiicTsa
Y IIPU3HAKU MEPIEHINKYIIPHOCTH, BCEBO3MOXKHBIE CIydau
B3aMMHOI'0 pacojoXeHus miockocteil. CBoiicTBa

mapalJICJIbHBIX IIJIOCKO CTCH.

YMeTh: 10Ka3bIBaTh TEOPEMbI CTPOUTH CKPEIIMBAIOIINECS U
napa’suiesibHble psMble. Pemats 3a1a4n Ha IPUMEHEHHUE
aKCHUOM CTEpEOMETPHUH, Ha IPUMEHEHNE CBOMCTB U

OPHU3HAKOB MapaIEIbHOCTH, NIEPHIEHIUKYISIPHOCTH.

OrieHKa pe3ysbTaToB MpU

pelIeHuu 3a1a4

CamocrosrenbHas paboTta
@pOHTANIBHBIN OIPOC

WnpuBuayanbHas paboTaio

KapTOYKaM

OreHKa pe3ysbTaToB
WHIAWBUAYAJIbHOI'O KOHTPOJIA B

dbopmMe cocTaBiieHUS KOHCIIEKTOB.

Ypoku 06001eHus U

CUCTEMaTU3aly 3HAHUN




Tema KoopauHaThl M BEKTOPHI

3HaTh: MOHATHS: BEKTOP, JBMKEHUE, TapAJIICIbHBIN
nepeHoc, @opMyIibl: pacCTOSHUS MEXKIY TOUKAMH,
KOOPJIMHATHI CEPEIMHBI OTPE3KA, CKAISIPHOTO
MPOU3BEAECHUS BEKTOPOB, KOCUHYCA YIJIa MEXKIY

BCKTOPaMHU.

YMETh: yMETh CTPOUTh KOOPAMHATBI B IIPOCTPAHCTBE,
[IPUMEHATH IIOJIyY€HHblE 3HAHMs JUIsl pelleHus 3azad,
Perate 3a7a4M Ha pacdyeT KOOpAUHAT BEKTOpa, CKAJISIPHOIO

IMPONU3BCACHUS, HaXOaUTh

yriia

MCXKAY TOYKaMH,

MEXIy  BEKTOPaMH;

[PACCTOSAHUEC KOOpAUMHATBI CEPCAUHBI

oTpesKa.

OrieHKa pe3ysbTaToB MpHU

pelIeHuu 3a1a4

CamocrosTenbHas paboTa

@pOHTAIBHBIN ONIPOC
OrieHKa pe3ylbTaToB padOThI HA
MMPAKTHYCCKUX 3aHATUAX

Ypoku 06001eHus U

CUCTEMaTU3aly 3HAHUN

Tema MHOrorpaHHuKHu

3HaTh: IBYIpPaHHBIN YTOJl, 3JIEMEHTHI IPU3M,
napasuienenumesna, nupamMuibl. CBONCTBA MIPU3MBI,
napajienenumnena, NMpaMuibl. YMETb: CTPOUTh
JBYTPaHHBIN yroy, HAXOAUTH Ha YEPTEXKE €r0 AINEMEHTHI,
CTPOUTH JJUHEUHBIN YroJl ABYrpaHHOrO yria. Pemiars
3a/laud Ha pacyeT JMHEWHOTO yIiia OT JBYTPAHHOTO YIJa.
Haxomuts Ha yepTexe 271eMeHThl MHOTOTPAHHUKOB U

npu3M. CTpPOUTH II-yroJbHbIE MHOTOTPAHHUKH, CEYCHUSI.
Pemats 3amaun u1st pacyeT GOKOBOM 1 TIOIHOM

MOBECPXHOCTH MHOI'OI'PAHHUKOB, 3JICMCHTOB

MHOI'OT'PaHHHKOB.

CamocrosrenbHas pabota
OpOHTAIBHBIN OIPOC

MuauBuyanbHas paboTaio
KapTOuKam

OrieHKa pe3ylbTaToB padOThI HA
MMPAKTHYCCKUX 3aHATUAX

Ypoku 06001eHus U

CUCTEMaTU3aly 3HAHUN

Tema Teaaun MOBEPXHOCTHU BPpalllCHUS

3HaTh: NOHATHUSA: LIap, KOHYC, HWIMHJD; JIEMEHTHI 11apa,
LUJIUHAPA, KOHYCA, CBOWCTBA IUIUHIPA, BUIBI KOHYCOB,
CBOMCTBA CEKYLIUX INIOCKOCTEN I1apa, HWIMHAPA, KOHYCA.
YMeTb: CTPOUTH LUWIMHAP, HAXOAUTh HA YEPTEKE IIEMEHTHI

LWIAHPA, CEYEHHUS TEJ BPaLEHUs, pELIaTh 3a1a4i Ha

CamocrosrenbHas pabota
@pOHTAIBHBIN ONIPOC

WNuauBunyanbHas pabota 1o

KapTOYKaM

OrneHka pe3yJabTaToB IpU PELLICHUU
3amaq

PacucT 3JICMCHTOB TCJI BpallICHU A, 5JICMCHTOB CCUCHHIA.




OrieHKa pe3ylbTaToB padOThI HA
MMPAKTHYCCKUX 3aHATUAX
Ypoku 06001eH s 1

crCTeMaTu3aly 3HAaHUN

Tema U3mepeHusi B reoMeTpuu

3HaTh: nmoHaTue oobema. ®opMyibl 00LEMOB IPU3MBIL,
MUpaMU/Ibl, TapajuieNenunesa, NWINHAPa, KOHyca, 1apa,
YCEU4EHHOTO KOHYyCa.

VYMeTh: pemars 3a/1a4u Ha pacueT 00beMa MPSIMOYTOJILHOTO
napa’suiesienumnena, Mpu3Mbl, MTUPaMUIbI, HWINHAPA,
KOHYCa, [Iapa, YCEYEeHHOTO KOHYCca, 00bEMOB IIAPOBOTO

CCKTOpAa U MapoBOro CCrMEHTA.

CamocrosrenbHas paboT

DpPOHTANIBHBIN OIPOC
OreHka pe3ynbTaroB padOThI HA
MPAaKTUYECKHUX 3aHATUAX

Tema DjieMeHTbI KOMOMHATOPUKH

3HaTh: MOHATHE KOMOMHATOPHOH 3a/1a4M M OCHOBHBIX
METOZIOB €€ peleHus (IepeCcTaHOBKY, pa3MELIEHMS,
codyeTaHusi 0€3 MOBTOPEHUS U C IIOBTOPEHUEM );[TOHSTHE
JIOTHYECKOH 3aa4M; PUEMBI PELLIEHUS] KOMOMHATOPHBIX,

JJOTUYCCKHUX 3aaa4, 3JICMCHTHI Fpa(bOBOl"O MOICIUPOBAaHMA.

YMeThb: NCTIOIB30BaTh OCHOBHBIE METO/IbI PELICHUS
KOMOMHATOPHBIX, IOTHYECKUX 33/]1a4; pa3padaTbiBaTh
MOJIEIT! METOAOB PEUICHHUS 33134, B TOM YHCJIe U TIPU

HOMOIIY Ipad0BOro MOAEINPOBAHMS.

CamocrosrenbHas pabota

OpOHTAIBHBIN OIPOC

WNuauBunyanbHas pabota 1o
KapTOUYKaM

OrieHKa pe3yJbTaToB padOThI HA
MPAKTHYECKHUX 3aHATHUSIX

Ypoku 06001meH s 1
CHCTEMaTU3AlMU 3HAHUU

Tema Di1eMeHTbI TEOPHUHA Bep0ﬂTHOCTeﬁ

3HaTh: MOHATUE BEPOSATHOCTU COOBITHIA; IOHSATHE
HEBO3MOKHOTO M JOCTOBEPHOT'O COOBITHS; IOHSATHE
HE3aBUCHMBbIX COOBITHI; OHATUE YCIOBHON BEPOSTHOCTU
COOBITHI; TOHITHE CTATUCTUYECKONW YacTOThl HACTYIUICHHUS

COOBITHUI.

YMeTb: BEIUUCIIATH BEPOATHOCTH COOBITHIL; OIPEesTh
PaBHOBEPOSITHbIE COOBITHUS; BHIIIOTHATH OCHOBHBIC
orepaiuu HaJl COOBITUAMU; JOKAa3bIBaTh HE3aBUCUMOCTh

COOBITHI; HAXOANUTD YCJIOBHYIO BEPOSITHOCTD; PElIaTh

OpOHTAIBHBIN OIPOC
OreHKa pe3ysibTaToB

WHIMBUIYaJILHOTO KOHTPOJIS B
dbopmMe cocTaBiieHrs KOHCTIEKTOB,
Ta0JIHII

Ypoku 06001eHus U

CUCTEMAaTU3alM1 3HAHUN




NPaKTUYCCKHUE 3a]a4U, IPUMCHAA MECTOAbBI TCOPHUU

BEPOSITHOCTH.

Tema Dj1eMeHTBI MATEMATHYE€CKOH CTATHCTHKHU

3HAaTh: OCHOBHBIC OHATHS U METOAbI MaTeMaTHYeCKOM
CTaTUCTHUKU, IIOHATHUC O 3aga4ax MaTeMaTHU4eCKOM

CTaTUCTHUKU.

VYMmeTh: peiaTh NPAKTUYCCKUC 3aJa4u, IPUMCHIAA MCTO/IbL

MaTeEMaTUYECKON CTAaTUCTUKHU.

OreHka BBINOTHEHHS pedeparos,

pacueToB

5.IJTJAHUPOBAHHUE YUEBHBIX 3AHATHUMN C HCIIOJIb30BAHUEM AKTUBHBIX U
HUHTEPAKTUBHBIX ®OPM U METOA0OB OBYUEHMUSA

Ne | Tema yuebnoro 3anstust | Kon-Bo AKTUBHBIE U (dopmMupyemMbIe YHUBEPCATbHbIC
/o 4acoB WHTEPaAKTHBHbIE | yueOHBIC ICHCTBUS
(GOpMBI U METOJIBI
o0vyuenns
1 2 CemuHap JIngnocTHBIE
[Ipumepsr (obecrnieunBaroT LIEHHOCTHO-
(YHKIIMOHATBHBIX CMBICJIOBYIO OPUEHTALINIO

3aBUCHMOCTEN B
pEAIbHBIX MpOLECCaX U
ABJICHHUAX.

00y4aroLINXCsl U OPUECHTAINIO B
COIIMAIIBHBIX POJISIX U
MEKJIMYHOCTHBIX OTHOIICHUSX )
ITo3HaBarenbHbIE
(obecnieunBarOT
UCCIIEIOBATEIIBCKYIO
KOMIETEHTHOCTh, YMEHUE
pabotath ¢ HHpOpMAIHEii)
KommyHMKaTHBHBIE
(obecnieunBaroT COLUAIbHYIO
KOMIETEHTHOCTh B y4eT
MIO3ULIMM IPYTUX JIIOACH,
YMEHHUE CIylIaTh ¥ BCTYIATh B
JIMAJIOT, y4acTBOBATh B
KOJUJIEKTUBHOM OOCYKIACHUU
npo0ieM, B3aUMOACHCTBOBATh U
COTPYAHHUYATh CO CBEPCTHUKAMHU

M B3POCIJIBIMH )




IIpumenenue VYpoxk - urpa JInynoCTHBIE

MaTeMaTH4eCKHUX (oOecneunBarOT IIEHHOCTHO-

METOZOB ISl PEILICHUS CMBICJIOBYIO OPUEHTALIHIO

COJIEpKaTEIbHBIX 3a1a4 00y4aroLINXCsl U OPUECHTAINIO B

U3 Pa3IUYHBIX 00JacTei COLIMAJIbHBIX POJISIX U

HAyKU U IPAaKTHUKH. MEXJINYHOCTHBIX OTHOILIECHUSX )

HNurepnperanus ITo3HaBarenbHbIE

pe3ynbrara, yueT (obecrneunBaroT

peanbHbIX OrPAaHUYECHUH. HCCIIEI0BATENBCKYIO
KOMIIETEHTHOCTb, YMEHUE
pabotath ¢ HHpOpMAIHEii)
KommyHMKaTHBHBIE
(obecrnieunBarOT COLUAIbHYIO
KOMIIETEHTHOCTb U Y4YET
MIO3ULIMM IPYTUX JIIOACH,
YMEHME CIylIaTh U BCTYaTh B
JMaJIOT, y4acTBOBaTh B
KOJUJIEKTUBHOM OOCYKIACHUU
npo0sieM, B3aUMOCHCTBOBATh U
COTPYAHUYATh CO CBEPCTHUKAMHU
M B3POCIBIMH )

[Ipumeps! npuMeHeHUst Kongepenmus JInynocTHBIE

UHTErpaia B QU3MKE U (obecrnieunBaroT LIEHHOCTHO-

reOMETPUU CMBICJIOBYIO OPUEHTALINIO
00y4aroLINXCsl U OPUECHTAINIO B

[Inomaau niaockux WHuTepakTuBHAS COLIMAJIbHBIX POJISIX U

buryp

Jexkuus, pabora B
MaJIbIX TPYIITax

Pazmemnienus,
MEePECTaHOBKHU U
COUYCTaHUS

WNHurepakTuBHas
JeKuus,
IBpUCTUYECKAS
Oecena

MEKJIMYHOCTHBIX OTHOIICHUSX )
ITo3HaBarenbHbIE
(obecnieunBarOT
UCCIIEIOBATEIIBCKYIO
KOMIETEHTHOCTh, YMEHUE
pabotath ¢ HHpOpMAIHEii)
KommyHMKaTHBHBIE
(obecnieunBaroT COLUAIbHYIO
KOMIETEHTHOCTh B y4eT
MIO3ULIMM IPYTUX JIIOACH,
YMEHHUE CIylIaTh ¥ BCTYIATh B
JIMAJIOT, y4acTBOBATh B
KOJUJIEKTUBHOM OOCYKIACHUU
npo0ieM, B3aUMOACHCTBOBATh U
COTPYAHHUYATh CO CBEPCTHUKAMHU
M B3POCIJIBIMH )




IIpunoxenue

Tembl pedeparoB (10KJIaA0B), HCCIEI0BATEILCKUX MPOEKTOB

+ HenpepbiBHbIE 1poOH.

* IIpumeHeHUE CIOXKHBIX MPOIEHTOB B IKOHOMUYECKUX pacyeTax.
[TapannenbHOE MPOEKTUPOBAHUE.

Cpennue 3HaUCHUA U UX IPUMEHEHHUE B CTATUCTHUKE.
BexTopHoe 3aanue npsiMbIX U TUIOCKOCTEH B TPOCTPAHCTBE.
CrnoxeHue rapMOHUYECKUX KOJICOAHHM.

['paduueckoe penieHre ypaBHEHUN U HEPABEHCTB.
[IpaBuibHBIE U ONTYPABUIbHBIE MHOTOTPAHHUKH.
Konunueckue ceueHust 1 UX NIpUMEHEHUE B TEXHHUKE.
[Tonsitue nuddepenimana u ero NPUIKEeHHUS.

Cxembl MOBTOPHBIX UCTIBITaHUN bepHymu.

HccnenoBanve ypaBHEHUI 1 HEPABEHCTB C MMAPAMETPOM.



6. JIMCT USMEHEHUI U JOITOJIHEHUI, BHECEHHBIX
B PABOUYVYIO ITPOI'PAMMY

Ne MU3MCHCHUSA, JaTa BHCCCHUA N3MCHCHUA, Ne CTpaHULIbI C UBMCHCHUCM,

BbILJIO CTAJIO

OcHoBaHnue:

Ilognuch JuIA BHECILET0 H3MEHEHNS




