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Pabouas nporpamma y4ueOHOI nucuuiuinHbl « MaTtemaTika» pazpaboTaHa B
COOTBETCTBHUH C TPEOOBAaHUAMH (eIepaTIbLHOTO TOCYITaPCTBEHHOTO
oOpazoBarensHOT0 cTanaapra (nanee — I'OC) cpeanero odiero odpazoBanus,
YTBEPKJIEHHOT O ITprKa3oM Muno6pazoBanus Poccum ot 17.05.2012r. Ne 413,

PEKOMEHJALMSIMHU 110 OPraHU3aLUHU MOJIYYEHHS CPETHETO 0OILIEro
oOpa3oBaHus B MpeJENax OCBOCHUS 00pa30BaTEIbHBIX TPOTrPaMM CPETHETO
npodeccuoHanbHOro 00pa3oBaHus Ha 0a3e OCHOBHOTO 0OIEro 00pa3oBaHUs C
y4eToM TpeboBaHuM (eepanbHbIX TOCYAaPCTBEHHBIX 00Pa30BaTEIbHBIX
CTaHJIapPTOB U MOJIy4aeMON CHEIHMATbHOCTH WIH MPO(PECCUN CPETHETO
npodeccruonansHoro oopazoBanus (MucbMo JlemapramMeHTa rocyapCcTBEHHOM
MOJIUTUKH B cepe NoAroToBKH padounx kaapos u 110 Munobpuayku Poccuu ot
17.03.2015 Ne 06-259),

MIPUMEPHOM MporpamMmbl yueOHON AUCHUIUIMHBI «MaTemaTuka: anreopa,
Hayajla MaTeMaTHYeCKOro aHalim3a, reoMeTpus» «MaremaTuka: ainreOpa, Hadasa
MaTeMaTHUYECKOI0 aHalln3a, TeOMETPUs» ISl TPO(EeCCUOHATBHBIX
oOpa3oBaTeNbHBIX OpraHU3aIlHi, peKOMEeHI0BaHHON DenepaabHbIM
roCy1apCTBEHHBIM aBTOHOMHBIM yupexieHueM «denepaabHblii HHCTUTYT
pa3BuTHs oOpa3oBanusm» (ganee — DI'AY «DHPO») B kauecTBE MPUMEPHOM
POrpaMMBbI JIJIsl peaiu3alii OCHOBHOM npodeccruoHanbHOM 00pa3oBaTeIbHON
nporpammbl CITO Ha 6a3e 0CHOBHOIO 00111€T0 00pa30BaHusl ¢ OJyYeHHEM
cpeaHero ooiiero oopazoanus, mpoTokoa Ne 3 ot 21 urosst 2015r.,
peructpanmoHHbiii Homep perieH3un Ne 371 ot 23 utong 2015 r. ®T'AY «DUPO».

C yuerom [IpumepHOii OCHOBHOM 00pa30BaTEIbHON MTPOTPAMMBI CPETHETO
oO1mero oOpazoBanusi, 0J00pEHHOM pereHrneM heepaTbHOTO yaeOHO-
METOAMYECKOT0 00BEINHEHHS 110 00IIIeMy 00pa30BaHHIO (ITPOTOKOI OT 28 HIOHS
2016 1. Ne 2/16-3).
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1. MACHIOPT PABOYEM IPOI'PAMMbBI YUYEFHON JUCILUILINHBI
OY .04 MATEMATHUKA

1.1. O6a1acTh NpUMeHEHUs] IPOTrPaAMMbI
[TporpamMmMa yueOHON AMCHUILIMHBL «MaTeMaTHKa» SBIISETCS YaCThIO
00111600pa30BaTEIILHOTO ITUKIIA NPOSPAMMbL NOO2OMOBKU KE8ATUDUYUPOBAHHBIX
pabouux, cuyxcawux no npogeccusm:
15.01.33 Toxapb Ha cmaHKax ¢ YUCL08bIM NPOSPAMMHBIM YAPABIEHUEeM
15.01.34 @peszeposuyuk Ha CMAHKAX C YUCTIOBLIM NPOSPAMMHBIM YAPABIEHUEM
TEXHUUYECKOTO Npoduiisi MpoPecCHOHANTBHOTO 00pa30BaHMSL.

CocTaBieHa Ha OCHOBE PUMEPHOI MporpamMmbl 0011e00pa30BaTEIbLHON
y4eOHOU AUCHUILUIUHBI «MaremaThka» i NpodhecCHOHATbHBIX

00pa30BaTEIbHbIX OPTaHNU3ALNN.

1.2. Mecto y4eOHoi# aucuumiunbl B cTtpykrype HITKPC:
VYyebnass aucumiuiiHa ««MaremaTtuka» — sBIseTcss NpouiIbHONM y4deOHOM

JTUCIUTUTMHOM, U3ydaeTcsl yriayOJIeHHO B COOTBETCTBUU C TEXHHUUECKUM IMPOQUiIeM
poeCCHOHAIBHOTO 00pa30BaHUsI.

VYuebnas aucrumimHa «MaremaTukay — SABJSIETCS Y4YEOHBIM MPEIMETOM
oOs3aTeNbHONM TIpenMeTHOM oOnactu «Marematuka u uHpopmatukay DOIOC
CpeaHero oo1iero oopa3oBaHusl.

Peanuzanust  copepkaHusi ~ y4yeOHOM  JUCHMIUIMHBI  TIPEANoJiaraet
COOJIOJICHNE TPHUHIUMIIA CTPOrOM MPEEMCTBEHHOCTH II0 OTHOIIEHUIO K
cCollepKaHUI0 Kypca ««MaremaTuka» »  Ha CTYIIEHHM OCHOBHOIO OOIIEro
oOpa3oBaHUs.

B T0 e Bpemss yueOHas auciuiimHa «MaremaTukay oOnanaer
CaMOCTOSITETLHOCTBIO U 1IE€JIbHOCTBIO.

Pabouast mporpamma y4eOHOW AMCHMIUIMHBI «MareMaTuka MMeeT
MEXIIPEIMETHYIO CBsI3b C 00IIe00pa30oBaTEIbHBIMU YYEOHBIMHU JHUCIUIUTMHAMU

«Mudopmartukay, «Du3nka.



N3yuenne o06meoOpa3oBaTebHOM Y4eOHOW AMCHMIUIMHBI «MaTemaTuka
3aBepIIacTcs MOBEACHIEM UTOTOB B (JopMe dK3aMeHa B paMKax MPOMEKYTOTHON

arTeCTalliu CTYACHTOB.

1.3. [Ilnanupyemble pe3yabTaTbl 0CBOEHHUS Y4eOHOI TN CHUILTHHBI
OcBoeHue  colepkaHusi ~ y4eOHOW — AUCHUIUIMHBL  «MaTemaTuka»
o0ecrneunBaeT JOCTHHKEHHUE CTYIEHTaMH CICAYIOUINX Pe3yJIbTaTOB:

* JIUUHOCHIHbBIX.
- C(l)OpMI/IpOBaHHOCTB HpGI[CTaBJIeHI/Iﬁ 0 MAaTCMATHKC KaK YHHUBCPCAJIbBHOM 3BIKC

HAyKH, CPEJCTBE MOJEITUPOBAHUS SBICHHM U TPOILECCOB, HMJEIX M METOAax
MaTEeMaTHKH;

- TOHMMAaHWE 3HAYUMOCTH MATeMaTHKU JIJIi HAyYHO-TEXHUYECKOTO IMporpecca,
c(hOpMHPOBAHHOCTh OTHOIIICHHUS K MaTEMaTHKE KaK K YacTH OOIIEeYeTOBEYCCKOM
KyJIbTYpPhl Ye€pe3 3HAKOMCTBO C HMCTOPHEH pa3BUTHS MaTEMaTHKH, DBOJIOIUCH
MaTeMaTUUYECKUX HJICH;

- pa3BUTHE JIOTMYECKOTO MBINIJICHUSA, TPOCTPAHCTBEHHOTO BOOOpaKeHUS,
QITOPUTMHUYECKON KYJIBTYPhl, KPUTUHYHOCTH MBIIIJICHUS Ha YPOBHE, HEOOXOAUMOM
JUIs Oyayien mpodecCHoHaabHOM IeATeIbHOCTH, IS TTPOJIODKEHUS 00pa3oBaHus
U caMO00Opa30BaHMS;

- OBJIaJICHUE MATEeMATHUYECKUMHU 3HAHMSIMU U YMEHUSMH, HEOOXOIUMBIMHU B TI0-
BCCTHEBHOM JKU3HM, JIJIT OCBOECHHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCIHMIUINH U
JTUCITUTUINH TPOo(dheCCUOHATBFHOTO IUKJIIA, 71 TOJIYIeHHS 00pa30BaHUs B 001aCTsIX,
HE TpeOyroluX yriayO0JeHHOH MaTeMaTHYeCKOi MOArOTOBKHY;

- TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHHUIO, B TOM YHCJIe caMO00pa3oBaHuI0, Ha
MPOTSDKEHUHM BCEM JKU3HU; CO3HATEIHLHOE OTHOIICHHE K HEMPEPHIBHOMY 00-
pPa30BaHUIO KaK YCJIOBHUIO YCIEIIHOW MpodeccHoHaabHOM W OOIIECTBEHHOM
NEeATEITbHOCTH;

- TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOATEIbHOW TBOPYECKOW M OTBETCTBEHHOM
NEesATEeIbHOCTH;

- TOTOBHOCTHh K KOJUICKTUBHOW pPabOTEe, COTPYIHUUYECTBY CO CBEPCTHHKAMHU B
oOpa3oBaTenpHOM,  OOLIECTBEHHO  MOJE3HOM,  y4eOHO-HCCIIeI0BaTENbCKOM,
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IIPOEKTHOMU U APYTUX BUJAX AECATEIBHOCTH;
- OTHOILIEHHE K NMPO(PECCHOHATBHON NEATEIbHOCTH KaK BO3MOYKHOCTH Y4YacTHUs B
pPELICHUN JIMYHBIX, OOIIECTBEHHBIX, TIOCYJapCTBEHHBIX, OOLIECHAIIMOHAIbHBIX
po0em;

* MemanpeomemHuIX:
- YMEHUE CaMOCTOSTEIIBHO ONPEACIIATh LEIU IEATEIBHOCTU U COCTABIIATH IIJIAHbI
JEATEIbHOCTH; CaMOCTOSITEIILHO OCYILIECTBIIATD, KOHTPOJIMPOBATh 151
KOPPEKTUPOBATh JEATEIIBHOCTD;, HCIIOJIB30BATh BCE BO3MOXKHBIE PECYpPCHI A
JOCTMIKEHHUsI IIOCTaBJICHHBIX IENEM W pealn3alid IUIAHOB JAESATEIbHOCTH;
BBIOMPATH YCIEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYALUIX;
- YMEHHE NPOAYKTUBHO OOIATHCSA M B3aUMOJCHCTBOBATh B MPOIIECCE COBMECTHOM
NEATENIBHOCTH, YYUTBHIBAaThb MO3WULHAHA JPYTHUX YYaCTHUKOB JIE€ATEIBHOCTH,
3¢ (deKTUBHO pa3peniaTb KOH(PIUKTHI;
- BJIaJICHHE HaBbIKAMU [T03HABATEIbHOM, Y4€OHO-UCCIEA0BATEIbCKON U MPOEKTHOM
NeATEIbHOCTH, HaBbIKAMU pa3pelieHus NpoOsieM; CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIIBHOMY ITIOMCKY METOJIOB PELIEHU PAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3JIMYHBIX METOA0B MO3HAHMS;
- TOTOBHOCTH M  CIHOCOOHOCTH K CaMOCTOSITEIbHOM  HMHGOPMAIIMOHHO-
II03HABATEIILHON JIESITEIbHOCTH, BKIIIOUAsi YMEHUE OPUEHTUPOBATHCSA B PA3JIUYHBIX
VUCTOYHHUKAX MH(POpMALUM, KPUTUYECKH OLIEHHBaTh U HWHTEPIPETHUPOBATH
uHGOpPMAIIMIO, TOTYYaEMYI0 U3 Pa3InYHbIX HCTOUHUKOB;
- BJIQJICHUE SA3BIKOBBIMU CPEICTBAMU: YMEHME SICHO, JIOTUYHO UM TOYHO M3J1ararb
CBOIO TOYKY 3PEHUsI, UCIIOIB30BaTh aJICKBATHBIE SI3bIKOBBIEC CPENICTBA,
- BJIaJICHUE HaBbIKaMU MO3HABATEIbHON pediekcuy Kak OCO3HAHUSI COBEPIIAEMbIX
JEUCTBUM U MBICIUTEIBHBIX IPOLECCOB, UX PE3yJIbTATOB U OCHOBAaHWUM, I'PAHULL
CBOEr0 3HAHWs W HE3HAHUs, HOBBIX IO3HABATEJIBHBIX 3a1a4 U CPEACTB I UX
JOCTUKEHUS,
- LEJIEYCTPEMJIEHHOCTh B MOMCKAaX M MPHUHIATHM PELIEHUH, COOOpa3UTEIbHOCTD U
UHTYULMS, Pa3BUTOCTh MNPOCTPAHCTBEHHBIX MPEICTaBICHUI; CIIOCOOHOCTH

BOCIIPUHUMATDL KPaCOTyY U TapMOHHIO MHUPA;



* NpPeoOMemHbIX:
- c(OPMHUPOBAHHOCTb MPEACTABICHUH O MaTeMaTUKe KaK YacTd MHPOBOM
KyJbTypbl M MECT€ MaTeéMaTUKM B COBPEMEHHOW LMBWJIM3ALMU, CHOCO0ax
ONMCAHUSA SIBJICHUN PEATbHOIO MUPA HA MATEMATUYECKOM SI3BIKE;
- BJIAJICHHE HABBIKAMHU HCIIOJIb30BAHUSA I'OTOBBIX KOMIIBIOTEPHBIX IIPOrpamM IIpH
pelIeHuy 3aay;
- cOpPMUPOBAHHOCTH MPECTABICHUN O MATEMATUYECKUX MOHATHUAX KaK BajKHEH-
IIMX MAaTeMAaTUYECKUX MOJENAX, MO3BOJIOIMIMX OIMCBHIBATh U HM3ydaTh DPa3HbIC
IIPOLIECCHI U SIBJICHUS; IOHUMAHUE BO3MOXHOCTU aKCMOMAaTHYECKOTO MOCTPOEHUS
MAaTeMaTHYECKUX TEOPUH;
- BIIaJICHUE METOAAMU J10Ka3aTeJIbCTB U AJITOPUTMOB PELICHUS, YMEHHUE UX IIPUMeE-
HATb, IPOBOJUTH TOKA3ATEIbHBIEC PACCYKICHUS B XOJE PEIICHUS 3314,
- BJAJCHUE CTAHAAPTHBIMM  [PUEMaMM  PELICHUS  PalUMOHAIBHBIX U
UppaLMOHAIbHBIX, II0KA3aTEIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHECHUN
Y HEPABEHCTB, UX CHUCTEM; MCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B
TOM YHUCJE Ul TIOMCKA MYTH PELICHHUs W WUIKOCTPALMU PELICHUs YPAaBHEHUU U
HEPABEHCTB;
- c()OPMUPOBAHHOCTb MPEACTABICHUN 00 OCHOBHBIX MOHATUSAX MATEMAaTUYECKOTO
aHaJll3a U UX CBOMCTBaX, BJaJICHUE YMEHUEM XapaKTepU30BaTh MOBEACHUE (QYHK-
LA, UCIOJIb30BAHUE ITOJIYYEHHBIX 3HAHWW JUISI ONMMCAaHHUS W aHAIU3a PEAIbHBIX
3aBUCUMOCTEH;
- BJIaJICHUE OCHOBHBIMH MOHATHUSIMHU O IUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPHUYE-
CKUX (pUrypax, uX OCHOBHBIX CBOMCTBAX; CPOPMHUPOBAHHOCTH YMEHHS Pacro3Ha-
BaTh TeOMeTpUUYecKre (UTYphl Ha YepTekKax, MOJCISIX U B PEaIbHOM MHpE; IpHU-
MEHEHUE H3YUYEHHBIX CBOWCTB reOMETpUYEcKUX (Guryp u Gopmyn Ajs perieHus
reOMETPUYECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COACPIKAHUEM;
- ¢(hopMHpPOBAHHOCTH MPEACTABICHUN O MpoLeccax U SBICHUIX, UMEIOIINX BEPO-
ATHOCTHBIM XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEaJbHOM MMUpE,
OCHOBHBIX ITOHATHSIX AJIEMEHTAPHOM TEOPHUM BEPOATHOCTEW; YMEHHMU HAXOIAUTH U

OLCHHUBATb BCPOATHOCTH HACTYILJICHHA COOBITHII B HpOCTGﬁIHI’IX IMPAaKTHYCCKHUX



CUTyalusaxX U OCHOBHBIC XapaKTCPHUCTUKHU cnyqaﬁHHx BCINYHH,
- BJIAJICHUC HAaBbIKAMH HCIIOJIb30BAHHA TI'OTOBBIX KOMIIBIOTCPHBIX IIPOIpaMM IIPU

PCIICHUHU 3a1a4.

1.4. Kosin4yecTBO 4acOB HA OCBOEHHE nporpaMMmbl TUCHUIIJTUHBI:

OO0s3arenpHas ayauTOpHas Harpy3ka oOydaromierocsi 307 4acos,



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0bem yueOHOH JUCHUNIMHBI U BU/bI Y4eOHOH padoThl

Bup yuedHoii paboTbl Konuuecmeo
yacoe
O0beM 00pa3oBaTeIbHON HATPY3KH 307
TeopeTnyeckoe 00yueHue 217
[TpakTHYECKHUX 3aHATUM 72
KoHcynbranmu no JuCIuIuimae 6
KoHcynpTanuu no BEIMOJHEHUIO HHAWBUIYAJILHOTO TPOEKTA 6
IIpomescymounas ammecmayus 8 hopme dK3ameHa 6




2.2 TemaTuveckuii JIaH U COJAEPKAHUE yuyeOHOU AUCcUMIIIMHBI MATEMATUKA

HaumeHoBaHue Conep:kaHnue y4eOHOIr0 MaTepuaJia, JJadopaTopHblie padoThI U XapakTepucTuKka O0bem | Ypos
pa3aesioB U TEM NMPAKTUYIECCKUE 3aHATUH, CAMOCTOATECIbHASA paGOTa oﬁy'{amumxcsl, OCHOBHBIX BUJ10B qgacoB |€Hb
KypcoBasi padoTa (IIPOeKT) (eciu npedycmMompeHbvl) AeSiTeJIbHOCTU CTYIeHTOB 30eHM S
( Ha ypOBHe y4eOHBIX
JeHCTBHIl)
1 2 3 4
Brenenue Coaeprxanue yueOHOro MaTepuaJa 2 1
OsHaxkoMJIeHHe ¢ POJIbI0 MATEMATUKHU B HayKe, TeXHUKE, IKOHOMHUKE, BeirtonHeHne BXOXHOTO KOHTPOJISL. 2
UHQOPMAITMOHHBIX TEXHOJIOTUSAX U TPAKTUYECKOM 1eATeIbHOCTH.
OsHaxkoMJIeHHE C IIeJIIMU U 3aJa4YaMU U3YUYeHUI MaTeEMAaTHKH IIPU OCBOCHUN
1 h
crnenunaasHocreir CIIO.
Pasznea 1. Anreopa.
Tema 1.1 Conep:xxanue yue0HOro MaTepuaJia 16
Pa3Burne noHssTHS 1 ]_IGJII)IG U PalOHAJIbHBIE YHCIIA. Bemonnenue apudmMeTnaecknx 2 2
0 YucJjIe neiicTBUIl Hal YHCIaMH, CoYeTast )
YCTHBIC U IMCBbMEHHBIC IPUEMBI.
2 | JleficTBUTENbHBIE UKCIIA. Haxomnenne ommubok B
mpeodpa3oBaHUIX U
BBIYNCJICHUAX.
Haxomgenue IPUOTMKEHHBIX 2
3HaUYeHuH BeJIMYMH n
norpenIHocTei BBIUUCJIEHUHN
3 | Hpubnuocensie sovaucnenun (abCOIIOTHOM M OTHOCHUTEJIHLHOM);
' CpaBHEHUEe UKCJIOBBIX
BBIpAKEHU. Haxoxnenue
OmMOOK B IIPeoOpa30BAHHUAX U
BBIYNCJICHUIX.
BrimonHeHne apudMeTnaecKux 2
JIEUCTBHIA HaJ YMCIIAMH, COYeTast
o CTHBIC U ITMCBMCHHBIC ITPUCMBI.
4 | Komnnexcuvie yucna. Jeiicmeus Had KOMNIEKCHLIMU YUCTAMU. 4 P
Haxoxmenune ommbox B
mpeodpa3oBaHUSX U
BBIYUCJICHUAX.
IIpakTHYecKkHe 3aHATHSA: S
. Brimonenne apu(pMEeTHIECKUX
IlpakTuueckasg paboraNel Apudmeruueckue  geficTBUS  HAA — YHCAAMH, JE— Ha I 2
HaXO0XIEHUe HpI/I6AI/I}KeHHBIX 3HaYeHUH BEAUYHH U HOFpeIHHOCTCﬁ BBIYHCAEHUH Haxom,ueHHe HpI/I6JII/I?KeHHI)IX
(2BCOAIOTHOM M OTHOCUTEABHOI), CPAaBHEHUE YHCAOBBIX BhIPAXKEHUH. 3HAYenmH BEJIIHE -
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TIOTpENTHOCTeH BBIUYUCIICHUN
(abCOJIIOTHOM ¥ OTHOCHUTEJILHOM);
CpaBHeHHEe YUHCJIOBBIX
BBEIpaKeHUU.

Haxosxgenne ommbok B
peodpa3oBaHUAX U
BBIYHCJICHUSX.

CamocrosiTesibHast padoTa

Tema 1.2
KopHu, crenenu u
Jorapu(pmsl

Conep:xanue yueOHOTro MaTepHaJia

47

1 | Kopuu HaTypanbHO#f cTeneny u3 uncna u ux coiictBa. KopeHs n-it cremenn.

O3HaKOMJIEHHE C IIOHATHEM
KOPHS{ N-# CTelleHHu, CBOYCTBAMU
paguKaJIOB U IIpaBUIAMU
CpaBHEHUS KOpHEH.
DopmyIupoBaHUe OIIPeIeIeHUST
KOpPHS ¥ CBOMCTB KOpHEH.
Brruncnenne u cpaBHeHME
KOPHEMH, BBIIIOJIHEHNE IIPUKUIKHI
3HaveHns KopHa. Haxomxmenne
ook B IPeoOpa3oBaAHUAX 1
BBIYHCJICHUSIX.

2 CremeHu ¢ palMOHAJIbHBIMHU ITOKA3aTCIIAMU, UX CBOIICTBA.

DopmyaupoBaHTe CBONCTB
creneHell. Beraucienue creneHeit
C paIfHOHAJIFHEIM [TOKA3aTeseM,
BBITIOJTHEHYE TIPUKUIKN 3HAYEHUS
CTelleHU, CpaBHeHUe CTelleHe!.
Haxoxnenune sHavuenuit crerenu,
WCTIOJIB3Y ST IPU HEOOX0TUMOCTH
WHCTPYMEHTAaJIbHBIE CPEJICTRA.
BanucriBanye KOPHSA N-A CTerreHn
B BHJIE CTEIIEHHU C JPOOHBIM IOKA-
3aTeseM ¥ Hao0OpOT.
Haxosxnerne ommbok B
peodpa3oBaHULX U
BBIUMICJICHUSIX.

3 | CreneHu ¢ qeiCTBHTEIBHBIMHI IIOKA3ATEISIMHI, UX CE0LICME.

OsHakoMJIeHHE C IIOHATHEM
CTeIIeHHU C JeMCTBUTEJILHBIM
IIOKA3aTeJIeM.

Haxoxnenue sHadYeHNI CTEIICHN,
WCIOJIB3Y S IPU HE0OX0IUMOCTH
MHCTPYMEHTAaJIbHBIE CPEJICTBA.
Haxoxnerne ommbok B

11




peodpa3oBaHUAX U
BBIYNCJICHUAX.

[IpeoOpa3oBaHue MppalMOHAIBHBIX BHIPAKEHHH.
Pewienne uppannoHanbHbIX ypaBHEHUH.

Brmmosrnenue mpeobpasoBaHmit
BBIpaKEHUU, COJIepRaAIIUX
pagukasasl. BeimosHeHue
pacueToB 110 hopmyIam,
COMIEPIKATIIIM PATUKAJIBL, OCY-
IIIECTBJISIST HEOOXO0TUMBIEe
MIO/ICTAHOBKH U IIpeobpa3oBaHUs.
Ompenesierrie paBHOCUIBHOCTH
BBEIpaKEHUU ¢ paJuKaJIaMU.
PemeHHe HppamuoOHaJIbHBIX
ypaBHeHuti. Haxosxaenue ormmo6ox
B IIpeo0pa30BaHUAX U
BBIYNCJICHUAX.

IIpeoOpa3oBaHue paliMOHAIbHBIX, CTEIEHHBIX, OKAa3aTEIbHbBIX
BBIpaKCHUI. Pelienne nokasareabHbIX ypaBHEHUN.

Bemmosrmenne npeobpasoBaHumi
BHIpQKEHUI, IPUMEHEeHNe
dopMyII, CBA3AHHBIX CO
CBOMCTBaAMM CTelleHeM
[IpeoOpazoBaHKE YHCIOBBIX U
OYKBCHHBIX BBIPQXKECHHI, COAEPKAIINX
CTEIEHH, IIPUMEHSS CBOMCTRA.
PelieHne nokazareabHbBIX YPaBHEHHIA.
Haxoxmenne omrmbox B
peodpa3oBaHUAX 1
BBIUHCJICHUSIX.

Jlorapudm ynciaa. OCHOBHOE JOrapu(pMHUECKOE TOMKIECTBO.

JlecsiTuuHBIE U HATYpaJIbHbIE JTOTapUPMBbI

HevicTBus ¢ norapudmamu. Ilepexos K HOBOMY OCHOBAHHUIO.

O3HaKOMJICHHE C TTIOHATHEM
norapudma, CBOHCTBAaMHU
norapudma. Beraucienue
norapudma gncna. Haxoxnenue
ook B IPeoOpa3oBaHUAX 1
BBIYUCJICHUAX.

IIpeoOpaszoBanue norapu(pMUIECKUX BBIPAKESHUH.
Pemenue norapudmuueckux ypaBHEeHHH.

Brimmosrrenne mpeodbpasoBanmit
BBIpAKEHUH, CoJIepsKaIIux
snorapudmer. Otpesesienue
061acTH TOIMYCTUMBIX 3HAYEHUH
JIOTapUOMIYECKOT0 BRIPAKEHMUS.
Perrenne sorapudpmumaeckux
ypasHenuii. Haxoxnenne omubok
B IIpeoOpa30BaHUAX U
BBIUMCJICHUSAX.

10

HpI/I6J'H/I)KCHHBIe BBIYHCJIICHUS U PCIICHUA MMPUKIAAHBIX 3a1a4.

O3HakoMmIIeHHE ¢ IPUMEeHEHNEM
KOpHEe! U cTelleHel IIPU BhIYUCIIe-
HUU CPeJHUX, JeJIEHIU OTPe3Ka B
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«30JI0TOM CEYEHHID.

HpaRTn'{ecmle 3aHATHUSA:

[Ipaktuyeckas paboraNe2 BrimonaHenne  npeoOpa3oBaHUil BbIpAKEHUH,

COoACpIKaAIX CTCIICHNU U KOPHHU.

[IpakTrueckas pabotaNe3 Pemenue nppamoHaIbHBIX YPaBHEHUH.

[IpakTrueckas pabotaNe4 PemeHne noka3aTenbHbIX YPaBHCHHH.

[IpakTuueckass paboraNe5 Haxoxnenue 3HaueHud soranudma 1o
MIDOU3BOJILHOMV OCHOBaHHUIO. [lenexon oT 0MIHOTO OCHOBAaHHS K IDVIOMV.
Boluucnenne wu cpaBHeHue JsorapudmoB. JlorapupmupoBanue u
MMOTEHIIMPOBAHUE BBIPAKECHUH.

[Ipaktrueckas padota Ne6 Pemenue norapudmMudeckux ypaBHEHHM.

Brmonsenue npeoOpazoBaHuit
BBIPQKEHHH, COAEPKANIMX PagHKabl.
BemonHenne pacueToB 1o GpopMyiam,
coZepIKauM PpayKankl, ocy-
IIECTBIIIST HEOOXOANMEIE TT0JICTAHOBKH
u 1mpeobpazoBanus. OmnpeneneHue
PaBHOCHIBHOCTU
panukanamu. HaxoxaeHue 3HaueHUH

BBIPAKEHUN c

CTereHeH c pAalOHATbHBIMU
MOKa3aTeIsIMH. CpaBHeHHE
CTETEeHEH. Brimonnenue
npeoOpa3oBaHus BBIPAKCHHUIA,

CoACpiKalluX CTCICHU.

Pemenue nppaimronaibHBIX
ypaBHEHUU.

Pemenne noka3aTenbHbIX ypaBHEHUI.

Brmmosnmenune npeobpasoBaHmia
BBIPAKEHUH, COJIEPIKATIINX
norapugmel. Opegenenme
00J1aCTH TOIYCTUMBIX 3HAYCHUN
JIOTapUMHUUECKOT0 BEIPAKEHUSA.

Perrenne sorapudpmumaeckux
ypaBHEHHUH.

10

CamocrosiTesibHas padora

Tema 1.3.
OcHOBBI
TPUTOHOMETPHUH

Conep:xanue yueOHOro MaTepuaJia

49

1 | Paguannas mepa yria. BpamarenbsHoe JBHKEHUE.

WaydyeHne pagmaHHOTO MeTOIa
M3MEepEeHUs YIJIOB BPAIEHUS U UX
CBSI3U C TPAJyCHON Mepoi.
W3o06paskenre yrjioB BpallleHus
Ha OKPY'KHOCTH, COOTHECEHUE
BEJIMYUHEI yTJIa C eT0
PACIIOJIOKEHIEM.

13




CI/IHYC, KOCHHYC, TAHI'CHC 1 KOTaHI'CHC 4YHCJIa.

@opmyupoBaHUe OIpeaeIeHu
TPUTOHOMETPUYIECKUX (PYHKITHH
JIJISI YTJIOB II0BOPOTA M OCTPBIX
YIJIOB IIPSIMOYTOJIBHOT'O
TPEYTOJIbHUKA U 00BICHEHUE UX
B3aWMOCBSI3HN

OCHOBHEBIE TPUTOHOMETPHYCCKUEC TOXKIACCTBA.

[TpumeneHre 0OCHOBHBIX
TPUTOHOMETPUYECKUX TOMKIECTB
VIS BBIUMCJIEHUS 3HAYCHUN
TPUTOHOMETPUYECKUX DYHKITHI
o oxHoM u3 Hux. Haxosxaenue
OIIMOOK B IPeo0pPa3oBaHUAX U
BBIUHCJIEHUSIX.

DopMyIIbl TPUBEICHUS.

O3HaKOMJIEHHE CO CBOMCTBAMU
CHMMETPHUHU TOUYEK Ha eIUHUIHOMN
OKPYKHOCTH U IPUMEHEHNE UX
[IJ1 BEIBOJA (DOPMYJI IIPUBEICHUS.
Haxoxnenne ommbok B
IIPeo0pPa30BAHUAX U
BBIUNCJICHUAAX.

@opMyIbl CIHOKEHUS.

W3zyuenne 0cCHOBHBIX (DOPMY.JI
TPUTOHOMETPHUH: (POPMYJIBL
CJIOMKECHNS U IPUMEHEHNe IIPU BEI-
YHCIIeHAH 3HAYCHUS
TPUTOHOMETPHYECKOI0
BBIPAYKCHUS 1 YIIPOIIEHUSA eT0.
Haxoxnerne ommbok B
mpeodpa3oBaHUIX U
BBIUHCJICHUAX.

®opmyisl ynBoeHHs. DOpMyITbl NOJOBUHHOTO yTJa.

Wsyuenne ocHOBHBIX (popMyJI
TpUTOHOMETPHUHN: OPMY JIBI
YIBOEHUS U MIPUMEHEHUE IIPY BBI-
YKCIEHUY 3HAYEHUS
TPUTOHOMETPUIECKOTO
BBIPAYKEHUS U YIIPOILEHUS €T0.
Haxosxnerne ommbok B
npeodpa3oBaHUAX U
BBIYUCJICHUSX.

[IpeoOpa3oBanus CyMMBbl TPUTOHOMETPUYECKUX (PYHKLIUN B
IIPOU3BEICHNE U IPOU3BEICHMS B cyMMy. BolpakeHne

TPUTOHOMETPUYECKHUX (YHKIIMI Yyepe3 TaHI€HC MOJIOBUHHOTO apryMeHTa.

Naydyerne ocHOBHBIX (DOPMYJT
TPUTOHOMETPHH: IIPeo0pPa30BaAHU
CYMMBI TPUTOHOMETPHUYECKUX
QYHKII B IIPOU3BEIeHIE 1
IIPOU3BEJIEHUS B CYMMY U
[IpUMEeHEeHNe TP BEIYUCICHUH
3HAYEHUS TPUTOHOMETPHUUIECKOTO

14




BBIPQMKEHUSA U YIPOIIEHUS ero.
Haxosxmenune omrmbox B
peodpa3oBaHUAX U
BBIUUCJICHUAX.

8 | IIpeobpa3zoBanus MPOCTENIIMX TPUIOHOMETPUUECKUX BBIPAKEHUIA.

Bemonnenne npeobpa3oBannit
TPUTOHOMETPHUIECKHX BBIPKCHU,
IpPUMEHEHHE NIPY BEIYUCICHUN
3HAYCHUS TPUTOHOMETPHYECKOTO
BBIP2)KEHHUS M YIIPOIIEHHUS €ro.
Haxomgenue onmbok B
peodpa3oBaHUAX U
BBIYUCIJICHUSIX.

9 | Apkcunyc, apKKOCHHYC, apKTAHI'€HC YHUCIIA.

O3HakoMIIEHNE C IIOHATHEM
00paTHBIX TPUTOHOMETPHAUECKUX
dyHRIIHII.

Wsyuenne orpenesesnia
ApKCUHYyCa, apKKOCHHYCA,
apKTaHIreHCca YMCa,
dopmynupoBaHUE HUX,
n300paskeHre Ha eIUHUIHON
OKPYKHOCTH, IPUMEHEHHUE IIPU
pellleHUU ypaBHEHUMN!.
Haxomxnerne ommbok B
peodpa3oBaHUAX U
BBIUHCJICHUAX.

10 | IpocTeiime TPUTOHOMETPHUYECKIE YPAaBHEHHUS.

Pemenne o popmysiam u
TPUTOHOMETPHUUECKOMY KPYTY
TPOCTEHUTITUX
TPUTOHOMETPUYECKUX YPABHEHUIH.
[Ipumenenue 00X METOIOB
pellleHUa ypaBHEeHUU
(IpuBeIeHNe K JIUHEHHOMY,
KBaJIPATHOMY, METO PA3JIOKEHIS
HA MHOMUTEJIN, 3aMeHbI
epeMeHHOI) IIPU PeIeHnn
TPUTOHOMETPUYECKUX YPABHEHUH.
Haxomxnenne ommbox B
npeodpa3oBaHUAX U
BBIUMICJICHUSIX.

12 | TIpocTeiiine TPUrOHOMETPUYECKIE HEPAaBEHCTBA.

YmeHne ormeuaTs Ha Kpyre
pelleHusa IPoCcTeHIux
TPUTOHOMETPUIECKUX
HEepaBeHCTB.

IIpakTHYecKkHe 3aHATHSA:
[Ipaktrueckas pabora Ne7 BrimosHeHHE TOXKIESCTBEHHBIX MpeoOpa3oBaHUil B

Bemonnenne npeobpazoBannit
TPUTOHOMETPHUCCKUX BBIPAKCHUH,
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TPUTOHOMETPUYECKUX BBIPAKECHUSAX.

Ilpaktiyeckast pabora No8  PemieHue NpoCTEMIIMX — TPUIOHOMETPHUYECKHX
YpaBHEHHUIA.

TIPUMEHCHUEC IPU BBIYHUCIICHUN
3HA4YCHUSA TPUTOHOMETPHUICCKOT'O
BBIpAKEHHS ¥ YIIPOILIEHUS €ro.
Petenve npocrenmx
TPUTOHOMETPUYECKUX YPABHEHHIL

CamocTrosiTesbHasi padora

Tema 1.4.
DOYyHKIUH, UX
CBOMCTBA M

rpaguxu.

Conep:xanue yueOHOTro MaTepHaJia

40

®ynxumn. O61acThb ONpPEIE/ICHNUs, MHOKECTBO 3HAYEHUHI; rpaduK
1 | ¢ynkuuu, mocrpoenue rpadukoB GYHKIUH, 3aJaHHBIX PA3TUIHBIMA
criocooamu.

OsHakoMJIeHUE ¢ TIOHATHEM
[IepeMeHHOM, IIPUMEePaMU
3aBHUCHMOCTEHN MEKIy
nepemenubiMu. O3HaKOMIIEHHE C
MIOHSTHEM rpaduKa, oImpeaeIeHne
IIPUHAJIESKHOCTH TOUKH IPapUKy
dyurmuu. Onpeneserue mo
dopmye mpocrerinieit
3aBHUCHMOCTH, BUJIA ee Tpaduka.
Bripaskenue mo opmyiie omgHoi
IIepeMeHHON Yepes IpyTue.
O3sHakoMJIeHHE C OIIpefieIeHHeM
dyHKIIMH, hopMySIMPOBAHTE €ro.
Haxomxpenue obiractu
OIpeIesIeHUus U 00JIaCTH
3HaYeHUH PYHKINU.

2 | CoiicTBa (YHKLUH: YETHOCTH, HEYETHOCTD.

3 CaoiicTBa (GyHKIIMM: MOHOTOHHOCTb, IPOMEXYTKH BO3pAcCTaHUS U
biBaHUs. OrpaHUYEHHOCTD, IEPUOIUYHOCTD.
0 O ,

4 Haubonbiiee u HaMeHbllIee 3HAaYEHUs, TOUYKH IKCTPEMyMa.
I'paduueckas HHTEpHIpeTaIus.

7 [Ipumeps! PyHKIIMOHATIBHBIX 3aBUCUMOCTEHN B peabHbIX MIpoLeccax 1
SIBJICHUSIX.

8 Apudpmernueckue onepanuu Hajx GyHKIUAMU. CiioxHas QyHKIUS
(xomno3unus). [ToHsiTHE O HENPEPHIBHOCTH (DYHKIIHH.

OsHakoMJIeHHE C IPUMEPaAMU
GYHKIIMOHATBHBIX 3aBUCHMOCTEMN
B pPeaJIbHBIX IIPOIecCcax U3
CMEIKHBIX JUCITUATLIINH.
O3HakomIIeHHE C
JI0Ka3aTeJIbHBIMHU
paccyskIeHUsIMHU HEKOTOPHIX
CBOMCTB JIMHEHHOHN U
KBaJpATUYIHOMN DYHKIIHIH,
IIPOBEeIeHUE UCCIIeTOBAHUS
JIMHeNHOH, KyCOUHO-INHENHOI!,
IpoOHO-TUHEHHON 1 KBagpa-
THYHOM PYHKIIUHI, TOCTPOEHUE UX
rpacuros. [locTpoenue u urenue
rpaduKoB PYHKITHH.
UccienoBanve QyHKIAN.
CocrasiyieHne BUIOB OYHKITHUII 110
aHHOMY YCJIOBHIO, pEIIeHIe
3amad Ha 9KCTPEMYM.
O3sHaxoMJIeHHE C IIOHATHEM
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CJIOYKHOU PYHKITHH.

Oo6partnbie ¢pyakimu. O061acTh onpeeseHus U 001acTh 3HAUCHU N
obpatHoit ¢pynkuuu. ['paduk odpaTHOI GyHKIIHH.

Wayuenune nonsmus obpamroii
yHKUUL, OTIpeieIeHre BUIA U
nocmpoerue epaPura 06pamHol
DYHRKUUL, HAX0XHCOCHUE ee
obniacmu onpedesienust u obnacmu
3HAUYeHUU.

10

[TokazarenbHble HyHKIUN: onpeneseHus (GyHKIUH, NX CBOCTBA U
rpaduKu.

11

Jlorapudgmuueckue GyHKIUM: onpeaeneHus GyHKINN, UX CBOICTBA U
rpaduKH.

12

Crenennblie (yHKIMU: ONpeeeHus] PYHKIUH, UX CBOMCTBA U rpaduKH.

Breruncienue suavenuit pyHKIIMH
110 3HAYEHUIO apTyMeHTa.
OmpesesieHre MOJIOKEHUST TOYKH
Ha rpaduKe 10 ee KOOPJAUHATAM U
HAa000pOT.

Ucnionb3oBanme cBOMCTB
dyHRIIMI 1719 cpaBHEHUS
3HAYeHUU CTelleHeld U
JorapugMos.

[TocTrpoenue rpaduror
CTEIIeHHBIX, IOKA3aTeIbHBIX U
JIorapupMuIecKux OyHKIIIIA.

13

Tpuronomerpuueckue GyHKIUU: onpeaeneHus GyHKIMMA, UX CBOWCTBA U
rpaduku.

14

OOpatHble TpUTrOHOMETpUYECKHE QYHKIINU.

OsHakomJiieHHEe C  IIOHATHEM
HeIIpepbIBHON IepuoguIecKon
QyHKINH, dopmynupoBanue
CBOMCTB CHHyca ¥ KOCHHYCA,
IIOCTPOEHNE X IPAPUKOB.
OsuakomuieHue ¢  TOHSTHEM
Pa3pbBIBHOMI IepuoaMIecKoMn
dyHKINH, dopmynupoBanue
CBOMCTE TAHTeHCA YW KOTAHTeHCA,
IIOCTPOEHIE ux rpaguKos.
OsuakomJieHue ¢  TOHSTHEM
CJIOYKHOM PYHKIINHA

15

[IpeobpaszoBanus rpaduxos. [lapamiensHblil IepeHOC, CHMMETPHS
OTHOCUTCIBHO OC@I\/'I KOOp)II/IHaT 158 CI/IMMeTpI/ISI OTHOCHUTCJIBbHO Ha4YalJia
KOOPJMHAT, CHMMETPHUS OTHOCUTEIIBHO PSIMOM Y = X, pacTshKeHue u
CXKaTue BJOJb OCE KOOPJIUHAT.

Beimosrnenne npeobpasoBanumit
rpadura QyHKIIHH.

16

FapMOHI/ILICCKI/IC KOJIeOaHHS. HpI/IKJ'Ia,Z[HBIe 3aaa4u.

OsHakoMmIIeHTe c HOHATHEM
rapMOHMYECKUX KOJIeOaHUi u
IpUMepaMU rapMOHMYECKUX
KoJe0aHUM g OIMCAHUSA
OpOIeCCOB B (PH3WKE W JIPYTUX
00JIaCTSAX SHAHUS.
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IIpakTnyeckue 3aHATHSA:
[pakTraeckast padora Ne 9 Hccnenosanue GyHKIMM 110 €€ TpaduKy.

[paxmiyeckas padora Ne 10 IlocTpoeHne u ureHne TpadHUKOB CTEIICHHBIX,

MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX (PYHKITHIA.

IIpakmiueckast  pabora Ne 11
TPUTOHOMETPHUIECCKHIX byHKInH c
peoOpa3oBaHUM.

[loctpoenne wu 4yreHwe TrpaduKOB
MIOMOIIIBIO reOMETPHYECKUX

[TocTpoenue u urenme rpaduKoB
dyurmuit. Mcciaemopanme
dyHRITTN.

[TocTpoenue u urenme rpaduKoB

CTCIICHHBIX, IIOKAa3aTCIbHbBIX U

Jorapu(pMUUECKUX dyHKIwmii.

[TocTpoenue u ureHue rpaduKoB
TPUTOHOMETPUYECKHX
(YHKITHI C TOMOIIIBIO
reOMETPHYECKUX
1IpeoOpa3oBaHui.

CamocrosiTesibHass padora

Paznen 2. 'eomeTpusn

Tema 2.1.
Ilpsimble u
IVIOCKOCTH B
NPOCTPAHCTBE

Conep:xxanue yueOHOro MaTepuaJia

29

1 | Bzaumnoe PAaCIOJIOKCHHUEC IBYX NIPAMBIX B IIPOCTPAHCTBC.

DopmMyIUPOBKA U IIPUBEIEHTE
JI0Ka3aTeJIbCTB, IIPU3HAKOB
B3aUMHOT'0 PACIIOJIOKEHUS
OPSMBIX B IIPOCTPAHCTBE.
PacnosnaBanue Ha yeprexax u
MOJIeJIAX PA3JINYHEBIX CJIydaeB

B3aMMHOTI'O PACIIOJIOKEHU A IIpA-

MBIX B IIDOCTPAHCTBE,
apryMeHTHPOBAHUE CBOMUX
cysxnenunii. [Ipumenenue
MIPU3HAKOB U CBOMCTB
PACIIOJIOKEHUS IPSIMBIX TIPHU
pelreHuY 3a7a4.
AprymMeHTHpPOBaHHE CBOUX
CYKIEeHUHN 0 B3BAUMHOM
PACIIOJIOKEeHUHN
IIPOCTPAHCTBEHHBIX QPUTYD.

2 | TlapayuIenbHOCTh NPSMOi M TIOCKOCTH.

Pacmosnasanne Ha yepTrerax u
MOIEJIAX Pa3JIMYHbBIX CJIIydaeB

B3aMMHOI'O PACIIOJIOKEHUd IIpA-

18




MBIX U TIJIOCKOCTEH,
apTryMeHTUPOBAHUE CBOUX
cysxaenuii. QopMyIIpoOBaHLE
ompeJieJIeHUN, IPU3HAKOB U
CBOYICTB ITapaJIJIeJIbHBIX IIPAMBIX
u 1wiockocreit. [lpumenenue
TPU3HAKOB U CBOMCTB
PACIIOJIOKEHUS IPAMBIX U ILJIO-
CKOCTel ITpu perteHnuH 3aj1ad.
AprymeHTHpOBaHTE CBOUX
CYKIEeHUHN 0 B3BAUMHOM
PpacIosioReHUuU
IPOCTPAHCTBEHHBIX PUTYP.

[TapamienpHOCTh TNIOCKOCTEN.

PacrosnaBanwve Ha yepTeskax u
MOJIEJISIX PA3JIUYHBIX CIIyUYaeB
B3aWMHOTO PACIIOJIOKEHUS
TIJIOCKOCTeMN, apryMeHTHUpOBaHE
CBOUX CYKIEHUM.
DopmyaupoBaHUE
ompejieJIeHU, TPU3HAKOB U
CBOMCTB ITapaJslIeJIbHBIX
miIockocreit. Mzo0pasxenne Ha
PHUCYHKaX ¥ KOHCTPYHUPOBAHKE
Ha MOJEJISIX ITapaslyIeTbHBIX
ILJTOCKOCTEN M 000CHOBAHME
TOCTPOEHUS.

[Tpumenenme pusHAKOB 1
CBOWMCTB PaCHOJIOKEHHUS TLJI0-
CKOCTeM IIpH perieHnun 3a1a4.
AprymeHTHpOBaHME CBOUX
CYKIEeHUHN 0 B3BAUMHOM
pacmoyIoKeHUH
IIPOCTPAHCTBEHHBIX (QPUTYP.

[lepneHIUKyYNSPHOCTD NPSIMOU U IIIOCKOCTH.

DopMyIUPOBKA U IPUBEIEHNE
JIOKA3aTeJIbCTB IIPU3HAKOB
B3aMMHOT'O PACIIOJIOKEHUS
IPAMBIX U IIJIOCKOCTEI.
PacnosnaBanue Ha yeprexax u
MOJeJIIX Pa3JIMYHEBIX CIydaeB
B3aMMHOTO PACIIOJIOMKEHUS IIPs-
MBIX U IIJIOCKOCTEH,
apryMeHTHPOBAHUE CBOUX
cyxpennii. QopMyaInpoBaHue
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ompeJieJIeHUN, IPU3HAKOB U
CBOMCTB IE€PIIEHINKYJITPHBIX
OPSAMBIX U IIJIOCKOCTEN.
[IpumeneHme MpU3HAKOB 1
CBOMCTB PACIOJIOKEHUS IIPSIMBIX
U IJTOCKOCTEH IIPU peIeHn
3ajzad.

N3zobpaskenne Ha pUCYHKAX U
KOHCTPYUPOBAHUE HA MOJEJIAX
OPSAMBIX, IIJIOCKOCTEH U
000CHOBaHME TIOCTPOEHMS.
AprymeHTHpOBaHHE CBOUX
CYKIEeHUHN 0 B3BAUMHOM
pacmoyIosKeHUI
IPOCTPAHCTBEHHBIX PUTYP.

[lepnenaukymnsap u
HAaKJIOHHAs.

@QopmMyIUpPOBKA W MOPUBEICHUE

IOKA3aTeJIbCTB TPU3HAKOB
B3aUMHOTO PAaCIIOJIOKeHUSA
OPAMBIX u TIJIOCKOCTEH.

PacrosnaBanve Ha uyepremax u
MOJIEJISIX ~ PA3JUYHBIX  CJIydYaeB
B3aMMHOTO PACIIOJIOKEHUS IIPs-

MBIX u ILJIOCKOCTEM,
apryMeHTHPOBAHUE CBOUX
CY*KJIEHUI. ITpumenenne
MIPU3HAKOB u CBOMCTB

PACIIOJIOKEHUST TPSIMBIX W ILJIO-
CKOCTEH TMpM peIIeHWn 3aj1ad.
WN3obpaskenve Ha pHUCYHKAx o
KOHCTPYHUPOBAHWE HA MOIEJAX
TIEPIIEHINKYJIAPOB W HAKJIOHHBIX
K TIJIOCKOCTH. OnuceiBaume
paccTosTHWsA ~ OT  TOYKH [0
ILJIOCKOCTH, OT TIPSIMOM J0 TIJIOCKO-
CTH, MEKIY ILJIOCKOCTSIMH, MEMKIY
CKPEIUBAOIIUMUCT  IIPAMBIMH,
MEKTY IPOM3BOJILHBIMHU
durypamm B IIPOCTPAHCTBE.
DopMyIMpPOBAHKE U IOKA3HIBAHNE
OCHOBHBIX TEOPEM O PACCTOSHHUAX
(Teopem CYIIIECTBOBAHWS,
cBorictBa).  M3obpaskeHue  Ha
YepPTEeHAX U MOJEJISIX PACCTOSTHUS
u 000CHOBAHWE CBOWIX CYKIEHUI.
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OmpenesleHre W BBIYKUCJIEHHE
paccTosTHUNL B IIPOCTPAHCTBE.
[Ipumenenne dopmyn u Teopem
MJIaHUMETPUU I PeIleHus
3agau. [lpumenenme Teopuu st
000CHOBAHUSI  TOCTPOEHUH U
BBIYMCJIEHUN.

[lepneHUKyYIAPHOCTD JBYX INIOCKOCTEN.

DopMyIMpOBKA U IIPUBEICHIE
JOKA3aTeJIbCTB IIPU3HAKOB
B3aMMHOTO PaCIIOJIOMKEHUS
miockocreit. PacriosnaBanve mHa
gyepTerkax U MOJeJIsIX
Pa3JIUYHBIX CIyYaeB B3AUMHOTO
PAacIoJIoKeHUS TLJIOCKOCTEH,
apryMeHTHUPOBAHUE CBOUX
cysxnenmnii. DopmysimpoBanme
ompejieJIeHUN, IPU3HAKOB U
CBOMCTB MEPIIEHIUKYJITPHBIX
mwiockocreit. [Ipumenenne
OPU3HAKOB U CBOMCTB
PACIIOIOKEHUS TIJIOCKOCTEH Tpu
peurennu 3amad. Ilpumenenne
TEOpUY JJIs1 000CHOBAHUS
TIOCTPOEHUH W BHIYMCIIEHUN.
AprymeHTHpOBaHME CBOUX
CYKIEeHUHN 0 B3BAUMHOM
pacmoyIoKeHUH
IIPOCTPAHCTBEHHBIX QPUTYP.

Yros Mexay IpsiMOi M TUNIOCKOCTBIO.

JIByrpaHHBIN yroil. YToa MeXAy IIOCKOCTSIMH.

DopmyaupoBaHUE
ompeJieJIeHUl, IPU3HAKOB U
CBOMICTB IIapaJlJIeJIbHBIX 1
TEePIeHIUKYIIPHBIX
IIJIOCKOCTeH, IBYTPAHHBIX 1
JIMHEWHBIX YTJIOB.

BrimoiHeHMe 1OCTPOEHUS YIIIOB
MEeKIy IPSIMBIMU, IPIMOHN 1
TIJIOCKOCTBHIO, MEKITY
TIJIOCKOCTSIMHY II0 OIIMCAHUIO 1
pacrio3HaBaHYVeE UX HA MOJIEJIAX.
W3sobpaskenre HA pUCYHKAX U
KOHCTPYHPOBAHUE Ha MOJEJISIX
YIJIOB MY IIPAMOM U
ILJIOCKOCTBI0 ¥ 000CHOBAHUE
noctpoenus. [lpumenenue
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TEOPHUU JJISI 000CHOBAHMS
TIOCTPOEHUH U BHIUYUCIEHUN.
AprymeHTHpOBaHTE CBOUX
CYSKJIEHUI 0 B3AUMHOM
pacmosioskeHuu
POCTPAHCTBEHHBIX (DUTYP.

['eomeTpuyeckue npeoOpa3oBaHUs IPOCTPAHCTBA: APAIIICTBHBIN

9 | nepenoc, CHMMETPHS OTHOCHTEIBHO IIOCKOCTH.
[TapannensHoe npoexkTupoBanue. [Lomaas OpTOroHaaIbHON MPOEKIUH.
10 | M300paxenne NpoCTPaHCTBEHHBIX (UTYD.

OszHakoMIIeHTE c HOHATHEM
apasIeILHOTO IIPOEKTHPOBAHMS

u ero CBOHICTBAMH.
Dopmynuposarue meopemv. 0
niow,aou OpPMO2OHATIbHOU

NPOoeKUUU MHO20Y20TIbHUKQ.
AprymeHTHpOBaHTE CBOUX
CYKIEeHUHN 0 B3BAUMHOM
pacmoJioskeHuu
IIPOCTPAHCTBEHHBIX PUTYP

IIpakTH4yecKkue 3aHATHS:
IpakTuueckas pabora Ne 12 Pemrenue 3asa4 Ha HaxOXJIEHHE PAcCTOSHUHA B

MIPOCTPAHCTBE.

IIpakTHyeckas pa60Ta Nel3 Pemenue 3ala4 Ha HaXOXKACHHUC VYIJIOB B

IIPOCTPAHCTBE.

[Ipumenenne IpU3HAKOB U
CBOMCTB PACIIOJIOKEHUS IIPAMBIX K
ILJIOCKOCTEH IIPK PeIleHuN 3a1a4.
N3sobOpaskenne Ha pUCYHKAX U
KOHCTPYHPOBAHME Ha MOIEJIAX
MEePIIEHINKYIAPOB U HAKJIOHHBIX
K ILJIOCKOCTH, IPAMEIX,
mapaJiIeJIbHBIX IIJIOCKOCTeH,
YTJIOB MeXIAY IPAMOU U
IJIOCKOCTBIO X 000CHOBAHIE
mocTpoerus. Pemnrenne 3amayu Ha
BBIYCJIEHNE M'eOMETPUIECKUX
BesmmunH. Onpenesenue u
BBIUHCJIEHNE PACCTOSTHUM B IIPO-
crpancrse. [Ipumenenne dopmyr
¥ TEOpeM ILIAHUMEeTPHUH IJIS
pelleHuns 3amad.

Brimosimenune mocrpoeHus yrios
MEXKIy IPAMBIMHA, IPAMOMI U ILIO-
CKOCTBI0, MEJKIY ILJIOCKOCTSIMU IO
OIIMCAHUIO U PACIIO3HABAHUE UX
Ha Momessax. M3oOpaskenne HA
PHCYHKAX YIJIOB MEWKIY IIPAMON 1
IJIOCKOCTBIO M 000CHOBAHMIE
noctpoerusi. [Ipumenenne
dopMy 1 TeopeM IIIaHUMETPUU
JIJISI PEeIIeHust 3a1ad.
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[IpumeHeHme MpU3HAKOB 1
CBOMCTB PACIIOJIOKEHUS IPAMBIX 1
IJIOCKOCTEH IIPU pelleHuu 3a1ad.

CamocrosiTesibHast padoTa

Tema 2.2
KoopanHarts! u
BEKTOPBI

Coaep:xanue yueOHOTro MaTepHaJia

21

[IpsimoyronbHas (JexkapToBa) cucTeMa KOOpAMHAT B IPOCTPAHCTBE.

Nsyuenne nexapToBoil CUCTEMBI
KOOPJAMHAT B IPOCTPAHCTBE,
TIOCTPOEHE TI0 38 TaHHBIM
KOOPJIUHATAM TOYEK U
ILJIOCKOCTEM, HAXOMKIeHIE
KOOPJIMHAT TOYEK.

dopMyiia pacCTOSIHUA MEXAY ABYMS TOUKaMHU.
VYpaBHeHus chepsl, IITOCKOCTH U MPSIMOH.

Haxomxnenue ypaBHeHUH
OKPYKHOCTH, CepHI, IIJIOCKOCTH.
Brruucnenue paccroguuit MmexIy
TOYKAMU.

Bexropsl. Monyis Bektopa. PaBeHcTBO BekTOpoB. KoOopamHaTel BEKTOpa.

Crnoxxenue BCKTOPOB. YMHOXEHUE BCKTOpA Ha YHCJIO.

PasnoxxeHne BekTopa 1o HanpasieHusM. [Ipoekiyst BekTopa Ha OCh.

Yroa Mexay AByMsl BEKTOpaMH.

N[O o b~

CxaJsipHOE IPOU3BE/ICHHE BEKTOPOB.

Hcnonn3oBanme KOOpAUHAT U BEKTOPOB IIPpH PCHICHUN MAaTEMATHYCCKUX
W NPUKIIaIHBIX 3a/1a4.

O3HakoMJIeHHE C TIOHATHEM
BekTopa. M3yueHue cBOMCTB
BEKTOPHBIX BEJIUYMH, ITPABUJIT
pa3JIo:KeHNs BEKTOPOB B
TPEeXMEPHOM ITPOCTPAHCTBE,
OpaBUJI HAXOKJIEHUS KOOPIUHAT
BEKTOpa B MPOCTPAHCTBE, ITPABUJI
JeficTBUH ¢ BeKTopaMu, 3aJaH-
HBIMHU KOOPJIMHATAMMU.
[Tpumenenwne Teopun mpu
pelleHUYU 3a7a4 Ha JeHCTBUSI C
Bexropamu. Mayuenue
CKaJIIPHOTO TIPOU3BEJIEHUS
BEKTOPOB, BEKTOPHOTO YpaBHEHUS
OPAMOU U TIJIOCKOCTH.
[Ipumenenmne Teopun Ipu
pellleHUU 3aa4 Ha JIeHCTBUS C
BEKTOpaMu, KOOPAUHATHBIN
MeToJ, IpUMeHeHNe BeKTOPOB JJI
BEIYHUCIIEHUS BeJIUYUH yIJIOB U
paccrossuuit. O3HAKOMIIEHHE C
JI0Ka3aTeJIhCTBAMHU TEOPEM
CTePEeOMETPHUH 0 B3AUMHOM
PAacCIIOIOKEeHUH ITPAMBIX U
IIJIOCKOCTEeH ¢ HMCII0JIb30BAHUEM
BEKTOPOB.

(SIS TSNS N
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I[IpakTHYeckne 3aHATHSA:
[IpakTrueckas padota Nel4 BeinoiaHeHHe ISHCTBUI Hall BEKTOpaMHU

[Ipumenenmne Teopun mIpu
pelneHUU 3a7a4 Ha JIEUCTBUS C
Bexropamu. IIpumenenue Teopunu
IIpU peleHnn 3a1a9 Ha JeHCTBUSI
C BEKTOpaMu, KOOPAWHATHBIN
MeTO/I, IIPpUMeHeHNe BEKTOPOB JIJIS
BBIYUCJIEHUS BEJIUYNH yTJIOB 1
paccTosTHUM

CamocTrosiTesbHasi padora

Pasznea 3.Hauaa MmareMaTH4ecKOro aHajin3a

Conep:xanue yueOHOTro MaTepuaJia

1 ITocnemoBaTenbLHOCTH. Crioco051 3aJaHusd U CBOMCTBA YHCJIOBBIX
HOCJ'IGI[OB&TGJ'ILHOCTCFI.

OsHaxkoMJIeHHE C IIOHATHEM
YHMCJIOBOH IIOCJIEI0BATEIBHOCTH,
crrocobamMu ee 3aaHud,
BEIYHUCJICHUAMH €€ UJICHOB.

2 Ilonstue o Mpeaciic nmocCjICa0BaTCIbHOCTH. CYIHGCTBOBaHI/IC npeacia
MOHOTOHHOM OFp&HH‘ICHHOfI MOCJICA0OBATCIbHOCTH.

Osnakxomienue ¢ NOHAMUECM
npeodesia noc1e008aMeSIbLHOCMIL.

3 CymmupoBaHue nocienoBaTenbHoCcTe. beckoneuHo yObIBaroias
reoMeTpHUUecKasl Iporpeccus U ee cymma.

O3HakoMJIEHUE C BEHIYUCIEHUEM
CYMMBI 0ECKOHEYHOTO YHCIIOBOTO
pszia HA IpUMepe BEIYUCIEHUST
CYMMBEI OECKOHEYHO yOBIBAIOIIEH
TeOMEeTPHUYECKON ITPOTrPEeCCHH.
Perrenne 3amay Ha IIpuMeHeHIe
bopMyJITBI CyMMBI GECKOHEYHO
yOBIBAIOIIIEI TeOMETPHUUIECKOLT
IpOrpeccu.

4 ITpouzBonnas. [Tonstre o npon3BoIHON HYHKIINH, €€ TEOMETPUUYECKUH 1
(bu3nyecKuil CMBICI.

O3HaKOMJIEHHE C IIOHATHEM
TIPOM3BOTHOM.

WNayuenne u hopMyIrpoBaHIE €€
MeXaHUYECKOr0 U TeOMETPHUIECKO-
ro CMBICJIA, U3YyYEeHHUEe aJIrOPUTMA
BBIUKCJIEHUS IIPOMSBOHOMN HA
[IpuMepe BBIYUCIICHUST
MTHOBEHHOM CKOPOCTH U YTJIOBOI'O
Koo(hpuItmeHTa KacaTeJIbHOM!.

5 | IIpou3BoIHbBIE CYyMMBI, Pa3HOCTH, TIPOM3BEIEHHUS, YACTHOTO.

YcBoenne npaBusa
nuddepeHITUPOBAHMUS, TAOIUIIBI
IIPOM3BOIHEIX dJIEMEHTAPHBIX
yHKIM, TpUMeHeHNe A5
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nuddepenimposanus QyHKITHAM.

[Ipou3BoIHBIE OCHOBHBIX, CIIOKHBIX (DYHKIIHHA.

VYcBoenwue mpaBua
mudppepeHITTPOBAHHSI,
HMCTIOJTE30BAHME TAOJIUITH
IIPOU3BOIHEIX dJIEMEHTAPHBIX
QyHKIUN s
nuddepenmpoBarnsa QYHKITHIA.

[IpousBoanbie 00paTHON (QYHKINMK ¥ KOMIO3HIUU (QYHKINH.

YcBoenwue mmpaBuI
nuddepeHImpoBaHIA
,JIDUMEHEHHE JJIsI
nuddepenmpoBanns QyHKITHA.

HpI/IMepBI HCIIOJIB30BaHUA HpOH3BO,Z[HOﬁ AT HAXOXACHUA HAUTTYyIICTrO
pEeUICHUS B ITPUKJIAAHBIX 3aga4ax.

[IprMmenenme IPON3BOIHON I
pelieHus 3a0a4 Ha HAXO0KIeHHe
Han0O0JIBIITEro, HANMEHBIIIEr0
3HAYEeHHUd U Ha HaXOXKIeHUe
JKCTpeMyMa

VYpaBHeHHE KacaTeNbHOU K TpapuKy (yHKIIHH.

CocraBiieHne ypaBHEHHUA
KacaTeJILHOM B 00IIeM BHIE.

10

HaxoxaeHue ckopocTH 71 mpoiiecca, 3ajaHHoro (GopmMyIioil u
UKOM.

WNaydenne mexaHUYECKOTO
CMBICJIAa IIPOU3BOIHOM, H3yIEeHHE
aJIrOpUTMa BBIYUCIIEHUS
TIPOM3BOTHOM HA IpUMepe
BBIUHCJIEHUS MTHOBEHHON
CKOPOCTH.

11

Bropas npousBojHasi, ee reoMeTpUuecKuil 1 GU3NYECKH CMBICIL.

12

[IpuMeHneHnne MpoON3BOTHOM K UCCIIETOBAHMIO (DYHKIIHA U ITOCTPOCHUIO
rpauKoB.

Hsyuenne TeopeM 0 CBSI3U CBOMCTB
QYHKIIUY 1 IPOU3BOIHOMI, hop-
MyaupoBKa ux. [Ipoenenue ¢
TIOMOIIIHI0 ITPOU3BOTHOM
HccJIeNOBaHNA PYHKIINH, 3a-
JTAaHHON POPMYJIOH.
VeranoBiieHne CBSI3U CBOMCTB
QYHKIIUY 1 IIPOU3BOLHOM II0 UX
rpaduram.

N

13

IlepBooOpasHas U UHTETpal.

O3sHakoMJIeHHE C TIOHATHEM
HHTErpaa 1 IIepBoo0Opa3HOM.
Nayuenne npaBuia BEIYUCICHUS
epBOOOPA3HOM U MHTErpasa.
Penrenne 3amau Ha cBa3b
IepBOOOPA3HOM U ee
IPOMU3BOJHON, BEIUUCIIEHUE
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IePBOOOPA3HOM JIJIsI JTAHHOM!
dyHKIMH, nHTErpaTA.

Usyuenue Teopembr HeroToma—

14 | [IpEMCHCHIE OLPENCICHHOTO HHTErPaJIa Ul HAXOXKICHHS  IUIOLIa/U Tlok6 3
KpuBoJMHEWHOW Tpaneruu. ®opmyna Hetorona—IJlerOnua CHOHHIIA.
Permrenne 3aJa4v Ha IIpUMEHeHue
15 | [IpumMepsl IPUMEHEHUS HHTETpaia B QU3UKE U TEOMETPUH L ITETDATA A ShRereRS 3
(bI/ISI/I‘IeCRI/IX BeJIMYHNH U
ILJIOIIA e,
IIpakTuyeckue 3aHATHS:
IIpakTunyeckas padora Nel5 HaxoxneHre npou3BOJHBIX (YHKIIUH. Haxoss/TeH1e TpOM3BOHEIX
dyHKIMI 10 TpaBuIaMm
IIpakTuyeckas pa6ora Nel6 Pernenne npukiajHbIX 3a/1a4 Ha HAXOXKIICHUE e peHIIPOBAHST, C
o HCIIOJIb3OBaAHUEM Ta6JII/ILH)I
HauOOJIBIIMX U HAUMEHBIINX 3HAUYCHUH peabHbIX BEJINYHH. [IPOM3BOIHBIX 3/IEMEHTADHBIX
dyurIHI.
IIpakTnueckas padora Nel7 YpaBHeHHe KacaTeabHOM B 0011IeM BUE
IpakTnyeckas padora Nel8 Iloctpoenue rpadukoB GyHKIHN C TOMOIIBIO [Ipumererre  TPOM3BOMHON ISt 16

MPOU3BOIHOM.

IIpakTuyeckas padora Nel9 Brruncienue HeONMpeIeIeHHBIX WHTETPaloB
METOJIOM HETOCPEJACTBEHHOTO UHTETPUPOBAHUS U METOJIOM TO/ICTAHOBKH.
IIpakTunueckas padora Ne20 Boruncnenue onpeaeneHHOrO HHTETpaa.
IIpakTuyeckas padora Ne2l Brrumcienue tuiomanedl Mmiockux (uUryp c

MIOMOILBIO ONIPENIETIEHHOr0 UHTErpaia-
pana.

penieHud 3aJa4Y Ha HaXO0XIeHUe
HaI/IGOJIBI_HeI‘O, HauMEHBIIIEeTO

3Havenus PCAJIbHBIX BEJIMYHWH.

Cocrasiienue YPaBHEHUS
KacaTeJILHOHI B 00IIeM BULIeE.

IIpoBenenue c IIOMOIIIBLIO
TIPOM3BOTHOM HCCJIeJOBAHUA
QyHKIINH, 3aJaHHOM (DOPMYJIOM.

Breruncienune mepBooOpasHoOn 1iist

ITaHHOHU dyHaKRINH,
HEOMpeIeTIEHHBIX
HHTCTpaIoB MCTOAOM
HEMMOCPECACTBEHHOI'O

MHTETPUPOBAHUS U METOJIOM
MOACTaHOBKH.

26




Brrunciienre onpeneneHHoro
UHTErpania.

Permrenne 3amau Ha IIpuMeHeHIe
MHTErpaia IJis BEIUUCICHUS
JpUIMIECKNX BEJIUYNH 1
nJtoniagen

CamocrosiTesibHas padora

Pa3nea 4. YpaBHeHHS M HEPABEHCTBA
44
Coaep:xaHue yu4e0OHOI0 MaTEPHAJIA
O3HaKOMJIEHHE C ITPOCTEATITMU
CBeJEeHHUAMH O KOPHAX 3
anrebpanvyecKrux ypaBHEHUH,
1 | PaBHOCHJIBHOCTB ypaBHEHHMIA, HEPABEHCTB, CUCTEM. TIOHATHAMIL HCCACOBARMA
YpaBHEHHNU U CUCTEM YPaBHEHUU.
Nayuenune Teopun
PaBHOCHUJIBHOCTH ypaBHeHI/Iﬁ Huee
IIPMMEHEeHMnAd.
o | PanonasbHbIe ypaBHEHHS U CHCTEMBL. Pemenne panmonanbHeIx, 3
ParoHabHbIE HEPABEHCTBA. METO I HHTEPBAJIOB. MIPPAIMIOHAIbHELX,
IIOKa3aTeJIbHBIX 1
3 | U300paxeHue Ha KOOPIMHATHOM IIIOCKOCTH MHOKCECTBA PEIICHHI TPHFOHOMeHTqueCRHX YPaBHOHIH 5
o " CHUCTEM. VICIIOJIb3OBaHUE
YpaBHEHUI U HEPABEHCTB C ABYMSI IEPEMEHHBIMU M MX CHUCTEM. cBoficTs & rpadmros bymxmmE
4 I/IppauHOHaanme YpaBHCHM:A, HCPABCHCTBA U CUCTCMBEI. JJIS pellleHUus ypaBHEeHUH. 2
5 | TokasaresbHble ypaBHEHHUS, HEPABEHCTBA U CHCTEMBIL. Iosroperme OCHOBII)*HX TIPHEMOB 3
penieHuda CuCTeM. reneHue 3
6 | Jlorapupmuueckne ypaBHEHHUS, HEPABEHCTBA U CHCTEMBI. VPABHEHHIH ¢ IpAMEHEHTEM BCex
7 TpI/IFOHOMeTpI/ILIeCKI/Ie YpPpaBHCHUSA U CUCTCMBI. mpreMoB (pas3JIosKeHUsT Ha 3
MHOXHUTEJIN, BBeJEeHUA HOBBIX 1
HENM3BECTHBIX, IIOJICTAHOBKH,
[IpumeHeHne MaTEMaTUUECKUX METOOB JUIsl PELIEHNUS COJIEP/KaTENbHBIX rpagueckoro MeTona). Pemerue
o CHUCTEM aBHEHMWHU C
g | 33124 U3 pasnIUYHBIX 00acTel HAYKU U NPAaKTUKU. MHTepnpeTanus HpHMeH‘?;HeM e —
pe3yibTara, yU4eT pC€aJibHbIX OrpaHquHHﬁ. crocoboB. O3HAKOMIIEHHE C
OGH.II/IMI/I BOIIpoCaMM pPeIlleHuA
HEpPaBEeHCTB U UCIIOJIb30OBAHUE
CBOMCTB U rpaUKOB (DYHKIIUI
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IIPH pellleHNr HePaBeHCTB.
PeI_HEHI/Ie HEpPaBEHCTB U CUCTEM
HEepPaBEHCTB C IIPDUMEHEHHNEeM
Pa3IMYHBIX CIIOCOOOB.
[IpumeneHre MaTeMaTHYECKUX
MEeTOO0B JJId pellleHnusa
COJIepIKaTEIbHBIX 3a7a4 U3
Pa3IUYHBIX 00JIacTedl HAYKHU U
npaktuku. UaTepuperupoBanme
pe3yIbTaTOB C YIETOM PeaIbHBIX
orpaHuvYeHuu

IIpakTH4yecKkue 3aHATHS:
IIpakTnyeckas padora Ne22 PemeHue palioHaIbHBIX U UPPALIMOHAIBHBIX
yYpaBHEHUI U HEPABEHCTB

IIpakTuyeckas padora Ne23 PerieHue noka3areabHbIX ypaBHEHUH U
HEPaBEHCTB.

IIpakTnueckas padora Ne24Pemienue norapupMuyeckux ypaBHEHUN U
HEpPaBEHCTB.

IIpakTnueckas padora Ne25 PerieHrie TpUrOHOMETPHUYECKUX YPaBHEHUH.

Pemenue panmonaabHBIX U
MPPALMOHAJILHEIX YPABHEHHUHN C
IpUMeHEeHneM BCeX IIPUEeMOB
(pasyIosKeHnss Ha MHOMKUTEJIH,
BBEIICHUS HOBLIX HEM3BECTHEIX,
[I0JICTAHOBKH, I'Pa(UIeCcKoro
mertona). Pemrenne crucrem
YPaBHEHUN ¢ IPAMEHEeHUEM
Pa3JIMYHEIX CIIOCO0OB.

Pemrenne mokasateIbHBIX
YPaBHEHUHN ¢ IPUMEHEHHEM BCeX
IpreMOB (Pa3JIoMKEeHUs HA
MHOKUTE]IN, BBEJEeHUI HOBBIX
HEM3BECTHEBIX, II0JCTAHOBKH,
rpaduueckoro Mmerona). Pemrenne
cucTeM ypaBHeHUU ¢
IIpUMeHEeHNeM Pa3JIMIHBIX
c110co6oB.

Penrenne morapudmuyueckux
ypaBHEHUM ¢ IPUMEHEHHEM BCEX
IpueMoB (PA3JIoKEeHUs HA
MHOKUTEJIN, BBeIEeHUST HOBBIX
HEU3BECTHBIX, II0JCTAHOBKH,
rpaduueckoro meroaa). Pererme
cucTeM ypaBHEHUU ¢
IpUMeHeHUeM Pa3JIMIHBIX
€110c000B.

Perrenne TpuromoMeTprUIeCcKUX
ypaBHEHU ¢ IpuMeHeHHEeM Bcex
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mpreMoB (pas3JIosKeHUs Ha
MHOYKUATEJIV, BBJEeHUST HOBBIX
HEU3BECTHBIX, ITOJICTAHOBKH,
rpaduueckoro meronaa). Pemennme
CHCTeM ypaBHEHUI C
IpUMeHEeHNeM Pa3JIMIHbIX
c110co00B.

CamocrosiTesibHast padoTa

Pa3nea 2. I'eomerpus

Tema

Coaep:kanue yueOHOro MaTepuaja
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2.3.MHOrorpaHHNKHU

Bepuunsl, pedpa, rpanu MHOrorpaHHuka. Pazseprka. MHOrorpaHHbie
yrisl. Beimykiibie MHororpannuku. Teopema Ditnepa.

Omnncanve ¥ XapaKTepUCTHKA
PA3INYHBIX BHUJIOB
MHOTOTPAHHUKOB, IIepPeUYnCIeHNe
WX  OJIEMEHTOB W  CBOMCTB.
N3obpaskenne MHOTOTPaHHUKOB U
BBITIOJTHEHME TIOCTPOCHUS HA M30-
OpaskeHUSIX u MOJIEeJIAX
MHOTOTPAHHUKOB. [IpuMeHeHMe
darxToB u CBeIeHUI us3
ILJIaHUMETPUH.

2 | [puma. Ipsimas u HaksIoHHAas ipu3Ma. [IpaBuibHas npu3Ma.

Omnuncanve W  XapaKTepPHUCTHKA
MIPU3M, IIePEUYNCIIEHNE JJIEMEHTOB
u cBoiicTB. M3obpaskeHue mpuaM
W BBHIIIOJIHEHHWE IIOCTPOEHWSI Ha
H300pAKEHUAX M MOIEJIAX
Beruncienne JIMHEWHBIX
9JIEMEHTOB u YIJIOB B
IIPOCTPAHCTBEHHBIX
KOH(UTYPAIIHIX,
apryMeHTHPOBaHKE CBOMX
CYKIeHUIMA. WcnonbsoBanue
MPUOOPETeHHBIX  3HAHWA  JIJIsg
WCCIENOBAHUS W MOJIEJTUPOBAHUS
HECJIOMKHBIX 3amad. [lpumeHeHme

darToB b CBeIeHUN us
IJIAHUMETPUH. W3o6paskenue
OCHOBHBIX  MHOTOTPAHHWKOB ¥
BBITIOJTHEHHE PUCYHKOB mo

YCJIOBUSIM 3a0aY
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[Tapannenenunen. Kyo0.

Omnncanve W  XapaKTepPUCTHKA
mapaJjiieIeuneoB  u  KyOoB,

IIepevuncIieHue JJIEMEHTOB n
CBOTICTB. N3zobpaskenue
IIapaJjuiejiennuieaoB nu

BBIMIOJIHEHNE IIOCTPOEHUSI Ha M30-
OpaskeHusIX u MOOEeJISIX

Beraucienne JIMHEHHBIX
3JIEMEHTOB u YIJIOB B
IPOCTPAHCTBEHHBIX
KOH(UTypaIusax,
apryMeHTHPOBAHUE CBOUX
CY*KJIEHUM. UcnonszoBanue

OpuoOpPeTeHHBIX  3HAHWUM IS
HUCCIeIOBAHUA U MOIEeJIUPOBAHUA
HECJIOKHBIX 3amad. l[lpumenenue

darxToB u CBEIeHMMI u3
IJTAHUMETPHUH. N3zobpaskenne
OCHOBHBEIX MHOTOTPAHHHWKOB ¥
BBITIOJTHEHHE PUCYHKOB o

yCJIIOBUAM 3a1a41

IIupamupa. IIpaBunbHas nupamuma.

Omnucanve W  XapaKTepPUCTHKA

OUPaMUL, TmepevrciIeHne
9JIEMEHTOB u CBOCTB.
Hsobpakenne MHUPaMUL, u

BBITIOJTHEHNE IIOCTPOCHUS HAa H30-
OpaskeHuIX u MOJEeJIAX

Brruncnenne JIMHENHBIX
3JIEMEHTOB u YIJIOB B
IIPOCTPAHCTBEHHBIX
KOH(UTYPAIIHIX,
ApryMeHTHPOBAHNE CBOUX
CYKIeHUIMA. WcnonbsoBanue

OpuoOpeTeHHBIX  3HAHWUM I
HUCCJIEIOBAHUS U MOJEJIUPOBAHU
HEeCJIOKHBIX 3anad. l[lpumenenue

darToB b CBeIeHUN us
JIAHUMETPUH. W3o06paskenue
OCHOBHBIX  MHOTOTPAHHHWKOB ¥
BBITIOJTHEHHE PUCYHKOB mo

yCJIOBHUAM 3aaa.
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5 | Yceuennas nupamua. Terpasap.

Omnncanve W  XapaKTepPUCTHKA

IINPpaMHU/I, IIepedncIeHue
9JIEMEHTOB u CBOMCTB.
U3zobpaskenue TUpaMus u

BBIMIOJIHEHNE IIOCTPOEHUSI Ha M30-
OpaskeHusIX u MOOEJISIX

Brraucienne JIMHEHHBIX
3JIEMEHTOB u YIJIOB B
IIPOCTPAHCTBEHHBIX
KOHUTYpaTHAX,
apryMeHTHPOBAHLE CBOUX
CY*KJIEHUI. UcnonnzoBanue

OpuoOpeTeHHBIX  3HAHWUM IS
HCCIeIOBAHUA U MOIEeJIUPOBAHUA
HECJIOKHBIX 3amad. llpumenenue

darToB u CBEIEeHMMI u3
IJTAHUMETPHUH. N3zobpaskenne
OCHOBHBEIX MHOTOTPAHHHKOB ¥
BBITIOJTHEHHE PUCYHKOB o

ycJI0OBUAM 3adad4.

6 | Cummerpuu B KyOe, B mapajuieNenunese, B Ipu3Me U nupaMue.

O3HaKkOMJIeHHE ¢ BUIAMA
CUMMeTpPUU B IPOCTPAHCTBE,
dopmyauporanue ompeneseHUH U
CBOMCTB. XapaKTepUCTHUKA
CUMMEeTPUU MHOTOTPAHHUKOB.
[IprmeHeHUe CBOMCTB CHMMETPUU
opu pelieHun 3agad.
Ucnonb3oBanme mTPUOOPETEHHBIX
3HAHUN [OJIsI WCCIENOBAHUS U
MOJEeJINPOBAHUS.

7| Ceuenus xKy0a, IpU3MBI ¥ TUPAMUJIBI.

IlocTpoennre mIpocTeHIIMX cCeUeHMIA
kyba, mpmamel, nupamugsl. 1pu-
MeHeHre (PaKTOB W CBEIeHUN u3
IJIAHUMETPUU.

XapakTepucTuka u u300paskeHme
CEeUeHUs, PA38epMKU MHO202PAH -
HUKO08.

[IpencraBiieHre 0 MPaBUILHBIX MHOTOTPAaHHUKAX (TETpa’aAp, KyO, OKTadIp,

JOAEKadIP U UKOCAdIP).

N3sobpaskenre 0CHOBHBIX
MHOTOTPAHHUKOB W BHIITOJTHEHHUE
PHCYHKOB II0 YCJIOBUSM 3a1a4.
Hcnosb3oBanue mpruodpeTeHHbIX
3HAHUM IS UCCIIEIOBAHUS U
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MOIOEJINPOBAHUA HECJIOKHBIX
3amadv.

IIpakTuyeckue 3aHATHS:
IIpakTunyeckas padora Ne26 HaxokaeHne OCHOBHBIX 3JIEMEHTOB MPU3M U
MUPAMHUL.

Nsobparkenne OCHOBHBIX
MHOTOTPAHHUKOB ¥ BHIMIOJIHEHUE
PUCYHKOB IO YCJIOBHSM 3a1ad.
[Ipumenenne dakToB M CBEIEHUI
U3 IUIAHUMETPUHU. BbrymcieHue
JINHEWHBIX JJIEMEHTOB M YTJIOB B
MIPOCTPAHCTBEHHBIX
KOH(UTYypaIHaX,
apryMeHTUPOBAHUE CBOUX
CYIKICHUM. WcnonbsoBanne
NpUOOPETEHHBIX  3HAHUU  JJIA
WCCJIEIOBAHUA W MOJEIUPOBAHUS
HECJIOYKHBIX 3a1a4.

CamocrosiTesibHas padora

Tema 2.4.
Tenamn
NMOBEPXHOCTH
BpAallleHUus

Coaep:xaHue y4eOHOIro MaTepHuaJia

18

1 | Huwmnap. OcHoBanue, BbICOTa, 00pasyroias, pa3BepTka.

OsHakomyieHHWe €  IAJHEHIPOM,
dopmynupoBanue  ompemeneHnit
U CBOMCTB. XapaKTepUCTUKA H
usobpaskeHue LIAIMHIPA,
Pa3BEePTKH. W3obpaskenue
AJIAHIPA u BBIIIOJIHEHUE
PHUCYHKA TIO YCJIOBUI 3aJadm.
IIpuMmeHeHne CBOMCTB CHMMETPUU
IIpHY pelleHnH 3aJa4 Ha Tejia Bpa-
meHud. Pemenue 3amay Ha
BBIUMCJIEHNWE [JINH, PACCTOSHUM,
YIJIOB. ITposenenue
JI0Ka3aTeIbHBIX paccysxaeHnit
IPU pereHny 3a1ad4.

OceBble ceUeHHs UWIMHAPA U CEUECHMUS], MapaJuieIbHble OCHOBAHUIO
HWIAHAPA.

Xapakrepuctuka W u3o0paskeHue
UAJINHIPA, CeueHus.
Nazobpaskenne IIAJIAHIAPA u
BBITIOJIHEHHE PHUCYHKA TI0 YCJIOBUIO
3amaum Pemrenme 3amau  Ha
TIOCTPOEHUE CEUEeHUH.

Konyc. Yceuennsiii konyc. OCHOBaHUE, BBICOTa, 00pa3yromas,
pa3BepTKa.

OzHakoMJIEHHE ¢ KOHYCOM,
dbopmynupoBanue ompemeeHui
¥ CBOMCTB. XapaKTepUCTUKA U

32




n3obpaskeHne KOHyCa, PAa3BEPTKU.
N3obpaskenne kouyca u
BBIIIOJTHEHME PHCYHKA II0 YCIIOBHUIO
3anmauu. [Ipumenenue cBOMCTB
CUMMEeTPHUH IIPU pelleHn!’ 3a1a4
HAa TeJia BpalneHus. Perenue
3a/1a4 Ha BBIYUCIIEHUE JJINH,
paccrostumii, yriioB. [IpoBenenue
JIOKa3aTeJIbHBIX PaCCyKIeHUN
IIPY pellleHnH 3a0a4.

4 | OceBble ceueHus U CCUCHU, ITapaJlJICIIbHBIC OCHOBAHUIO.

XapakrepucTuka W u300pakeHue
KoHyca, ceueHus. Isobpaskenue
KOHyCa ¥ BBIIOJHEHHE DPHUCYHKA
0 YCJIOBHMIO 3ajauyu Pemenune
32124 Ha TOCTPOEHNE CEUCHMUIA.

[ap u cdepa, ux ceuenus. KacarenpHast mI0ckocTb K chepe.

DopmyupoBaHTe TeopeM o
CeUEHMHM Iapa IIJIOCKOCTBI0O U
IJTOCKOCTH, KacaTeJbHOU K cdepe.
Pemenwe 3amau ma BBIYHCIEHUTE
JUIVH, PacCTOSTHUH, YTJIOB.
IIposenenne OKA3aTeJIbHBIX
paccy:kIeHuit opu pelieHUN
3amay.

IIpakTHYecKkHe 3aHATHSA:
IIpakTnueckas padora Ne27 HaxoxaeHue OCHOBHBIX JJIEMEHTOB Tell
BpAILlEHUH U TOBEPXHOCTEN BpAIlCHNUS.

Pemrenne samau Ha BBIYHCIEHHE
IJIVH, paccTosHuH, YIJIOB.
IIpoBenenme IOKAa3aTeJIbHEIX
paccy:xaeHun opu pelnieHUN
3ajad. [Ipumenenmne  cBOICTB
CHUMMETPUU IIPU PeIIeHuU 3a7a4
HA TeJjia BpAIIeHNA, KOMOMHAIINIO
TeJl.

M3o0paskenne 0CHOBHBIX KPYTJIBIX
TeJ ¥ BBHIINOJHEHWE PUCYHKA II0
YCJIOBHIO 3aJaYH

CamocrositesibHas padora

Tema 2.5.

HN3mepenus
B reoMeTpuu

Coaep:xanmne yaeOHOro MaTepuaJjia

1 O06mwem u ero u3mepenue. MurerpansHas Gpopmyna oobema. [lonodue
Ten. OTHOIICHUSI TUTOIIA/IeH TOBEPXHOCTEH U 00bEMOB MOJOOHBIX TEJI.

O3HakoMJIeHHE C ITIOHATUSIMU
IO N U 00beMa, aKCHOMaMHU U
cBofictBamu. M3yuenue Teopem o
BBIUMCJIEHNH 00bEMOB
IIPOCTPAHCTBEHHBIX TEJI.
Wayuenwne dopmyur misa

33




BBIVUCJIEHUS ILJIOIIAaaei
IIOBEPXHOCTEH MHOTOTPAHHUKOB U
TeJI BpallleHus.

) ®opmyiel 00beMa Ky0a, IPSIMOYTOJILHOTO MapajliesIenuIe 1a, IPHU3MBbI,
UWIMH]IPA.

N3yuenue Teopem 0 BEIYUCIICHUHT
obmemor KyOa,
MMpsAMOYI'OJIbBHOTO
napajuvieJenumne/a, Npu3Msl,
OMJIMHJAPA. Pemenme 3amau Ha
IprMeHeHue (popMyJT
BBIYHCJICHUSI 00bEMOB.

3 | ®opmyiel 00BEMa TIpaMUIbI ¥ KOHYca. DopMysibl 00beMa Imapa.

Nayduenne Teopem 0 BEIYUCIICHUT
00BEeMOB IMUpaMUJbl 1 KOHYCa
" miapa. Pemenne samau ma
npuMeHeHue (popMyJT
BBEIYMCJICHUS 00HEMOB.

4 CDOpMy'J'IBI Iiomaiaun HOBerHOCTCﬁ KY68., MpsAMOYT'OJIbHOT'O
nmapajjiejacnuieaa, mpu3Mabl.

Usyuenue dbopmyi qiist
BBIYUCJIEHUS TJIOIIA e
IIOBEPXHOCTEH Ky6a,
MIPpAMOYT'OJIBHOT'O
napajuicjicnmiicaa, nIpru3Mal.
Pemenne 3anau Ha BEMuCIeHME
ILJI0IIaieil TOBePXHOCTHU
IIPOCTPAHCTBEHHEIX TeJl. Pernrenne
3a7lav Ha BRIYUCJIEHUe IIJIomanei
ILJIOCKUX (PUTYP C IPUMEHEHNeM
COOTBETCTBYIOIIHAX OPMYJI 1
(haKTOB 13 IIAHUMETPHUH.

5 dopmyIbl TUIOIAIM TOBEPXHOCTEH MUIMHApPA U KoHyca. [Inomanb
cdepsl.

Wsyuenne dopmyJt myis
BBIUUCJIEHUS I1JI0IIa1e
noBepxHocTel UJIHMHAPA U
KOHYca U cdepsbl. Pemenne
3a/1a4 Ha BBRIYUCJIICHHUE ILJIOMIATeH
IIOBEPXHOCTH IIPOCTPAHCTBEHHBIX
TeJ1. Pemenue 3agau Ha
BBIYUCJIEHUE TITOIIAIEH TLIIOCKUX
duryp ¢ npumeHernem
COOTBETCTBYIOIIUX GOPMYJI U
(haxTOB M3 IIAHUMETPHUH.

IIpakTHYecKkHe 3aHATHSA:

IIpakTnyeckas padora Ne28 Brorunicienue 00beMOB reOMETPUYECKUX TEJ.
IIpakTnyeckas padora Ne29 Beluncinenue mIomaneil MoBEpXHOCTEN
T€OMETPUYECKUX TEJ

Permenwne 3agau Ha BRUMCIEHTE
00BEMOB U TJIOIIATE
TIOBEPXHOCTH ITPOCTPAHCTBEHHBIX
TeJI.

CamocrosiTesibHas padoTa
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Pazaea 5 DJIEMEHTDBI TEOPUHN BEPOATHOCTEN I MATEMATHYECKOU CTATUCTUKHU

Tema 5.1. Coaep:xkanue yueOHOro MaTepuaJja 9
Ron?éllfr:;lgbplmn OCHOBHBIC TOHATHS KOMOMHATOPHKH. 3ajayd Ha TMOJCYeT uwucia | Vsydenwe mpasmia 1
P pa3MeIlEHHii, epecTaHOBOK, coueTaHuil. Pemenue 3amad Ha mepebop KOMOMHATOPUKH 1 IPUMEHEHI1e
IPU peIieHrur KOMOMHATOPHBIX
BapHaHTOB' 3aga4d. YMHOXEHHA.
OzHakoMJIeHHE C TIOHATUAMU
KOMOMHATOPUKHN:
1 pa3MenieHUIMH, COUeTaHUIMHA,
mepecTaHOBKaMu 1 hOpPMyIaMu
AJId X BBIYUCJICHUA.
O0bsicHeHe U TPUMEHEHUe
dopMy T IJIsT BEIYUCIIEHUS
pas3MelneHni, IIepecTaHOBOK U
coyeTaHUuMn IIPpH PellleHnn 3a1a4
Tpeyronbuuk Ilackans. ®opmymna Ounoma HploToHa. Caoiictea 1
OMHOMHHAIBHBIX KOY(PPHUIIMECHTOB. Osmaromere ¢ GuHoMOM
Hryrorona n TPEeYTrOJIbHUKOM
2 Tlackass. Pemrernne
IIPAKTUYECKHUX 3aJa4 C
JMICIIOJIL30BAHUEM HOHATUHN U Impa-
BIJI KOM6HHaTOpI/IRI/I
IIpakTHYeckne 3aHATHSA: 2
[Mpaktudeckas pa6ota Ne 30 Perenne KOMOMHATOPHBIX 3a/124. Permerme npaiTirieckitx sazat ¢
HCIIOJIB30OBAHMUEM IIOHATHUHN 1
IIpaBUJI KOM6I/IHaTOpI/IKI/I
CamocrosiTesbHasi padora
Coaep:xanye yue0OHOr0 MaTEPHAJIA 16
1 CO6LITI/IC, BCPOATHOCTD CO6LITI/I$I, CIOKCHUC 1 YMHOXXCHHUC Nayuenne rkiraccumyeckoro 1
Tema 3.2. BeposiTHOCTEH. [IOHATHE 0 HE3aBUCUMOCTH COOBITHIA. OTIPEIe IeHIs BePOSTHOCTH,
DJIeMEHTBI TEOpUH CBOMICTB BEPOSITHOCTH, TEOPEMEL O 1
BEPOSITHOCTEH U . "
MaTeMaTHYecKoii JIMCcKpeTHas cily4aiiHas BEJIM4YMHA, 3aKOH €€ pacipeneneHus. Yucnosbie CyMMe BEPOSTHOCTEH.
CTATHCTHKH 2 | XapaKTepUCTHKH AMCKPETHOM ClIyuaiiHoii BemiuuHbL. [TOHSTHE 0 3aKoHe | | ACCMOTPEHUE HIDIMEPOB
BBIYHCJICHUA BEPOATHOCTEH.
60‘HBHIHX quCeCIL. PeH_IeHI/Ie 3aa4 Ha BBIYUCJICHHE
BEPOATHOCTEH! COOBITHIA.
OsHakoMIIeHHE C 1

[IpencraBienue naHHbIX (TaOIMIIBI, JUArPaMMBI, Tpa(uKH), TeHepaIbHas
3 |cOBOKYIHOCTH, BEIOOPKA, CpeHEe apudMeTHIeCcKoe, Mearana. [TonsTue o
3aJa4ax MaTeMaTUYECKON CTaTUCTHUKH.

IIpeacTaBJICHHEM YHCJIOBBIX
JAHHBIX 1 UX XapaKTe-
PHUCTHUKAMU.
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4 Pemenne IMPAKTUYCCKUX 3a4a4 C IPUMCHCHHUEM BCPOATHOCTHBIX METO/10B

Pemrenne nmpaxkTuyecknx 3amad Ha
00pabOTKy YMCIIOBBIX JAHHBIX,
BBIYUCJICHUE UX XAPAKTEPUCTHK.

I[MpakTuyeckue 3aHATHS

Pemrenne 3amau Ha BEUHCIEHTE
BEpPOATHOCTEHN COOBITHIA.

IIpakTuyeckas padora Ne31 Brruncnenue BeposiTHOCTEH COOBITHH 11O 6

KJIAaCCUYECKOM (bOpMyJ'Ie OIIpCACIICHUSA BEPOATHOCTH. Pemenne 3anau Ha 3anuce

IIpakTuyeckasi padora Ne32 Pemienue 3a/1a4 Ha 3aMUCh pacipeaesICHUs pacmpenenerus JICB.

JCB.

H 6 N033 C Pemrenne IIPAaKTHUYEeCKUX 3a1a4 Ha

pakTHyeckasi padora Ne peaHue 3HaYeHUs U UX IPUMEHEHHUE B 06pABOTKY THCIOBHIX MAHHELX,

CTaTUCTHUKC BBIUMCJICHNE UX XapaKTEePUCTUK.

CamocrosiTesibHas pa0oTa 00yuyaruuxcst

IloBTOpenue kypca Pemenue ynpakHeHul mo BceM paszesnam (TeMaM)ydyeOHON THUCIUTUIIUHBL 24

4

KonTpojbHas padora (1o0nycK K IK3aMeHY)

KOHCYJIbTAalluN 12

3K3aMeH 6
Bcero: 307

* 17151 XapaKTepUCTUKU YPOBHSI OCBOCHHUsI y4eOHOr0 MaTepHralla UCIOJIb3YIOTCS CIEeAYyoLe 0003HaueH
1- o3HakoMUTENBHBIN (Y3HABAHHUE PaHEE U3YUEHHBIX 0OBEKTOB, CBOMCTB);
2-penpoAYKTUBHBIA  (BBINOJIHEHHE JESITEIBHOCTH MO 00pa3ily, MHCTPYKIMH WIH O] PyKOBOJICTBOM

us:

);

3'HpO,Z[y1(TI/IBHLII\/'I (HHaHI/IpOBaHI/Ie H CaMOCTOATCIIbHOC BBIIIOJIHCHHUEC NCATCIBHOCTU, PCIICHUC Hp06HeMHBIX 33.I[a‘1).
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3. YCJIOBUS PEAJIM3AIIMU ITPOT'PAMMBI JIMCHUTIJIMHBI

3.1. TpeGoBaHusi K MUHUMAJBLHOMY MATEPHAJBLHO-TEXHHYECKOMY 00ECIICUYCHUIO
Peanu3zanuss mporpamMmbl TUCIUIUIMHBI TpeOyeT Haludusl y4eOHOro KaOWHeTa
«Maremaruka»

O6opynoBanue yaeOHOT0O KaOWHEeTA:

-II0CAJOYHEBIC MECTA 110 KOJIMYECTBY o6yqa}omnxc>1;

-pa60qee MECTO IIPEIogaBaTeIs;

-HarjasAaHbIC mocoous (CTCHI[LI, MAaKeThl, IINIaKaTbl, MOACIIN I'COMCTPUUYCCKUX TCII, y‘Ie6HI/IKI/I,

oOyJarorue KapTodKH, pa3JaTOYHbIA MaTEepHUall, KOMILIEKTHI MPAKTUIECKUX PadoT)

TexHuueckue cpeacrBa 06yquI/m: MYHBTHMCHHﬁHBIﬁ IMPOCKTOP, KOMIIbIOTCP IIPOIrpaMMHOC
obecneyeHue: CTCPpCOMCECTpPHA, anre6pa W HaydalJla aHaJIu3a, TPUTOHOMCTPHUA

3.2. UupopmannoHHoe odOecniedeHre 00yueHus (IepeyeHb pEKOMEHAYEMBIX YUEOHbIX
u3anuii, IHTepHeT-pecypcoB, TOTMOIHUTEIBHON JINTEPATYPHI)

OcHOBHBIC MCTOYHUKH
Jlns npenogaBatens

Artanacsn JI.C., byry3zos B.®., Kagomues C.b. u np. 'eomerpus (6a30Bbli 1 NpoQUIBHBINA YPOBHH).
10-11. — M., 2005.

Huxonbsckuit C.M., IlotanoB M.K., PemernukoB H.H. u ap. Anrebpa u Hayaiza MaTeMaTH4eCKOTO
aHanu3a (6a30BbIil ¥ MpodMIbHBINA ypoBHH). 11 k1. — M., 2006.

Huxonbsckuit C.M., IlotanoB M.K., PemernukoB H.H. u ap. Anrebpa u Hayana MaTeMaTH4ecKOro
aHanu3a (6a30BbIil ¥ MpodmIbHBINA ypoBHH). 10 ki1. — M., 2006.

s crynenTos

BbammvakoB M.U. Anrebpa u Haudana marematudyeckoro ananusa (6a3oBblii ypoBeHb). 10 ki — M.,
2005.

bammakoB M.M. Anrebpa u Hayajga MaTremMaThdeckoro aHanmusa (0a3oBblii ypoBeHb). 11 k1. — M.,
2005.

BammvakoB M.M. Marematuka (6a30Bblii ypoBens). 10—11 k1. — M., 2005.

BbammakoB M.M. Marematuka: 10 k1. COopHUK 3a1a4: yueb. mocodue. — M., 2004.

BammakoB M.M. Marematuka: yuebnuk ms 10 k1. — M., 2004.

KonmoropoB A.H. u nip. Anre6pa u Hauana ananu3za. 10 (11) k1. — M., 2000.

[Mexnenkwii N.JI. Matemaruka: yaeOuuk. — M., 2003.

AranacsH JI.C. u ap. I'eomerpus. 10 (11) k. — M., 2000.

Y4eOHO-TPEHUPOBOYHbBIE MAaTEPUAIIBI:
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1. Enunslii rocygapcTBeHHBIH dk3amen: Matemaruka: 2004-2005.KonTp. uzmepur. matep./
JI1.O. lennena, I'.K.be3pykoBa, E.M. boiiuenko u np.; nox. Pen. I'.C.KopasieBoii - . M-
BO oOpaszoBanus u Hayku Poc. @enepannu. DenepanbHas cnyxkOa mo HaaA30py B cdepe
obpazoBanus u Hayku.M.: IIpocBemenue, 2005.

2. Enunenii rocynapcTBeHHbIN k3ameH: Marematuka: 2002. KOHTpONBHO M3MEPHUTEIbHBIH
matepuan/ JI.O.Jlenumera, E.M. boituerko F0.A.I'ma3koB - M.: [Ipocsemenue, 2003.

3. YueOHO-TpeHHpOBauHbIC MaTepuaibl s moAroToBku K EI'D. Marematuka / [lenuineBa
JI.O., I'na3koB [0.A., Kpacusuckas K.A. u ap. — M.: UnTennexr-Lentp, 2010.

4. Kmoso A.I'., KamamnaumkoB B.}O. u nap. Ilocobme mnst moaroroBku k Enunomy
rocyJapcTBEHHOMY dK3aMeHy 1o marematuke, M. Llentp tectupoBanus MO P®: 2010

5. Jleicenko @.®., Kamamuukos B.JO., Heitmapx A.b., JaBsimoB b.E. Maremaruxka.

[TogroroBka k EI'D, moaroroBka K BCTYNHTEIbHBIM 3K3aMeHaM.- PocTtoB-Ha-I{oHy:
Cdunck. 2004

6. MaremaTtnka. KOHTpOJIIbHO-U3MEPUTENBHBIE MaTepHAIBl EIMHOTO TOCYAapCTBEHHOTO
sk3amena B 201 1r. M.: Llentp tectupoBanus MunobpaszoBanust Poccun, 2011

NHTEpHET-UCTOYHUKNY:

WWW.ege.moipkro.ru

www HYPERLINK "http://www.fipi.ru/". HYPERLINK "http://www.fipi.ru/"fipi
HYPERLINK "http://www.fipi.ru/". HYPERLINK "http://www.fipi.ru/"ru

ege.edu.ru

WWW.MI0O0.ru

www.1september.ru

www.math.ru

www.allmath.ru

WWw.uztest.ru

http://schools.techno.ru/tech/index.html

http://www.catalog.alledu.ru/predmet/math/more2.html

http://shade.lcm.msu.ru:8080/index.jsp

http://wwwexponenta.ru/

http://comp-science.narod.ru/

http://methmath.chat.ru/index.html

http://www.mathnet.spb.ru/

http://vip.km.ru/vschool/demo/education.asp?subj=292

http://som.fio.ru/subject.asp?id=10000191

http:// education.bigli.ru

http://informatika.moipkro.ru/intel/int mat.shtml

http://schools.techno.ru/tech/index.html

Yyutensim, mpernoaroniuM MaTeMaTHKy Ha TPOPHIBHOM YPOBHE

http://kvant.mccme.ru/index.html

http://math.ournet.md/indexr.html

http://www.nsu/ru/mmf/tvims/probab.html

http://www.mccme.ru/mmmf-Irctures/books/
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http://www.ege.moipkro.ru/
http://www.fipi.ru/
http://www.fipi.ru/
http://www.mioo.ru/
http://www.1september.ru/
http://www.math.ru/
http://www.allmath.ru/
http://www.uztest.ru/
http://schools.techno.ru/tech/index.html
http://www.catalog.alledu.ru/predmet/math/more2.html
http://shade.lcm.msu.ru:8080/index.jsp
http://wwwexponenta.ru/
http://comp-science.narod.ru/
http://methmath.chat.ru/index.html
http://www.mathnet.spb.ru/
http://vip.km.ru/vschool/demo/education.asp?subj=292
http://som.fio.ru/subject.asp?id=10000191
http://informatika.moipkro.ru/intel/int
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Konsrun F0.M., TkaueBa M.B, ®enepoa H.E. u ap. mox pen. XKmwxkuenko A.b. Anrebpa u Hadana
MaTeMaTHYECKOTo aHanu3a (6a30BbIi U MpodMIbHEI ypoBHHK). 10 k1. — M., 2005.
Hlapeirun N.@. I'eomerpust (6a30Bsb1ii yposens) 10—11 k. — 2005.
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Amumos LI.A. u np. Anrebpa u Havana aHanu3za. 10 (11) k1. — M., 2000.
Komnsarun FO.M. u ap. Maremartuka (Kuura 1). — M., 2003.
Komnsarun FO.M. u ap. Maremartuka (Kuura 2). — M., 2003.
Jlykankun I'.JL., JIlykankun A.I'. Marematuka. Y. 1: yue6HOEe nocobue Juisl yupexJIeHUH HauyaiabHOIO
npodeccnoHaabHOro oopazoBanus. — M., 2004.
CmupnoBa .M. I'eomerpus. 10 (11) k. — M., 2000.

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA
JUCIHUIIVIMHBI-MATEMATHKA.

KoHTpo/1b M oOlleHKa pe3yJbTaTOB OCBOEHHUS Y4E€OHOM IUCIMILIMHBI OCYIIECTBIISETCS
IIPENoIaBaTesieM B IIPOLIECCE NPOBEICHUS NPAKTUYECKHUX 3aHATUH, TECTUPOBAHMS, a

TAKXXC BBIIIOJTHCHUA O6y‘IaIOIJ_II/IMI/IC}I HHAWBUAYAJIbHBIX 3aJIaHUi.

Tema YpaBHeHUS M HEPABEHCTBA CamocTrosiTesibHasi padoTa
3HaTh: MOHATUE PALIMOHATIBLHOTO, UPPALUOHAIBHOTO, @OpoHTAIBHBIH 0NPOC
MOKa3aTeIbHOTrO YPAaBHEHUS, HEPABEHCTBA; CUCTEMBI Anusuayanbuas pagora no

KapTo4YKaMm

[I0KA3aTEeNIbHBIX YPABHEHUN U HEPABEHCTB.
YMeTh: pemiaTh IPOCTENIINE YPABHEHHS U HEPABEHCTBA U
UX CUCTEMBI CTaHJIAPTHBIMU METO/IaMH; H300paxarthb

MHO>KECTBO peI_HCHI/Iﬁ HCPAaBCHCTB.

Tema OcHOBBI TPHTOHOMETPUH Onenka pe3yabTaToB pabOThI Ha
3HaTh: MOHATHS CUHYCA, KOCUHYCA, TAHTEHCa, NPAKTHYECKHX 3aHATHSAX
KOTaHI€HCa IPOU3BOJIBHOTO YIJIA; paJUaHHON MEpPbI
yria; Kak olnpeAeiisiTh 3HaKu CUHYyCa, KOCUHYyCa U CamocrosrenbHas pabora
TaHreHca NPOCTOrO apryMeHTa Mo YeTBepTAM; ocHOBHble | PPOHTAIbHBIN OMPOC

TPUTOHOMETPHUYECKHE TOKACCTBA; (POpMYIIBI CHHYCA,
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KOCHHYCa CyMMBI U pa3HOCTH ABYX YIJIOB; (DOPMYJIbI
JIBOMHOTO yria; (opMyJsibl IPUBEACHUS.

YMeTh: BbIpaxkaTh paJiIMaHHYIO MEpY yIJla B Ipaaycax U
HA000pOT; BBIYUCIIATH CUHYC, KOCUHYC, TAHT€HC U
KOTaHI'€HC YIJIa; UCII0JIb3YS YUCIOBYIO OKPYKHOCTb
OIPEACIIATh CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
IPOM3BOJILHOTO YIJIA; ONPEIEIIATh 3HAKU CUHYCA,
KOCHHYCa, TAHT€HCA, KOTAHI'€HCA 110 YETBEPTM;
BBINOJIHATH MPEOOPa30BaHUE MPOCTHIX
TPUTOHOMETPUUECKUX BBIPAXKEHUI; YIIPOILIATh
BBIPAXECHUS C IPUMEHEHUEM TPUTOHOMETPUUECKHUX
dbopmy.

3HaTh:  ONpEIEICHHE  apKKOCHUHYyCa,  apKCUHYCa,
apKTaHreHca W (OpMynbl A pEmeHHus MPOCTEHIINX
TPUTOHOMETPUYECKUX YPAaBHEHHH; METOIbl PpEIICHHUS
TPUTOHOMETPUUECKUX YPaBHEHUI.

YMeTh: pemars NOpOCTEWININE TPUTOHOMETPUYECKHE
ypaBHeHHsT 10  (QopMmynam; pemarb  KBaJpaTHBIE
YPaBHEHMsT OTHOCHUTEJIBHO SINX, cOsX, tgx U ctgx;
ONpEIEIATh OJHOPOJAHBIE YPAaBHEHUS IEPBOM M BTOPOH
CTENEHM W peuarb HUX [0 alroOpuTMy, CBOAS K
KBaJIpaTHBIM; TPUMEHATH METOJ BBEICHUS HOBOWU
MEPEMEHHOM, METOJ pa3joKEHUs Ha MHOXHUTENIU MpU
pELIEHNN TPUTOHOMETPUYECKUX YPAaBHEHU.

3HaTh: TPUTOHOMETpHUUYECKHE (YHKIMM, UX CBOICTBa U
rpaduky; 00JacTh ONMpeNEIeHNs] 1 MHOXKECTBO 3HAUEHUI
TPUTOHOMETPUUECKUX (QYHKIIUH.

YMeTb: HaxoauTh 00JacTh OIpPENEIEHUS] U MHOXECTBO
3HAYEHUN TPUTOHOMETPUUECKUX (YHKIUN; MHOMXKECTBO
3Ha4eHUH TpUroHoMeTpuueckux GyHkiuit Buna kf(x) m,

rae f(x)- aro6ast TpuroHoMerpuyueckas GyHKIHS.

WNuauBuayanbHas paboTal o

KapTO4YKaM

Ypoku 0060011eHNS U

CHUCTEMATHU3alluU 3HAHUU

Onenka pe3yabTaToB pabOTHI Ha

MMPAKTUYCCKHUX 3aHATUAX

CamocrosrenbHas pabora
@®poHTaTBHBIN OIIPOC
WuauBuayanbHas paboTa 1o

KapToyKam
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Tema InddepenunuaibHoe ucuncieHue
3HaTh: NOHATHE IPOU3BOIHON (PYHKIIMHU, PU3NUECKOTO U
TF€OMETPUYECKOIO CMBICIIA IIPOU3BOIHOM; IPOU3BOAHON
CTEIeHH, KOPHS; IpaBuia AudQepeHIupoBaHus;
(bopMyIIBI TPOU3BOJHBIX AIEMEHTAPHBIX (DYHKIIHA;
ypaBHEHME KacaTeabHOM K rpaduKy QyHKLINH; alrOpUTM
COCTABJICHUS YPABHEHMSI KacaTEIbHOM.
VYMeTb: BBIUUCIIATH POU3BOJHYIO CTEIIEHHON (DYHKLIUHU U
KOpHSI; HAXOJUTb IIPOU3BOJHBIE CYMMBI, Pa3HOCTH,
IIPOU3BEICHUs], YACTHOI'O; IIPOU3BOJAHBIE OCHOBHBIX
3JIEMEHTApHbIX (PYHKIMNA; HAXOAUTh IPOU3BOIHbIE
AJIEMEHTAPHBIX (YYHKIMNA CIIO)KHOTO apTryMEHTA.
3HATh: MOHATHE CTAIUOHAPHBIX, KPUTUYECKUX TOUEK,
TOYEK IKCTPEMyMa; KaK IPUMEHATH IIPOU3BOIHYIO K
UCCIIeIOBAaHHIO (PYHKIUI U OCTPOSHUIO I'paMKOB; KaK
WCCIIEIOBATh B MIPOCTEHUIINX CITy4dasX (yHKIIMU Ha
MOHOTOHHOCTb, HAXO/IUTh HaNOOJIbIIIEE U HAUMEHbILIEE
3Ha4YeHUs1 PyHKIUH.
YMeTb: HAX0AUTh HHTEPBAJIbI BO3PACTAHUA U
yObIBaHuSI PyHKIMIi; CTPOUTH ICKHM3 rpauka
HenpepbIBHON GyHKIMH, ONIPeAeJIEHHOM HA OTpe3Ke;
HAXOAUTh CTALMOHAPHBIC TOYKH (pyHKINH,
KpUTHYeCKHe TOYKH M TOYKH IKCTpeMyMa; NIPUMEHATh
NPOM3BOJAHYIO K HCCJIEI0BAHNIO QYHKIHH H
MOCTPOeHUu 0 rpadukoB

Tema HHTerpanbHoe HCYUCICHHE

3HaTh: MOHATHE NEPBOOOPA3HOM, MHTErpaa; IpaBuiIa
HaXO0XJACHUS [1epBOOOPA3HbIX; TAOINIlY IEPBOOOPA3HBIX;
¢dopmyny HetoTona JleitOHuIa; mpaBuia HHTETPUPOBAHUSI.

VYMeTb: J0Ka3bIBaTh, UYTO JaHHAs (YHKIMA SBISAETCS
nepBoOOpa3HON sl APYTrON JaHHOW (PYHKITUHN; HAXOIUTh
OJTHY M3 TIEpBOOOPa3HBIX I CyMMBI (DYHKIIMHA U
pou3BeAeHUs (YHKIUU HA YUCIIO, M300paxarh
KPUBOJIMHEHHYIO TPANeIio, OrpaHUYeHHYIO IpaduKamMu
AJIEMEHTAPHBIX (DYHKIIMIA; BEIYUCIIATH HHTETpall OT
3JIeMEeHTapHON (YHKIIMH MPOCTOTO apryMeHTa 1o ¢opmyiie
Hrrorona JleiiOHuUIa ¢ MOMOIIBIO TAOIUIIBI
NepBOOOPA3HBIX U NPABUJI UHTEIPUPOBAHHUS; BEIUUCIIATh
IIJIOIIAb KPUBOJIUHENHOMN Tpalelyy, OrPaHUYEHHON
IPSIMBIMU

Tema IIpsiMbIe U NJIOCKOCTH B IPOCTPAHCTBE

CamocrodrenbHas padoTta
@pOHTAIBHBIN OIIPOC

NunuBunyanpHas paboTa 1o

KapTo4KaM

TecrtoBas pabota

Onenka pe3ynbTaToB pabOThl Ha

MPAKTUYCCKUX 3aHATUAX

CamocrosTenbHas paboTa
OpOHTAIBHBIN ONIPOC

NunuBuayanbHas pabota no
KapTouKam

TectoBas pabota

OreHKa pe3yapTaToB paboOThl Ha
MIPAKTUICCKUX 3aHATHUIX

OueHka pe3yJabTaToB IpU
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3Hatb: [loHATHA: napanienbHble IPSIMbIE, ITIOCKOCTH,
psiMasi U IJI0CKOCTh; CKPEIIMBAOIINECS MIPSMBIE.
CBolicTBa napauieabHbIX NPAMBIX, INIOCKOCTEH, IPU3HAK
NapaJyIeIbHOCTH NPSIMOU U IIIOCKOCTH, IPU3HAK
MapajuiebHOCTH ockocten. [lonsTus:
NEPHEHANKYIISIPHBIE TIPSIMBIE, IITIOCKOCTH, MpsMas 1
IIJIOCKOCTh, HAKJIOHHAsI, PACCTOSIHUE MEXKIY
CKPELIMBAIOIIMMUCS IPSIMBIMH, PACCTOSIHUE OT TOYKH J0
IJIOCKOCTH. Teopemy 0 Tpex NepHeHANKYIIApax.
CBolicTBa U IPU3HAKY NIEPIEHIUKYISIPHOCTH,
BCEBO3MOKHBIE CITy4au B3aUMHOI'O PACIOJI0KEHUS
miockocTeit. CBOMCTBA MapalieIbHbIX ITIOCKOCTEH.
YMeTh: 10Ka3bIBaTh TEOPEMBI CTPOUTH CKPEIIMBAOLINECS
U napajuienbHble NpsMble. PemaTe 3a1aun Ha
MIPUMEHEHNE aKCOM CTEPEOMETPUH, HAa IPUMEHEHUE
CBOMCTB U ITPU3HAKOB NApAJICIBHOCTH,
NEePHEHANKYISIPHOCTH.
Tema KoopanHatbl 1 BEKTOPbI
3HAaTh: MOHATHS: BEKTOP, IBUKEHUE, MapajlIeIbHbIN
nepeHoc, @opMyJIbl: pacCTOSIHUSI MEXKIY TOUKAMU,
KOOPJIHMHATHI CEPEIUHBI OTPE3KA, CKAISIPHOTO
IIPOU3BENICHUS BEKTOPOB, KOCUHYCA YIJIa MEXAY
BEKTOpPAMH.
YMeTh: yMeTb CTPOUTH KOOPAMHATBI B IPOCTPAHCTBE,
MPUMEHTh TOJY4YEHHbIE 3HAHUSA JJIs pPELIeHUs 3ajad,
Pemarp 3a1aun Ha pacueT KOOpAMHAT BEKTOPA, CKAISIPHOIO
yria
paccTosiHuE MEXAYy TOUYKaMH,

IMPOU3BCACHUA, MCXKIY BEKTOPAMMH, HaxoauThb

KOOPJHMHATBI CEPEIUHBI
OTpe3sKa.
Tema MHoOrorpaHHukKH
3HaTh: IBYTPaHHbIN YroJj, dJIEMEHTHI IPU3M,
napajuienenunena, nupamuasl. CBONCTBA NPU3MBI,
napajuiejenunea, MMpaMuibl. Y METh: CTPOUTh
JIBYT'PaHHBIN yTOJI, HAXOUTh HA YEPTEKE €ro dJIEMEHTHI,
CTPOUTH JIMHEHHBIN YroJl ABYTPaHHOro yria. Pemars
3a/1a4M Ha pacyeT JUHEHHOTI0 yria OT ABYTPAHHOIO yria.
HaxonuTs Ha 4epTeke 2IeMEHThl MHOTOIPaHHUKOB U
pu3M. CTpOUTB M-yTrOJIBHBIE MHOIOIPAaHHUKH, CEUCHUS.
Pemrate 3agaun u1s pacyer G0KOBOM U MOTHOM

IMOBEPXHOCTU MHOI'OI'PAHHUKOB, 3JICMCHTOB

peuieHnu 3a1a4
CamocrosrenbHas padora
@pPOHTAIBHBIN ONIPOC
WupuBuyansHas paboTaio

KapTO4YKaM

OrueHka pe3yabTaToB
VH/IMBUIYaJIbHOTO KOHTPOJIS B
(dhopMe cocTaBieHUS
KOHCITEKTOB.

Ypoku 06001IeHUS 1

CHUCTEMATHU3alluU 3HAHUU

OneHka pe3yiabTaToB MpH
pelIeHuy 3a1a4
CamocTosTenbHas paboTa

@poHTAIBHBIN OIIPOC
Onenka pe3ynbTaToB pabOTHI Ha
MPAKTUYECKUX 3aHATUAX

Ypoxku 060011eHNS U

CHCTEMAaTH3aIuK 3HaHUH

CamocrosiTenbHas padboTa
@pOHTaIBHBIN OIIPOC

NuauBuayanbHas paboTano
KapTOYKaM

OreHka pe3yabTaToB pabOThI HA
MPAKTUICCKHUX 3aHATHSIX

Ypoku 06001eHus U

CHUCTEMAaTU3alliy 3HaHUH
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MHOT'OTPAaHHUKOB.
Tema Tesia M IOBEPXHOCTH BpallleHU s

3HaTh: MOHATHS: IIap, KOHYC, LIMJIMHJIP; JIEMEHTHI 1apa,

HUJIMHAPA, KOHYCa, CBOMCTBA LIWIMH/APA, BUbI KOHYCOB,

CBOICTBA CEKYIIMX MIOCKOCTEN 1Iapa, [UIMHIPA,

KOHYCa.

YMeTh: CTpOUTH HWINHJIP, HAXOAUTH HA YEPTEXKE

AJIEMEHTHI HWJIMHPA, CEUYECHHS TEN BPALEHUs, PEIIAaTh

3a/1ayd Ha pacyeT IEMEHTOB TeJl BPAalleHUs, JJIEMEHTOB

CESUYECHUH.

Tema U3MepeHnus B reomeTpuu
3HaTh: noHATHE 00beMa. DopMyIIbl 00BEMOB IPU3MBI,
IIMPAMHUIBI, TApAJUICIEIUIICAA, HWINHAPA, KOHYCAa, 1apa,
YCEUEHHOI'0 KOHYCa.
VYMeTs: pemars 3aa4u Ha pacyeT o0beMa
IIPSIMOYTOJIBHOTO IIapajuIeIIeNUIe A, IPU3MBI,
NpaMUbl, HIAIUHAPA, KOHYCA, [1apa, YCEYEHHOT O
KOHYca, 00BbEMOB I1apOBOI'0 CEKTOpa U HIapOBOTO
CErMEHTA.

Tema J1eMeHTHI KOMOMHATOPUKH
3HaTh: MOHATHE KOMOMHATOPHOM 3a1aul M OCHOBHBIX
METOJI0B €€ pelieHus (epecTaHOBKH, pa3MeIIeHHUS,
coyeTaHus 0e3 MOBTOPEHUS U C IOBTOPEHUEM );TIOHSTHE
JIOTUYECKOM 3aJ1aui; MPUEMBI pelIeHUs] KOMOWHATOPHBIX,
JIOTMUYECKUX 3ajjad; 3JIEMEHThI rpad)OBOro
MOJIEJTMPOBaHUS.
YMeTb: UCII0JIb30BaTh OCHOBHBIE METO/IBI PEILICHHUS
KOMOWHATOPHBIX, JIOTHYECKUX 3a]a4; pa3pabaThiBaTh
MOJIEJI METO0B pELICHUs 3a/1a4, B TOM YHCJIE U IIPH
MOMOIIY TPadOBOTr0 MOJIETUPOBAHUS.

Tema Jy1eMeHTHI TEOPUM BEPOSATHOCTEH
3HAaTh: MOHATHE BEPOSITHOCTH COOBITUI; IOHSTHE
HEBO3MOXXHOTO U JOCTOBEPHOT'O COOBITHS; TOHSATHE
HE3aBUCHUMBIX COOBITHIA; MOHATHE YCIOBHOM BEPOSITHOCTH
COOBITHI; MOHATHE CTATUCTUYECKON YaCTOTHI
HACTYIUJIEHHS COOBITHH.

YMeTb: BEIUUCIIATH BEPOSITHOCTD COOBITHI; ONPEACTATH
PABHOBEPOSITHBIE COOBITHS; BBIIOJIHATH OCHOBHBIE
oTiepanyu HaJ COOBITUSMU; JOKa3bIBAaTh HE3aBUCUMOCTD

COOBITHI{; HAXOUTH YCIOBHYIO BEPOSATHOCTD; PEIIATh

CamocrodrenbHas padora
@pPOHTAIBHBIN ONIPOC
WnpuBuayansHas pabota 1o
KapTo4KaM

OreHka pe3yabTaToB MpH
pEIICHUH 33129

OreHka pe3y/IbTaToB pabOThI HA
MPAKTUYECCKHUX 3aHATHIX

Ypoku 000011eHNS 1

CHUCTEMaTU3aluu 3HaHHUH

CamocTosrenbHas padoT

@poHTAIBHBINA OIIPOC
Onenka pe3yabTaToB paboThl Ha
IMPAKTUYCCKUX 3aHATUAX

CamocrosTenbHas paboTa
OpOHTAIBHBIN ONIPOC

NuauBuayansHas paboTa mo
KapTOYKaM

OrneHKa pe3yapTaToB PabOThI Ha
MPAKTUICCKUX 3aHATUIX

Ypoku 06001IeHUS 1
CHCTEMAaTH3allu1 3HAHUI

@pOHTAIBHBIN OITPOC

OueHka pe3yabTaToB
WHIWBUIYAILHOTO KOHTPOJIIS B
dbopMe cocTaBleHUS
KOHCIIEKTOB, TaOJINI]

Ypoku 00001IeHNs 1

CUCTEMATU3alluy 3HAHUN
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MPAKTUYCCKUC 3aJa4u, IPUMCHSSA MCTOAbI TCOPHUU
BEPOATHOCTH.

Tema JjIeMeHThI MATEMATHYECKOH CTaTHCTHKH
3HaTh: OCHOBHBIC ITOHATHS U METObI MaTeMaTH4eCKOM
CTaTUCTHUKH, ITIOHATHC O 3a7a4ax MaTeMaTH4YEeCKOM
CTaTUCTHKH.

VMmeTs: peiiaTh NPAKTHYCCKUEC 3ada4u, IPUMCHASA METObI

MaTEMATUYECKON CTATUCTUKHU.

O1ueHKa BBITOJIHEHUSA

pedeparoB, pacyeToB

6.JINCT UBMEHEHUI U JIOIIOJITHEHUI, BHECEHHBIX
B PABOYVIO [IPOTPAMMY

Ne MU3MCHCHUS, JaTa BHCCCHUA N3MCHCHUA, Ne CTpaHUbI C UI3BMCHCHUCM,

BbLJIO

CTAJIO

OcHoBanue:

IToanucek JUIa BHECHIET0 H3MEHEHHUS
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