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Pabouas mporpamMmma yueOHON AUCHMILIUHBI «MaTtemaThka» pa3padoTaHa B
COOTBETCTBHHU C TPEOOBAHUSIMHU (PeAepATIBHOTO TOCYAAPCTBEHHOTO
oOpazoBatenpHOro cranaapra (nainee — ®I'OC) cpeanero ob1mero oopasoBanusl,
YTBEPXKIEHHOTO MpukazoM MunobpazoBanust Poccuun ot 17.05.2012r. Ne 413,

PEKOMEHIallMsMU 110 OpraHU3aL|K MTOJTYYEHUsI CPETHEr0 OOLIETO
o0Opa3oBaHMsl B IIpe/iesiax OCBOCHUS 00pa30BaTENIbHBIX TPOrPAMM CPETHETO
npodeccruonanbHOro 00pasoBaHus Ha 0a3e OCHOBHOTO 00IIEro 00pa3oBaHUs C
ydueToM TpeboBaHul (heiepaabHbIX TOCYAapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHAApTOB U MOJy4aeMOM CIEUUaTbHOCTH WA MTPOPECCUU CPETHETO
npodeccruoHanbHOro o0pazoBanus (MUcbMo JlenapramMenTa rocyapCTBEHHOM
MOJINTUKH B chepe MoAroToBku padounx kaapos u A0 Munobpuayku Poccuu ot
17.03.2015 Ne 06-259),

IPUMEPHOM TPOrpaMMbl y4eOHOM NUCIMIUIMHBI «MatemaTuka: ainreopa,
Hayajia MaTeMaTUYeCKOro aHalin3a, reomeTpus» «MaremaTuka: anredpa, Hadana
MaTEMaTUYECKOr0 aHaIn3a, TEOMETPUs» I MPOPECCUOHATBHBIX
o0pa3oBaTeNbHbIX OpraHU3alkil, peKOMEeH10BaHHON DenepaibHbIM
roCyJIapCTBEHHBIM aBTOHOMHBIM YUpeKJIeHHEM «DeaepaibHbI HHCTUTYT
pa3BuTHs oOpasoBanusm» (ganee — PI'AY «DHPO») B kauecTBE MPUMEPHOM
MIPOTPAMMBI JIJIsl peaTu3aiii OCHOBHOM MpodeccuoHaIbHOM 00pa3oBaTeIbHON
nporpammbl CI1O Ha 6a3e 0CHOBHOTO 0011IeT0 00pa30BaHus C TIOJTYICHHEM
cpeaHero oomiero oopazoanus, mpoTokoa Ne 3 ot 21 uronst 2015r.,
peructpaunoHHbii HoMep pereH3uu Ne 371 ot 23 urona 2015 r. DI'AY «DUPO».

C yuetom [IpumepHOii OCHOBHOM 00pa3oBaTeIbHON MPOTrPaMMBbl CPEIHETO
oO1iero oOpazoBaHusi, 0400pEHHOM perieHueM GpeaepaibHOro yueOHO-

METOIUYECKOr0 00bEAUHEHHMSI 10 00IIeMy 00pa30BaHUIO (IPOTOKOJI 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
Paoouux, crysHcawux no npogeccusim:
15.01.33 Toxapsb Ha cmaHKax ¢ 4YUcio8biM NPOSPAMMHBIM YNPaABIeHUeM,
15.01.34 @peszeposujuk Ha CMAHKAX C YUCTIOBLIM NPOSPAMMHBIM YAPABIEHUEM
TEXHUYECKOTO PO MPOPECCHOHAIBHOIO 00pa30BaHUS.
CocrapnieHa Ha OCHOBE IIPUMEPHOI MPOTrpaMMBbI 0011Ie00pa30BaTEIHLHOM

y4eOHON AUCHUILUIUHBI «MaremaTthka» Ui Npo(hecCHOHATbHBIX

00pa30BaTEIbHBIX OPTaHNU3ALNN.

1.2. Mecto y4eOHoi# aucuumiudbl B cTtpykrype HITKPC:
VYyebnas mucummuiiHa ««MaremaTuka»  sBIsSeTcs NpOoPUIbHONW y4eOHOMH

JTUCITUTIIMHOM, M3ydaeTcs YyriIyOJIeHHO B COOTBETCTBUU C TEXHHUYCCKUM MPOGHUIEM
poheCCHOHAIBHOTO 00pa30BaHUSI.

YyeOnass aucnuiuimHa «MareMaTtukay — SBISETCS YYCOHBIM IMPEAMETOM
oOs3aTeNbHON TIpenMeTHor obnactu «Marematuka u uH(opmatukay DOI'OC
CpeaHero oo1iero oopa3oBaHusl.

Peanuzanust  copepkaHusi ~ y4yeOHOM  JUCHMIUIMHBI  TIPEAroJiaraet
COOJIOJICHNE TPHUHIUMIIA CTPOrOM  MPEEMCTBEHHOCTH 10 OTHOIIEHUIO K
colepKaHMi0 Kypca ««Marematuka» »  Ha CTYINEHM OCHOBHOIO OOIIEro
oOpa3oBaHUs.

B 10 xe Bpems ydeOHas nucuuiuinHa «MaTemaTukay oOJazaer
CaMOCTOSITETLHOCTBIO U 11E€JIbHOCTBIO.

Pabouast mporpamma y4eOHOW AMCHMIUIMHBI «MareMaTuka MMeeT
MEXIIPEIMETHYIO CBsI3b C 00Ie00pa3oBaTEeIbHBIMU YYEOHBIMU JUCIUIUIMHAMU

«udopmartukay, «Dusuka.



N3yuenne o06meoOpa3oBaTebHOM Y4eOHOW MUCHMIUIMHBI «MaTemaTuka
3aBepIIaeTcs MOBEJACHIEM UTOTOB B (JopMe dK3aMeHa B paMKaX MPOMEKYTOUHOM

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 HpeI[CTaBJ'IeHI/Iﬁ 0 MAaTCMATHKC KAaK YHHUBCPCAJIIBHOM A3BIKC

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

- TOHMMAaHWE 3HAYUMOCTH MATeMaTHKU JIJIi HAyYHO-TEXHUYECKOTO IMporpecca,
c(hOpPMHPOBAHHOCTh OTHOIICHUS K MaTeMaTHKE KaK K YacTH OOIIEeYEIIOBEUCCKON
KyJIbTYpPhl Ye€pe3 3HAKOMCTBO C HMCTOPHEH pa3BUTHS MaTEMaTHKH, DBOJIOIUCH
MaTeMaTUUYECKUX HJICH;

-  Ppa3BUTHE JIOTHYECKOTO MBINIJICHUS, TPOCTPAHCTBEHHOTO BOOOpaKeHUS,
QITOPUTMHUYECKON KYJIBTYPhl, KPUTUHYHOCTH MBIIIJICHUS Ha YPOBHE, HEOOXOAUMOM
JU1s Oyayien mpodeccroHaaIbHON IeITeIBHOCTH, ISl TPOIODKEHUS 00pa3oBaHus
U caMO00Opa30BaHMS;

- OBJIaJICHUE MATEeMATHUYECKUMHU 3HAHMSIMU U YMEHUSMH, HEOOXOIUMBIMHU B TI0-
BCCTHEBHOM JKU3HM, JIJIT OCBOECHHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCIHMIUINH U
JTUCITUTUINH TPOo(deCCUOHATBFHOTO ITUKJIIA, IJIs TTOJIy4eHUs: 00pa3oBaHus B 00JaCTsX,
HE TpeOyroluX yriay0IeHHON MaTeMaTUYECKOM MOArOTOBKH;

- 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 CaMOCTOSITEIbHON TBOPUYECKOH U OTBETCTBEHHOM
NEesATEeIbHOCTH;

- TOTOBHOCTHh K KOJUICKTUBHOW pPabOTEe, COTPYIHUUYECTBY CO CBEPCTHHKAMHU B
oOpa3oBaTenpHOM,  OOLIECTBEHHO  MOJIE3HOH,  y4eOHO-HCCIEI0BaTEIbCKOM,
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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 CaMOCTOSTEIBHO ONPEACIIATh LEIU NEATEIBHOCTH U COCTABIATH IUIAHBI
JEATEIbHOCTH; CaMOCTOSITEIILHO OCYILIECTBIIATD, KOHTPOJIMPOBATh 17§
KOPPEKTUPOBATh JEATEIIBHOCTD;, HCIIOJIB30BATh BCE BO3MOXKHBIE PECYpPCHI A
JOCTMIKEHHUsI IIOCTaBJICHHBIX IENEM W pealn3alid IUIAHOB JAESATEIbHOCTH;
BBIOMPATH YCIEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYAIUSX;
- YMEHHE NPOAYKTUBHO OOILATHCSA U B3aMMOJEHCTBOBATH B MPOLIECCE 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 PELICHU IPAKTUYECKUX 3a7ad, IPUMEHEHUIO
Pa3JIMYHBIX METOA0B MO3HAHMS;
- TOTOBHOCTH M  CIOCOOHOCTh K  CaMOCTOSTEIbHOW  HMHGOPMAIIMOHHO-
II03HABATEIILHON JIESITEIbHOCTH, BKIIIOUAsi YMEHUE OPUEHTUPOBATHCSA B PA3JIUYHBIX
VUCTOYHHUKAX HHQPOpMALIUM, KPUTUYECKH OLEHUBaTh M HWHTEPIPETHPOBATH
uHGOpPMAIIMIO, TOTYYaEMYI0 U3 Pa3InYHbIX HCTOUHUKOB;
- BJIQJICHUE SA3BIKOBBIMU CPEICTBAMHU: YMEHHUE SICHO, JIOTUYHO U TOYHO H3jaraTh
CBOIO TOYKY 3PEHUsI, UCIIOIB30BaTh aJICKBATHBIE SI3bIKOBBIEC CPENICTBA,
- BJIaJICHUE HaBbIKaMU MO3HABATEIbHOU pe(IeKCUU KaK OCO3HAHMs COBEpPILIAEMbIX
JEUCTBUM U MBICIUTEIBHBIX IPOLECCOB, UX PE3yJIbTATOB U OCHOBAaHWUM, I'PAHULL
CBOEr0 3HAaHWs W HE3HAHWs, HOBBIX IO3HABATEJBHBIX 3a1a4 U CPEACTB I HUX
JOCTUKEHUS,
- LEJIEYCTPEMJIEHHOCTh B MOMCKAaX M MPHUHIATHM PELIEHUH, COOOpa3UTEIbHOCTD U
UHTYULUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTaBICHMI; CIIOCOOHOCTH

BOCIIPUHUMATDL KPaCOTyY U TapMOHHIO MHUPA;



* NpPeoOMemHbIX:
- c(OPMHUPOBAHHOCTH TMPEACTABICHUNH O MaTeMaTUKe KakK YacTH MHUPOBOM
KyJbTypbl M MECT€ MaTeéMaTUKM B COBPEMEHHOW LMBWJIM3ALMU, CHOCO0ax
ONMCAHUSA SIBJICHUN PEATbHOIO MUPA HA MATEMATUYECKOM SI3BIKE;
- BJIAJICHHE HABBIKAMU HCIIOJIb30BAaHUSA I'OTOBBIX KOMIIBIOTEPHBIX NMPOTIPaMM IIpH
pelIeHuy 3aay;
- cOPMUPOBAHHOCTH MPECTABICHUN O MATEMATUYECKUX MOHATHUAX KaK Ba)KHEM-
IIMX MAaTeMAaTUYECKUX MOJENAX, MO3BOJIOIMIMX OIMCBHIBATh U HM3ydaTh DPa3HbIC
IIPOLIECCHI U SIBJICHUS; IOHUMAHUE BO3MOXHOCTU aKCMOMAaTHYECKOTO MOCTPOEHUS
MAaTeMaTHYECKUX TEOPUH;
- BIIaJICHUE METOAAMU J10Ka3aTeJIbCTB U AJITOPUTMOB PELICHUs, YMEHUE UX IIPUME-
HATb, IPOBOJUTH TOKA3ATEIbHBIEC PACCYKICHUS B XOJE PEIICHUS 3314,
- BJAJCHUE CTAHAAPTHBIMM  [PUEMaMM  PELICHUS  PalUMOHAIBHBIX U
UppaLMOHAIbHBIX, IIOKA3aTEIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN
Y HEPABEHCTB, UX CHUCTEM; HCIOJIb30BAHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOTrPaMM, B
TOM YHUCJE Ul TIOMCKA MYTH PELICHHUs W WUIKOCTPALMU PELICHUs YPAaBHEHUU U
HEPABEHCTB;
- c()OPMUPOBAHHOCTD MPEACTABICHUI 00 OCHOBHBIX MOHATHUSAX MAaTeMaTUYECKOTO
aHaJll3a U UX CBOMCTBaX, BJaJICHUE YMEHUEM XapaKTepU30BaTh MOBEACHUE (QyHK-
LA, UCIOJIb30BAHUE ITOJIYYEHHBIX 3HAHWW JUISI ONMMCAaHHUS W aHAIU3a PEAIbHBIX
3aBUCUMOCTEH;
- BJIaJICHUE OCHOBHBIMH MOHATHUSMHU O IUIOCKUX U MPOCTPAHCTBEHHBIX F'€OMETpUYE-
CKUX (pUrypax, UX OCHOBHBIX CBOMCTBAX; CPOPMHUPOBAHHOCTH YMEHUS PACIIO3HA-
BaTh TeOMeTpUUYecKre (UTYphl Ha YepTekKax, MOJCISIX U B PEaIbHOM MHpE; IpHU-
MEHEHUE H3YUYEHHBIX CBOWCTB reOMETpUYEcKUX (Guryp u Gopmyn Ajs perieHus
reOMETPUYECKUX 3a/1a4 U 3a4a4 C MPAKTUYECKUM COAECPKAHUEM;
- ¢(hopMHpPOBAHHOCTH MPECTABICHUN O MPOLIECCaX U SBJICHUSIX, UMEIOLINX BEPO-
ATHOCTHBIM XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEaJbHOM MMUpE,
OCHOBHBIX ITOHATHSIX AJIEMEHTAPHOM TEOPHUM BEPOATHOCTEW; YMEHHMU HAXOIAUTH U

OLCHHUBATb BCPOATHOCTH HACTYILIICHUSA COOBITHI B HpOCTCﬁMHX IMPAKTUYCCKHUX



CUTyalusax 1 OCHOBHBIC XapaKTCPHUCTUKHU CJ'Iy‘-IElfIHLIX BCJINYHH,
- BJIAJICHUC HAaBbIKAMH HCIIOJIb30BAHHA TI'OTOBBIX KOMIIBIOTCPHBIX IIPOIpaMM IIPU

PCIICHUHU 3a1a4.

1.4. Kosin4yecTBO 4acOB HA OCBOEHHE nporpaMMmbl TUCHUIIJTUHBI:

OO0s3arenbHas ayauTOpHas Harpy3ka oOydaromierocsi 307 4acos,



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHOUTLTAHBI

2.1. O0bem yueOHOH JUCHUNIMHBI U BU/bI Y4eOHOH padoThl

Bup yuye6Hoii padoTbi Konuuecmeo
yacoe
O0beM 00pa3oBaTeIbHON HATPY3KH 307
TeopeTnyeckoe 00yueHue 235
[TpakTHYECKHUX 3aHATUM 72
Koncynprammu 6
KoHcynbranuy no BBITIOJIHCHUIO WHANBUAYATHLHOTO IPOCKTA 2
IIpomescymounas ammecmayus 8 hopme dK3ameHa 6




2.2 TeMmaTH4ecKuii IVIaH M COAEPKAHNE y4eOHOMH AMCHUIVINEBL OY /.04 MATEMATUKA

HaumeHoBanue Coaep:xanue yueOHOro MaTepuaJia, JjadopaTtopubie padoThbl U XapakrepucTuka Oo0nbeMm | Ypos
pPa3aeioB H TEM MNPAKTUYECCKHUE 3aHATUHA, CAMOCTOATEC/IbHAaA paﬁoTa Oﬁy‘IaIOIIIP[XCﬂ, OCHOBHBIX BH/I0B qacoB |CHb
KypcoBasi padoTa (IPOeKT) (eciu npedycmompersl) NesiTeJIbHOCTH CTYJ€HTOB 30eHUsI
( Ha ypoBHe y4eOHBbIX
JIeHCTBHIT)
1 2 3 4
BBenenue Copep:kanue y4eOHOIro MaTepuaa 2 1
O3HakoMJIeHHE C POJIBI0 MATEMATHKY B HayKe, TEXHUKE, 9KOHOMHUKE, BBIotHeHHE BXOXHOTO KOHTPOJISL. 2
MHOOPMAITMOHHBIX TEXHOJIOTUAX U IPAKTHIECKOM eI TeIbHOCTH.
1 O3HakoMJIeHNE C [EeJIIMHU U 3aJaYaMy U3yIeHNUsI MATeMATUKY IPU OCBOSHUHN
crenmaasHocTelr CITO.
Pasnen 1. Anrebpa.
Tema 1.1. Conep:xanue yueOHOTro MaTepHaJia 16
PazguTHe NOHATHS |1 | [enpie n paunoHaIbHbIE YUCIA. Bemonnenue apudmernueckux 2 2
0 YHUCJjIe JEMCTBHIA HaJ YKMCIIAMH, COUeTast
YCTHBIC U NIMCbMEHHBIC IPUEMBI. 2
2 | HelicTBUTENBHBIE YHCITA. Haxoxnenue omubox B
peodpa3oBaHUAX U
BBIYMCJICHUAX.
Haxoxneune IPUOIHUIKEHHBIX 2
3HaYeHUN BeJIMUYNH u
morpenrHocTei BBIUUCJIEHUN
3 | Hpubrusicennvie soruucenus. (abcomorHoR 1 oTHOCHTEHHOR);
CpaBHEHUEe YHCJIOBBIX
BBIPAYKEHUM. Haxoxnenne
omnbOK B MPeoOpasoBaAHUAX U
BBIYMCJICHUAX.
Beimonnenue apudmMeTnaecknx 2
JACUCTBUU HAJ YHCIIaMH, COUCTasA
4 | Komnaexcuvie uucna. Jleticmeus Had KOMRIEKCHBIMU YUCTIAMU. }P]ICTHHC 1 THCBMEHHBIE TPHEME.
axoMKIeHHe OIIN00K B
npeodpa3oBaHUAX U
BBIYMCJICHUAX.
IIpakTHYeckHne 3aHATHSA: 3
IIpakTuueckas  paboraNel  Apudmermueckue  geificTBHS  HaAJ  YHCAAMH, BblnonHSH”e apuueTiicciix
o - I JACUCTBHUU Hazq YUCJIaMHU. 2
HaXOXK/eHHE NPHUOAMKEHHBIX 3HAYEHMH BEAMYHH W IOTPEINHOCTEH BBIMHCACHME | Haxomnenme TPUGITHIKEHHEIX
(a6COAIOTHOM M OTHOCHUTEABHOI), CPABHEHHE YHCAOBBIX BBIPAKEHHUIH. P — e —— u
TIOTpeITHoCTen BBIYNCJIEHIH

(abCOTIOTHON W OTHOCHUTEJIBHOM);
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CpaBHeHHEe YHCJIOBBIX
BBEIpaKeHUU.

Haxomxgenne ommmbok B
peodpa3oBaHUIX 1
BBIYHCJICHUSX.

Tema 1.2
KopHu, crenenu u
Jorapu(pmsl

Conep:xanue yueOHOro MaTepuaJia

47

Kophu HaTypanabpHON CTeNeHH U3 Yuciia U UX cBoiicTBa. KopeHb n-it crenenu.

O3HakoMJIeHHE C TIOHATHEM
KOPHS N-# CTelleHHu, CBOYCTBAMU
PaIUKaJIOB U IIPAaBUIAMU
CpaBHEHUS KOpHEH.
DopmyIupoBaHUe OIIPe e IeHUST
KOpPHS ¥ CBOMCTB KOpHeH.
Breraucienwve u cpaBHenme
KOpHEH, BBITIOJIHEHVE TPUKIITKN
3HaveHns KopHa. Haxomxmenne
OIIMOOK B IPeo0pPa3oBaHUIX U
BBIUUCIICHUSIX.

CremeHu ¢ palMOHAJIbHBIMHU ITOKA3aTCIIAMU, UX CBOIICTBA.

DopmyaupoBaHTe CBOUCTB
cremnereil. Beramcienue cremeneit
C paIfHOHAJIFHEIM [TOKA3aTeseM,
BBITIOJTHEHYE TIPUKUIKN 3HAUSHUS
CTelleHH, CpaBHEHUE CTeIIeHEeN.
Haxoxnenune sHavuenuit crerenu,
WCTIOJIB3Y ST IPU HEOOX0TUMOCTH
WHCTPYMEHTAaJIbHBIE CPEJICTRA.
BamnucriBanme KOpHS N-A CTerreHn
B BHJIE CTEIIEHHU C JPOOHBIM IOKA-
3aTeeM U Hao0OpOT.
Haxosxnerne ommbok B
peodpa3oBaHULX U
BBIUMICJICHUSIX.

CTeneHu ¢ IeHCTBUTEIBHBIMH TIOKA3aTEIISIMH, UX CBOUCEA.

O3sHaKOMJIEHHE C IIOHATHEM
CTEIEeHU C IeHCTBUTEIbHBIM
IIOKAa3aTeJIeM.

HaxomneHue sHAUYEHUI CTEIICHN,
HCIOJIB3Y S IPU He0OX0IUMOCTH
WHCTPYMEHTAIbHBIE CPEJICTBA.
Haxomxnenune ommbox B
mpeodpa3oBaHUSX U
BBIUMCJICHUSIX.
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[Ipeobpa3oBanue uppannOHAIHHBIX BBIPAKCHHUM.
Pewenne uppaunoHanbHbIX ypaBHEHUH.

Brmmosrnenue nmpeobpasoBaHmit
BBIpaKEHUU, COJIepRaAIIUX
paguKaJIbl. BBIHOJIHGHI/IQ
pacueToB 10 dhopmyIam,
COZIEPIRAIIIIM PATUKAJIBL, OCY-
IIEeCTBJISIST HEOOXO0TUMBIEe
MIO/ICTAHOBKH U IIpeobpa3oBaHUs.
Ompesesierrie paBHOCUIBHOCTH
BBIPAKEHU C PATUKATIAMH.
Penrenne npparmonaabHBIX
ypaeuenuti. Haxomxmenue ormm6ok
B IIpeo0pa30BaHUAX U
BBIYNCJICHUAX.

[TpeoOpa3oBanue parOHATBHBIX, CTETIEHHBIX, TOKA3aTEIbHBIX
BBIpa)KECHMI. Perenne nokazareabHbIX ypaBHEHUM.

Beimosrnenne npeobpasoBanmit
BEIpAKEHU, TPUMEHEHIe
dopmyII, CBA3AHHBIX CO
CBOMCTBAMU CTelleHeHn
[IpeoOpazoBaHKE YHCIOBBIX U
OYKBCHHBIX BBIPAXKECHHI, COAEPKALINX
CTEMEHH, IIPUMEHSISI CBOMCTBA.
Pemenne nokasaTenbHbIX ypaBHEHUH.
Haxosxnenune omubok B
peodpa3oBaHUAX U
BEIYHMCIIEHUSIX.

Jlorapudm yncia. OcCHOBHOE JIorapu(pMUIECKOE TOKIECTBO.

JlecsiTuuHBIE U HATYpaJIbHbIE JTOTapUPMBbI

HeiictBus ¢ norapudpmamu. [lepexon kK HOBOMY OCHOBAHHUIO.

O3HaKOMJICHUE C TTOHATHEM
norapudma, CBONCTBAMH
norapudma. Beraucienue
norapudma gncna. Haxoxnenue
ook B IPeoOpa3oBaAHUAX 1
BBIYUCJICHUAX.

[IpeoOpa3oBanue norapu(pMUIECKUX BHIPAKESHUH.
Pemenue norapudgmuueckux ypaBHEHHI.

Brimmoninenue mmpeobpasoBaHui
BBIPAKEHUH, COJIEPIKATIINX
snorapudgmsr. Oupenenenue
061acTH TOIMYCTUMBIX 3HAYEHUH
JIOTapUOMIYECKOT0 BRIPAKEHMUS.
Perrenne sorapudpmumaeckux
ypaBHeHuii. Haxoxnenne ommbox
B IIpeo0pa30BaHUAX U
BBIUMCJICHUSIX.

10

HpI/I6J'II/I)KeHHI)Ie BBIYHCJIICHUS U PCIICHUA MMPUKIAAHBIX 3a/a4.

O3HakoMmIIeHHE ¢ IPUMEeHEHNEM
KOpHEM U cTelleHell IpU BEIYHCIIE-
HUY CpeTHUX, JeJIEHUU OTPe3Ka B
«30JIOTOM CEeUeHUI».
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HpaRTn'{ecmle 3aHATHUSA:

[Ipaktuyeckas paboraNe2 BrimonHenne  npeoOpa3oBaHUil BBIPAKECHUH,

coacpKamux CTCIICHU U KOPHHU.

[IpakTrueckas pabotaNe3 Pemenue nppamoHaIbHBIX YPaBHEHUH.

[Ipaktrueckas paboraNe4 PemeHne noka3aTenbHbIX YPaBHEHH.

IIpaktrueckas padoraNe5 Haxoxnenue 3HadeHuid norapudma 0O
ODOU3BOJILHOMV OCHOBAHHIO. IlenexoI OoT OIHOIO OCHOBAHUS K IDVIOMV.
Beruncienne wu  cpaBHeHue JsorapudmoB. JlorapudmupoBaHue U
MOTEHI[MPOBAHUE BBIPAKEHUH.

[Ipaktrueckas padota Ne6 Pemenue norapudmMudeckux ypaBHEHHM.

Brmonsenue npeoOpazoBaHuit
BBIPQKEHHH, COAEPKANIMX PagHKabl.
Bemonnenne pacueToB 1o GpopMyam,
COZIEPIKAIINM paIuKanel, ocy-
MIECTBIISST HEOOXOAUMBIE TOJICTAaHOBKH
u 1mpeobpazoBanus. OmnpeneneHue
PaBHOCHJIBHOCTH  BBIP@KEHHH  C
panukanamu. HaxoxaeHue 3HaueHUH

cTerneHen c paunoHaIbHBIMHI
MIOKa3aTeNsIMU. CpaBHeHHE
CTETIeHEeH. Brimonnenue
npeoOpa3oBaHus BBIPAKCHHUIA,

CoACpKallUuX CTCICHU.

Penrenne npparmonaabHBIX
ypaBHEHHUH.

Pemennie noka3aTenbHbIX ypaBHEHUI.

Brmmosnmenune npeobpasoBaHmii
BBIPAKEHUH, COJIEPIKATIIIX
norapudmel. Opemeenme
00J1aCTH TOIYCTUMBIX 3HAYCHUN
JIOTapUMHUUECKOT0 BEIPAKEHUSA.

Pemenwne storapupmmdeckux
ypaBHEHUN.

10

Tema 1.3.
OcHOBBI
TPUTOHOMETPHUH

Conep:kaHue y4eGHOr0 MaTepuasia

49

1 | Pagmannas mepa yria. BpamatenbHoe TBIKEHHE.

Wayuenne paguanHoro metona
U3MEepeHUs YIJIOB BPAIEHUS U UX
CBSI3U C TPAJyCHON Mepoi.
N3sobpaskenne yrioB BpaleHus
HA OKPYKHOCTH, COOTHECEHUe
BEJIMYMHEI yTJIA C €r0
pACIOJIOKEHUEM.

2 | Cunyc, KOCUHYC, TAHT'€HC M KOTAaHT€HC YHCTIa.

DopmyTrpoBaHUe OMpeIeIeHuH
TPUTOHOMETPUUECKUX (PYHKITIH
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JJISI YTJIOB IIOBOPOTA U OCTPBIX
YIJIOB IPSAMOYTOJIBHOTO
TPEYTOJIbHUKA U 00BICHEHUE UX
B3aMMOCBSI3U

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.

[Tpumenenre 0CHOBHBIX
TPUTOHOMETPUUECKUX TOMIECTB
[IJIsI BEIYUCJIEHUS 3HAYCHUN
TPUTOHOMETPUUECKUX (DYHKIUH
o oxHoM u3 Hux. Haxosxaenue
OIIMOOK B IIPeo0Pa3oBaHUIX U
BBIUKCJICHUSX.

@opMyIIbl IPUBEACHUS.

OsHaxkoMJIeHHE CO CBOMCTBAMU
CHMMEeTPHUHU TOYEK Ha eJUHINIHON
OKPYKHOCTH U IIPUMEHEHNE UX
JIs1 BBIBOgA (i)OpMyJI IIpPUBEOCHUA.
Haxosxnenue omubok B
IIPeo0pPa30BAHUAX U
BBIYUCJIEHUAX.

DopMyIIbl CIHOKEHHUS.

Nayuenne 0CHOBHBIX OPMYJI
TPUTOHOMETPHUH: POPMYJIBI
CJIOMKEHUS U IIPUMEHEeHHUe IIPHU BhI-
YMCICHAU 3HAYCHUS
TPUTOHOMETPHUYIECKOTO
BBIPAYKEHUS U YIIPOIIEHUS €T0.
Haxoxmenune omrmbox B
peodpa3oBaHUAX U
BBIYUCJICHUAX.

cDOpMy.J'H:I YABOCHMU. q)OpMy.]'IBI IMMOJIOBUHHOT'O yTJIa.

Wsyuenne oCHOBHBIX (pOpMyJI
TpUTOHOMETPHUHN: HOPMY JIBI
YIBOEHUS U IPUMEHEHUE IIPH BBI-
YHCIIEHUY 3HAYEHUS
TPUTOHOMETPUIECKOTO
BBIPAYKEHUS U YIIPOIIEHUS €To.
Haxosxnerne ommbok B
peodpa3oBaHULX U
BBIYUCJICHUSX.

ITpeoOpa3oBaHusi CyMMBI TPUTOHOMETPUUECKUX (PYHKITHIA B
MIPOM3BE/ICHNE U POU3BECHUS B cymMMy. BoipakeHue

TPUTOHOMCETPHUYCCKUX (I)yHKLII/Iﬁ 4YCpe3 TAHTCHC IMMOJIOBUHHOT'O apryMCHTA.

Naydyerne ocHOBHBIX (DOPMYJT
TPUTOHOMETPHH: IIPe00pPa30BaAHUA
CYMMBI TPUTOHOMETPHUYECKUX
QYHKIHI B IIPOU3BEIeHIE 1
[IPOU3BEIEHUS B CYMMY U
[IpUMEeHEeHNe TP BEIYUCIEHUN
3HAYEHUS TPUTOHOMETPHIECKOTO
BBIPAYKEHUS U YIIPOIIEHUS €T0.
Haxosxgenne ommbok B
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peodpa3oBaHUIX 1
BBIYNCJICHUAX.

8 | IIpeobpazoBanus MPOCTENIIMX TPUTOHOMETPUYECKUX BBIPAKEHUIA.

Bemonnenne npeobpa3oBanmit
TPUTOHOMETPHUIECKHX BBIPOKCHUI,
IpPUMEHEHHE NIPY BEIYUCICHUN
3HAYCHUS TPUTOHOMETPHYECKOTO
BBIP2)KEHHUS M YIIPOIIEHHUS €ro.
Haxomgenue onmbok B
peodpa3oBaHUAX U
BBIYUCJICHUAX.

9 | Apkcunyc, apKKOCHHYC, apKTAHT'€HC YHCIIA.

O3HakoMIIEHNE C IIOHATHEM
00paTHBIX TPUTOHOMETPHUUECKUX
dyHRIIHII.

Wsyuenne orpenesesnia
ApPKCUHYyCa, apKKOCHHYCA,
apKTaHIreHCca YMCcIa,
dopmyupoBaHUEe UX,
n300paskeHre HA eIUHUYIHON
OKPYKHOCTH, IPUMEHEHHE IIPU
pelleHnuy ypaBHeHUIA.
Haxomxpenue omubok B
peodpa3oBaHUAX U
BBIUHCJICHUAX.

10 | IIpocTeiimme TPUTOHOMETPHYECKIE YPAaBHEHHUS.

Pemenne o popmyram u
TPUTOHOMETPHUUECKOMY KPYTY
TPOCTEHUTITUX
TPUTOHOMETPUUECKUX YPABHEHUIH.
[Ipumenenue 00X METOIOB
pellleHUa ypaBHeHUU
(IpuBeIeHNe K JUHEHHOMY,
KBaJIPATHOMY, METO PA3JIOKEHUST
HA MHOMHUTEJIN, 3aMeHbI
IepeMeHHOM) IIPU pelleHnn
TPUTOHOMETPUYECKUX YPABHEHUH.
Haxomxnenne ommbox B
npeodpa3oBaHULAX U
BBIUMICJICHUSIX.

12 | IIpocTeiiine TPUrOHOMETPHUUECKUE HEPABEHCTBA.

Ymenne ormeuaTs Ha Kpyre
pelleHusa IPoCcTeHIux
TPUTOHOMETPUIECKUX
HEepaBeHCTB.

IIpakTHYecKkHe 3aHATHSA:
[IpakTuueckast pabora Ne7 BrlnosHeHHe TOXIECTBEHHBIX MTPeoOpa3oBaHuil B
TPUTOHOMETPUYECKUX BBIPAKECHUSAX.

BrinonHenue npeobpa3oBaHuii
TPUTOHOMETPHUYECKUX BBIPAKCHUH,
OPUMEHEHHE [IPY BBIYHCICHUN
3HAYCHHS] TPUTOHOMETPHIECKOTO
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Ilpaktyeckast pabora No8 PemieHue npocTEHIMX — TPUTOHOMETPUYECKUX | BBIPAKEHHS U YNPOIICHHUS €To.
YpaBHEHUI Pemmenne nmpocteimx

TPUTOHOMETPHYIECKUX YPABHCHHIA.

Tema 1.4.
DOYyHKIUH, UX
CBOMCTBA M

rpaguxu.

Conep:xanue yueOHOTo MaTepHaJia

40

®ynxupyn. O61acThb ONpPENE/ICHNS, MHOKECTBO 3HAYEHUHI; rpaduK
¢byHKIMH, TOcTpoeHue rpaduKoB GYHKINH, 3aJaHHBIX PA3TUIHBIMA
CIIOCO0aMH.

O3HakomJIeHHE C TIOHATHEM
IepeMeHHOH, IpUMepaMu
3aBUCUMOCTEHN MERIY
nepemeHHbIME. O3HAKOMIIEHHUE C
MOHSTHEM TpaduKa, OIpeIesIeHre
MIPUHAJIEKHOCTH TOUKH TPAPUKY
dyurmun. Omnpenesiesne 1o
dopmyte mpocreriei
3aBUCHUMOCTH, BUJIA ee Tpaduka.
Berpaskenue mmo popmysie omHOM
IepeMeHHOM Yyepes IpyTrue.
O3HakoMJIIeHHE C OIIpeesIeHHeM
dyHKIMH, hopMySIHPOBAHTE €ro.
Haxosgenue obmactu
ompeneseHUs U 00JIaCTH
3HaYeHUH PYHKINU.

CgoiicTBa GyHKIIMU: YETHOCTH, HEYETHOCTb.

CBoiicTBa (yHKIIMU: MOHOTOHHOCTb, IPOMEXKYTKU BO3PACTaHUS U
yObIBaHUs. OTpaHUYEHHOCTbD, IEPUOJUYHOCTD.

HauOonbiiee u HauMeHblIee 3HAYSHNS, TOYKH SKCTPEMYyMa.
I'padnueckas nHTEpIpeTALUSL.

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

Apudmernueckue onepanuu Hag GyHkausaMu. CroxHas GyHKIUs
(xommno3unus). [louaTrue o HenpeprIBHOCTH (PYHKIIHH.

OsHakoMJIeHHE C IPUMEPaAMU
GYHKIITMOHATBHBIX 3aBUCHMOCTEMN
B pPeaJIbHBIX IIPOIeCCcax U3
CMEIKHBIX JUCITUATLIINH.
O3HakomIIeHHE C
JI0Ka3aTeJIbHBIMHU
paccyskIeHUsIMHU HEKOTOPHIX
CBOMCTB JIMHENHO! 1
KBQJIPATUYHOM PYHKITHH,
IIPOBEIEHUE HCCIIETOBAHUS
JIMHEeNHOH, KyCOYHO-IMHEWHOH!,
IpOOHO-TUHEHHON 1 KBagpa-
THYHOM QYHKIIUHI, TOCTPOEHUE UX
rpacuros. [locTpoenue u urenue
rpaduKoB PYHKITHH.
UccienoBanve QyHKIMN.
CocrasiyieHue BUIOB OYHKIIHUII 110
aHHOMY YCJIOBHIO, pEIlleHHe
3a/1a4 Ha 9KCTPEMYM.
O3HakoMIIeHHE C TIOHATHEM
CJIOYKHOU QYHKITHH.

O6parnbie pynkmuu. OOIacTh onpeeneHus U 00J1acTh 3HaYECHUN
obpartHoit ¢pynkuuu. I'paduk oOpaTtHOH GyHKINH.

Wayuerune nonsmus obpammoii
P yHKY UL, OIIpeaesIeHre BUAA U
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nocmpoerue epapura 0opammoi
PYHKUUL, HAX0XHCOHUe ee
obnacmu onpedesienus u obnacmu
3HAUeHUU.

10

[TokazarenbHble GYHKIUH: ONpeeNeHNs GYHKIMHA, UX CBOWCTBA U
rpaduKu.

11

Jlorapupmuyeckne QyHKIMH: onpeaeaeHus pyHKINH, NX CBOHCTBA U
rpaduKu.

12

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

Breruncienve suavenuit pyHKIIMI
110 3HAYEHUI0 apTyMeHTa.
Ompeesierre MOIOMKEHUST TOIKT
Ha rpaduKe 10 ee KOOPAHUHATAM U
HAa000POT.

Ucnionb3oBanme CBOMCTB
dyHRIIMI 1719 cpaBHEHUS
3HAUeHUU cTemneHell 1
JorapugMos.

[TocTtpoenne rpaduror
CTEIIeHHBIX, IOKA3aTeIbHBIX U
JIorapuMuIeCcKux (PYHKITAH.

13

Tpuronomerpudeckne GyHKIUU: OnpeaeneHus (pyHKIHA, UX CBOWCTBA U
rpaduKH.

14

OOpatrHble TpUTrOHOMETpUYECKHE QYHKIINU.

OsHakomIeHmE C  IIOHSTHEM
HeIpepPhIBHON IIEPUOTUIECKOM
dyHKINH, dopmynupoBanme
CBOMCTB CHHyCa ¥ KOCHHYycCA,
IIOCTPOEHME UX TPAPHUKOB.
OsHakomJIeHmE C  IIOHSITHEM
Pa3pBIBHOM TIePUOINUIECKOMN
dyHKINH, dopmynupoBanme
CBOMCTB TAHTeHCA W KOTAHTeHCA,
IOCTPOEHIE ux rpaduKoB.
OsHakomJIeHmE C  IIOHSTHEM
CJIOKHOHN (PYyHKIINHI

15

[IpeobpaszoBanus rpaduxos. [lapaniensHelii mepeHOC, CHUMMETPHS
OTHOCUTCIBbHO OCGI\/'I KOOpI[I/IHaT 158 CI/IMMeTpI/ISI OTHOCUTCJIBbHO Ha4dalJia
KOOPJMHAT, CHMMETPHUS OTHOCUTEIIBHO PSIMOM Y = X, pacTshKeHue u
CXKaTue BJOJb OCE KOOPJIMHAT.

Brmmosnmenune npeobpasoBaHmii
rpacduka QyHKITHN.

16

IMapmonnueckue xonebdanus. [Ipuknaaaeie 3a1aun.

OsHaxoMmIeHIEe c HOHATHEM
FapMOHHMYECKUX KOJe0aHuN U
IIpuMepamu TapMOHHUYECKUX
KoJ1e0aHmi s OIIMCAHUS
MIPOIIECCOB B (PU3UKE U APYTUX
00JIaCTSAX 3HAHUS.

IIpakTHYecKkHe 3aHATHSA:
[pakTraeckast padora Ne 9 Hccnenosanue GyHKIMM 110 €€ TpaduKy.

[TocTpoenue u urenme rpaduKroB
dyurmmit. UccienoBanue
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[paxmiyeckas padora Ne 10 IlocTpoeHne u ureHne TpadHUKOB CTEIICHHBIX,
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX (PYHKITHIA.

Ipakmiyeckas pabora Ne 11 [loctpoenne u 4yreHwe TrpaduKoB
TPUTOHOMETPUIECKHX byHKIMI c MIOMOIIIBIO reOMETPHYECKUX
peoOpa3oBaHU.

dyHRITHN.

[TocTpoenue u urenme rpaduKoB
CTETEHHBIX, TOKA3aTeIbHbIX U
JOTapU(PMHUUECKUX (ByHKITH.

[TocTpoenue u ureHue rpaduKoB
TPUTOHOMCECTPUUCCKUX
(YHKITHI C TOMOIIBIO
IreOMCTPUICCKHX
npeoOpa3oBaHuil.

Pasznea 2. 'eomeTpus

Tema 2.1.
IIpsimbie u
IIOCKOCTH B
NPOCTPAHCTBE

Conep:xanue yueOHOTro MaTepHaJia

29

1 | B3auMHoe pacrnonoxeHue AByX MPAMBIX B IPOCTPAHCTBE.

®DopMyIMpPOBKA U IPUBEIEHUE
IOKA3aTeJIbCTB, IIPU3HAKOB
B3aMMHOTO PACIIOJIOKEHUS
OPSMEBIX B IIPOCTPAHCTBE.
PacmosnaBanme Ha yepTexax u
MOMEJISX Pa3JIMYHBIX CIy4aeB
B3aMMHOTO PACIIOJIOMKEHUS IIPs-
MBIX B IIPOCTPAHCTBE,
apryMeHTHUPOBAHUE CBOUX
cyxaenuii. I[Ipumenenne
TPU3HAKOB U CBOMCTB
PACIIOIOMKEHUS IPSIMBIX IIPU
pelleHuU 3a71a4.
AprymeHTHpOBaHIE CBOUX
CYsKJIEHUI 0 B3BAUMHOM
PACIIOIOKEeHUH!
IPOCTPAHCTBEHHBIX (PUTYD.

2 | IMapaJuteIbHOCTD TPSIMOM U TUIOCKOCTH.

PacmosnaBanme Ha yepTexax u
MOMEJISX PA3JIMYHBIX CIy4aeB
B3aMMHOTO PACITOJIOMKEHUS IPs-
MBIX 1 ILJIOCKOCTEH,
apryMeHTHUPOBAHUE CBOUX
cyxaenuii. QopMyIpoBaHme
ompeJieleHUM, IPU3HAKOB U
CBOICTB IapaJLJIESIbHBIX IIPSIMBIX
u 1utockocrei. [Ipumenenmne
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TPU3HAKOB U CBOMCTB
PAacCIIoJIosKeHUS IIPSIMBIX U T1JI0-
CKOCTel IIpU pereHnuH 3aj1ad.
AprymeHTHpOBaHIE CBOUX
CYSKJIEHUI 0 B3AUMHOM
pacmoJsioskeHuu
IPOCTPAHCTBEHHEBIX (DUTYP.

[TapamenpHOCTB TUNIOCKOCTEN.

PacmosnaBanwve Ha yepTekax u
MOMEJISX PA3JIMYHBIX CIyUYaeB
B3aMMHOTO PACIIOJIOKEHUS
IJIOCKOCTeMN, apryMeHTHUpOBaHE
CBOUX CYKIEHUH.
DopmyaupoBaHUE
ompeJieJIeHUN, IPU3HAKOB U
CBOMCTB ITapaJlIeJIbHBIX
mwiIockocreit. Mzo0pasxenne Ha
PHUCYHKAX M KOHCTPYHUPOBAHUE
HA MOJIeJISIX apaslIeIbHBIX
IJTOCKOCTEH M 000CHOBAHME
TOCTPOEHUS.

[Ipumenenme npusHAKOB 1
CBOWMCTB PaCHOJIOKEHHUS TLJI0-
CKOCTEM IIpU peleHnn 3a1a4.
AprymeHTHpOBaHME CBOUX
CYKIEeHUHN 0 B3BAUMHOM
pacmoyIoKeHUH
IIPOCTPAHCTBEHHBIX QPUTYP.

[lepnieHIUKYISPHOCTD NPSIMOU U IIIOCKOCTH.

DopMyIUPOBKA U IPUBEIEHUE
JIOKA3aTeJIbCTB IIPU3HAKOB
B3aMMHOTO PACIIOJIOKEHUS
OPSAMBIX U IIJIOCKOCTEHN.
PacnosnaBanue Ha yeprexax u
MOJEJIX Pa3JIMYHEBIX CIydYaeB
B3aMMHOT0 PACIIOJIOMKEHUS IIPs-
MBIX U IIJIOCKOCTEH,
apryMeHTHPOBAHUE CBOUX
cy:nenuii. DopmysimpoBanme
oIpesieJIeHuH, IPU3HAKOB 1
CBOMICTB II€PIIEHIUKY JIIPHBIX
IPAMBIX U IIJIOCKOCTEIl.
[IpumeHenme IpU3HAKOB 1
CBOMICTB PACIIOJIOKEHUS IIPSIMBIX
¥ IIJIOCKOCTE IIPU peleHnn
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3ajzad.
N3zobpaskenne Ha pUCYHKAX U
KOHCTPYUPOBAHUE HA MOJEJIAX
OPAMBIX, IIJIOCKOCTEH U
000CHOBaHME TOCTPOEHUS.
AprymeHTHpPOBaHHE CBOUX
CYSKJIEHUI 0 B3AUMHOM
PACITOIOKEHIH
IIPOCTPAHCTBEHHBIX PUTYP.

[lepnenaukymnsap u
HAaKJIOHHAs.

@opmMyIUpPOBKA U OPUBEICHUE

JIOKA3aTeJIbCTB TPU3HAKOB
B3aUMHOTO PAaCIIOJIOKeHUSA
OPAMBIX u TIJIOCKOCTEH.

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

MBIX n ILJTOCKOCTEM,
apryMeHTHPOBAHLE CBOUX
CY*KJIEHUM. ITpumenenne
IPU3HAKOB u CBOMICTB

PACITIOJIOMKEHUST TPSIMBIX W ILJIO-
CKOCTEH TMpM peIIeHWn 3aj1ad.
WN3obpaskenve Ha pHUCYHKax U
KOHCTPYHUPOBAHWE HA MOIEJAX
TIEePIIEHINKYJIAPOB W HAKJIOHHBIX
K TIJIOCKOCTH. OnuceiBaume
paccTosTHUSI ~ OT  TOYKH [0
ILJIOCKOCTH, OT TIPSIMOM J[0 TIJIOCKO-
CTH, MEKIY ILIOCKOCTSIMU, MEMKIY
CKPEIUBAIINMUCT  IPSMBIMH,
MEKITY IIPOU3BOJIEHBIMHU
durypamu B IIPOCTPAHCTBE.
DopMyIUPOBAHKE U JIOKA3LIBAHUE
OCHOBHBIX TEOPEM O PACCTOSTHHUAX
(Teopem CYIIIECTBOBAHWS,
cBorictBa).  M3obpaskeHue  Ha
YepTEeHAX U MOJEJISIX PACCTOSTHUS
7 00OCHOBAHWE CBOUX CYIKICHUIH.
Ompenesienrie W BBIYHCJIEHUE
paccrossHW B IIPOCTPAHCTBE.
[Ipumenenne dopMmysr u TeopeM
IUIAHWUMETPUM  JIJII  PeIleHus
3amau. [IpumeHeHMe TeopwU IS
000CHOBAHMS  IIOCTPOEHHHM  ©
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BBEIYUCJICHUH.

[lepneHMKyISAPHOCTD JBYX INIOCKOCTEN.

DopMyIMpOBKA U IIPUBEICHIE
JOKA3aTeJIbCTB IIPU3HAKOB
B3aMMHOTO PaCIIOJIOMKEHUS
miockocTeil. PacriosnaBanue mHa
gepTeskax U MOJeJIsIX
PA3JIMYHBIX CJIyYaeB B3AUMHOTO
PAacmIoJIosKeHUsI IIJIOCKOCTEMH,
apTryMeHTUPOBAHUE CBOUX
cysxaenuii. QopMyIIpoOBaHME
ompeJieJIeHU, TPU3HAKOB U
CBOMCTB IEPIIEHIUKYJITPHBIX
mwiockocreit. [Ipumenenne
OPU3HAKOB U CBOMCTB
PaCIIOJIOMKEeHUS IIJIOCKOCTEeN IIPK
peurennu 3amad. Ilpumenenme
TeopUu JJIs1 000CHOBAHUS
TIOCTPOEHUH W BBIYMCIEHUN.
AprymeHTHpOBaHUE CBOUX
CYKIEeHUHN 0 B3BAUMHOM
PpacIoJIoReHUU
IIPOCTPAHCTBEHHBIX QPUTYP.

Yros Mexay IpsiMOi M TUNIOCKOCTBIO.

JIByrpaHHBIN yroil. YToa MeXAy IIOCKOCTSIMH.

@opmyaupoBaHUe
ompeJieJIeHU, TPU3HAKOB U
CBOMICTB IIapaJlJIeJIbHBIX 1
TEePIeHIUKYIIPHBIX
TJIOCKOCTeH, NBYT'PAHHBIX U
JIMHEHHBIX YTJIOB.
BrinoiHeHMe IOCTPOEHUS YIJIOB
MEKIY TMPAMBIMUY, TIPSIMOH 1
TIJIOCKOCTBHIO, MEKITY
TIJIOCKOCTSIMHY II0 OIIMCAHUIO 1
pacrio3HaBaHYVe UX HA MOJIEJIAX.
WN3obpaskenre HA pUCYHKAX U
KOHCTPYHPOBAHUE Ha MOJEJISIX
YIJIOB MKy IIPAMOM U
ILJIOCKOCTBI0 ¥ 000CHOBAHUE
noctpoenusi. [I[pumenenue
Teopuu JJist 000CHOBAHUS
TOCTPOEHUN ¥ BBIYUCIJIEHUH.
AprymeHTHpOBaHME CBOUX
CYKIEeHUHN 0 B3BAUMHOM
PACIIOJIOKEeHUHN
IIPOCTPAHCTBEHHBIX QPUTYD.
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['eomerpuyeckue npeoOpa3oBaHus MIPOCTPAHCTBA: APAIIICTbHBIN

9 INEPEHOC, CUMMETPUA OTHOCUTECIIBHO ITIJIOCKOCTH.

[TapannensHoe npoexktupoBanue. [Lomans OpTOroHaaIbHON MPOEKIUH.

10 | U306paxkenne NpoCTPaHCTBEHHEBIX (GUTYP.

OsHakomIIeHHe c HOHATHEM
apaijIeJIbHOr0 IPOEKTUPOBAHUS
u ero CBOHICTBAMHM.
Dopmynuposarue meopemv. 0
naou,aou OPMO2OHAIbHOLL
NPOEKUUL MHO20Y20IbHUKA.
AprymeHTHpOBaHIE CBOUX
CYSKJIEHUI 0 B3AUMHOM
PACIIOIOMKEHUI
IIPOCTPAHCTBEHHBIX PUTYP

IIpakTH4yecKkue 3aHATHS:

IpakTuueckas pabora Ne 12 Pemrenue 3aia4 Ha HaxOXJIEHHE PACCTOSHUHA B

MIPOCTPAHCTBE.

IIpakTHyeckas pa60Ta Nel3 Pemenue 3ala4 Ha HaXOXKACHHUEC VYIJIOB B

IIPOCTPAHCTBE.

[IpuMeHeHne IPU3HAKOB 1
CBOMCTB PACIIOJIOMKEHNSA IIPAMBIX 1
ILJIOCKOCTEH IIPU PellleHny 3a7ad.
W3zobpaskenne Ha pUCYHKAX U
KOHCTPYHPOBAHHUE HA MOIEJIIX
[IePIeHINKYJIAPOB U HAKIOHHBIX
K ILIOCKOCTH, IIPSMBIX,
IapaJuIeIbHBIX IIJIOCKOCTEH,
YTJIOB MEKIY IIPSIMOM 1
IIJIOCKOCTBIO M 000CHOBAHIE
nocrpoenus. Pemenne 3agady Ha
BBEIUKCJICHHE TeOMEeTPUIECKAX
BesmmunH. Onpenesenue u
BBIUKCJICHIE PACCTOSHUMI B IIPO-
crpancrse. [Ipumenenne dopmyt
¥ TeopeM ILIAHUMETPHH 118
pelreHus 3agad.

Breimosimenune mocrpoeHus yrios
MEXKIy IPSAMBIMA, IPAMOMI U ILJIO-
CKOCTBI0, MEJKIY ILJIOCKOCTSIMU TIO
OIMCAHUIO U PACIO3HABAHMUE UX
Ha Momessax. M3oOpaskenne HA
PHUCYHKAX YIJIOB MEWKIY IIPSAMOM 1
IIJIOCKOCTBIO M 000CHOBAHIE
noctpoerusi. [Ipumenenne
dopMy 1 TeopeM IIIaHUMETPUU
[IJIs PellleHns 3a1ad.
[Ipumenenme IpU3HAKOB 1
CBOICTB PACIIOJIOMKEHUS IIPAMBIX 1
IJIOCKOCTEH IIPK PeIleHun 3a0a4.

Tema 2.2

Conep:kanue y4eOHOT0o MaTepHuaJia
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Koopaunarts! u
BEKTOPBI

1 | IpsamoyronpHas (1exkapToBa) CHCTEMa KOOPIUHAT B IIPOCTPAHCTBE.

Usyuenue nexapToBoil CCTEMBI
KOOPOHHAT B IIPOCTPAHCTBE,
THOCTPOEHME II0 33ITAHHBIM
KOOpOTHMHATaAM TOYEK 1
TIJTIOCKOCTEM, HAXOXKIeHIe
KOOPJIUHAT TOYEK.

) dopMyiia pacCTOSIHUS MEXAY JBYMsI TOUKaMHU.
VYpaBuenus chepsl, IIIOCKOCTU U MPSIMOH.

Haxomnenue ypaBHeHMH
OKPYKHOCTH, CePHI, IIJIOCKOCTH.
Breruncienue pacCcToSTHUN MESKTY
TOYKAMU.

Bexropsl. Monyis Bekropa. PaBeHcTBO BekTOpoB. KoopauHaTel BeKTopa.

Crnoxxenue BCKTOPOB. YMHOXEHUE BCKTOpA Ha YHCJIO.

PasnoxxeHue BekTopa 1o HanpasieHusM. [Ipoekiys BeKkTopa Ha oCbh.

Yros Mexay JByMsl BEKTOPAMH.

oo N| O O

CKaJ'IHpHOG IIPpOU3BCACHNEC BCKTOPOB.

9 Hcnonn3oBanne KOOpJAUHAT U BEKTOPOB IIPHU PCIICHUHN MAaTCMATUYCCKUX
W NPUKIIaIHBIX 3a/1a4.

O3HakoMJIeHHE C TIOHATHEM
BexTopa. M3ydyeHue cBOMCTB
BEKTOPHBIX BEJIUYMH, ITPABUJIT
PasJIoKeHUsI BEKTOPOB B
TPEXMEPHOM ITPOCTPAHCTBE,
IpaBUJI HAXOXKJIEHUS KOOPIUHAT
BEKTOpa B IPOCTPAHCTBE, ITPABUJI
JeficTBUY ¢ BeKTopaMu, 3aJaH-
HBIMHU KOOPJTMHATAMMU.
[Tpumenenwne Teopuu mpu
pelleHUYU 3a7a4 Ha JeHCTBUI C
Bexropamu. Mayuenue
CKAJIIPHOTO IIPOU3BEJIeHU
BEKTOPOB, BeKTOPHOT'O YpaBHEHUSA
OpAMOU U TIJIOCKOCTH.
[Ipumenenmne Teopun Ipu
pellleHUU 3aJa4 Ha JIeMCTBUS C
BEeKTOpaMu, KOOPAUHATHHIHN
MeToJI, IIPpUMeHeHNe BEKTOPOB JIJIsT
BEIYHUCJIEHUS BEJIUYUH YTJIOB U
paccrosumii. O3HAKOMJIEHHUE C
J0Ka3aTeJIbCTBAMU TEOPEM
CTepeoMeTPHUU 0 B3AUMHOM
PAaCIIOIOKEeHUH ITPAMBIX U
IJIOCKOCTEH € MCIIOJIb30BAHUEM
BEKTOPOB.

(SIS TSN TSN )

IIpakTHYecKkHe 3aHATHSA:
[Ipaktrueckas padota Nel4 BeimonHeHHe EHCTBUIT HAall BEKTOpaMU

[Ipumenenmne Teopun Ipu
pellleHUU 3a7a4 Ha JIENCTBUS C
Bexropamu. [Ipumenenue Teopun
Ipu pelleHnd 33434 Ha NeUCTBUS
C BEKTOpaMu, KOOPAWHATHBIN
MeToJ[, IpUMeHeHNe BEKTOPOB JJIs
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BBIYUCJIEHUSI BEJIUYUH YTJIOB 1
paccTosTHUM

Pasznea 3.Hauyaja MmaTeMaTH4eCcKOro aHajIn3a

Conep:kanue y4eOHOT0o MaTepHuaJia

1 IlocnemoBaTeIbHOCTH. CnocoOsbl 3aJlaHH U CBOMCTBA YMCIIOBBIX
MOCIIE0BaTEIbHOCTEH.

OsHakoMJIEHHE C IIOHATHEM
LII/IC.TIOBOIL/'I II0CJIeJ0BATEJIbHOCTH,
crrocobamMu ee 3aIaHus,
BBIYUCJIEHUAMU €€ YJIEHOB.

2 [lonsiTue o npenene nocnegoparesbHOCTU. CylIECTBOBAHUE MTpeeIia
MOHOTOHHOW OI'PAHUYEHHOM MOCIEA0BATEIbHOCTH.

Osnaromierue ¢ NOHAMUEM
npeodesia nOc1e008aMeJIbLHOCMIL.

3 CyMmMupoBaHue nocienoBaTeabHOCTeN. beckoneuHo yObiBaromast
reoMeTpHUEecKasi POrpeccHs U ee CyMMa.

O3HakoMJIeHHE ¢ BEIYUCTIEHHEM
CYMMBI OECKOHEUYHOTO YHCJIOBOTO
psiZia HA IpUMepe BBIYUCIICHUS
CyMMEI 0ECKOHEUHO yObIBAOIIEH
TeOMEeTPHYECKOM [IPOTPECCHH.
Pemrenne 3amau Ha IpuMeHeHNE
dopmysIBI CyMMBI GECKOHEYTHO
yOBIBAIOIIEN Te0OMeTPUIECKOM
IIPOTPECCHH.

4 ITpouzBonnas. [TonsTre o npon3BoHON QYHKIINH, €€ TeOMETPUUYECKHH 1
(bu3nuecKkuil CMbICI.

O3HaKOMJIEHHE C IIOHATHEM
TIPOM3BOTHOM.

Wsyuenne u popmyupoBaHue ee
MeXaHUYECKOr0 ¥ TeOMEeTPHUIECKO-
T0 CMBICJIA, U3YYEeHHEe aJITOPUTMA
BBIUKCJIEHUS IIPOU3BOIHOMN HA
IpuMepe BBIYUCIICHUS
MTHOBEHHOM CKOPOCTH M YTJIOBOTO
Koo QHIIeHTa KacaTeJIbHOM.

5 HpOI/IBBOI[HBIC CYMMBI, pa3HOCTHU, IPOU3BCACHH A, YaCTHOTO.

VcBoenwne mpaBuI
muddepeHITTPOBAHUS, TAOTHUITBI
IIPOU3BOIHBIX dJIEMEHTAPHBIX
dyHKIMA, TpUMeHeHYe 11
nuddepenmpoBannsa QyHKITHA.

6 | IIpou3sBoaHbIE OCHOBHBIX, CIOXKHBIX QYHKIIHIA.

YcBoenue npaBusa
nuddepeHImpoBaHMd,
HCIIOJIBE30BAHUE TAOIMIIB
IIPOM3BOIHBIX 2JIEMEHTAPHBIX
QyHKITTH 11T
muddepeHImpoBanust QyHKITHA.
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[Tpon3BoaHBIE 0OpAaTHON (DYHKIIMHM U KOMIIO3UITUN () YHKITHA.

VYcBoenwue mpasua
mudppepeHIITPOBAHMS
,JIIPUMEHEHHE JJIs
nuddepenimpoBanus QyHKITHM.

HpI/IMepBI HCIIOJIb30BaHUA HpOHSBO,I[HOﬁ I HaXOXKACHUSA HAaWITYUICTrO
pCelICHUS B ITPUKJIAAHBIX 3aga4aXx.

[Ipumenenve IpPOU3BOSHOMN I
pellieHus 3aaY HA HAXOMKIEHIe
Han0O0JIBIIIET0, HAMMEHBIIIET0
3HAUeHUs U Ha HAXO0KIeHIe
JKCTpeMyMa

VYpaBHeHHe KacaTelnbHOU K rpaduKy G yHKIUH.

CocraBiieHre ypaBHEHUS
KacaTeJbHOH B 00IIIeM BHIE.

10

Haxoxxnenne ckopocTH [uIs Iporecca, 3alaHHoro (pOopMyIIoi u
UKOM.

Usyuenne mexaHUYIECKOTO
CMEBICJIa IIPOM3BOTHOI, U3yUIEHEe
aJITOPUTMAa BBIYUCIICHUST
IIPOM3BOHON HA IIpUMepe
BBIYHCJIEHUS MTHOBEHHOM
CKOPOCTH.

11

Bropas nponsBoHas, ee reoMeTpUIecKuil 1 (PU3NIECKHI CMBICIL.

12

[TpumMeHeHHne TPOU3BOIHON K UCCIEIOBAaHNIO (DYHKIIMHA U TOCTPOECHUIO
rpaduKoB.

N3yuenwe Teopem 0 CBSI3M CBOMCTB
(byHEIIIY U TPOU3BOIHOMI, Qop-
mysupoBka ux. [IpoBemenue ¢
TIOMOIIIBI0 TIPOU3BOTHOMN
WCCIIeTIOBAHUSA (PYHKITUY, 3a-
ITaHHOU (POPMYJIOH.
YcraHoBiieHUE CBSI3W CBOMCTB
(DYHKIIMY ¥ TPOM3BOTHOMN 10 WX
rpacduram.

N

13

IlepBooOpasHas U UHTETpal.

O3HaKOMJIEHHE C IIOHATHEM
HHTErpaa u IIepBoo0OpasHOM.
Nayuenne npaBuia BEIYUCICHUS
epBOOOPA3HOM U MHTErpasa.
Penrenne 3amau Ha cBa3nb
IepBOOOPA3HOM U ee
TIPOM3BOTHOM, BEIUUCIIEHTE
IepBOOOPA3HOM IJId JAHHOK
QyHKIIMH, MHTErpaJa.

14

[Ipumenenue onpeneaeHHOrQ HHTErpala s HaX 0K ICHHS
KpuBoJMHENHHOM Tpaneuuu. @opmyina HeroTona—IJlenoHuma

iomaaun

Nayuenune Teopemsr HeroToHa—
Jleitbauma.

15

[Tpumepsl npUMEHEHUs MHTETpalia B PU3UKE U TEOMETPHH

Pemrenne 3aJa4v Ha IIpUMEeHeHue
HMHTerpaJsa aJjid BEIYHCJICHNA
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du3nUecKUX BeJIMYUH U
ILJIOIITA e,

IIpakTuyeckue 3aHATHS:
IIpakTnyeckas padora Nel5S HaxoxneHre npou3BOJHBIX (HYHKIUIA.

IIpakTuyeckas padora Nel6 Pemenue npukiaaHbIX 3a7ad Ha HAXOXJICHUE
HauOOJIBIIMX U HAMMEHBIINX 3HAUCHUH peabHbIX BEJINYHH.

IIpakTuyeckasi padora Nel7 YpaBHeHHE KacaTeIbHOW B 0OIIIEM BHJIC

IIpakTnueckas padora Nel8 [loctpoenue rpadukoB GyHKINNA C TOMOIIBIO
IIPOU3BOIHOM.

IIpakTnyeckass padora Nel9 Brruncnenne HeonpeaeICHHBIX HHTETPAJIOB
METOJIOM HENOCPEICTBEHHOIO HMHTErPUPOBAHUS U METOJOM IOICTAaHOBKHU.
IpakTuyeckas padora Ne20 Beruricnenne onpeaeIeHHOro HHTerpaia.
IIpakTnueckas padora Ne2l Brruncnenue ruiomazei Miaockux QGuryp c

MIOMOILBIO ONIPENIEIIEHHOr0 UHTErpaia-
pana.

HaxomneHnue Ipon3BoTHbIX
QYHKIIHH 110 IIpaBUIAM
nuddepeHImpoBaHnd, ¢

WCIIOJIb30BAHUEM TaOJIUIIBI

IIPOM3BOIHBIX 3JIEMEHTAPHBIX
QyHKITIA.

IIpumenenne MTPOU3BOTHOM s
pellleHus 3aJa4 HA HAXOMKIEHIE
Han0O0JIbIIIEro, HaWMeHBIIIEero

3Havenus PCAJIbHBIX BCJIMYHWH.

CocrasiieHue ypaBHEHUST
KacaTeJILHOM B 00IIeM BHIE.

IIpoBenenue c IIOMOIIIBLIO
TIPOM3BOTHOM HCCJIeJOBAHUA
QyHKIINHN, 3a0aHHON POPMYJIOL.

Brruucnenve mepBoobpasHoi mJist

JTaHHOMN dyurum,
HEOMpeIeTIEHHBIX
HHTErpajlIoB METOJ0M
HEMMOCPECACTBECHHOTI'O

WHTETPUPOBAHUS U METOJIOM
MOACTAHOBKH.

Beruucnenue onpeneaeHHoro
UHTETpaja.

Permrenne 3amau Ha IpuMeHeHIe
MHTErpaJia JJis BEIUUCICHUS

16
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d)HSI/I‘{eCKI/IX BeJINYUH U
ILJIONIA e

Pa3znen 4. YpaBHeHHsI H HepaBeHCTBA

44

Coaep:xaHue y4e0OHOI0 MaTEPHAJIA

PaBHOCHMIBHOCTB ypaBHeHHfI, HCPABCHCTB, CUCTCM.

O3HakoMJIeHHE C TIPOCTEAIITUMU
CBeJIeHUSIMHU 0 KOPHAX
anrebpanvyecKux ypaBHEHU,
TOHATHUAMU UCCIIeJOBAHUS
YpaBHEHUU U CUCTEM YpaBHEHUMN.
Usyuenune Teopun
PaBHOCUJIFHOCTU YpaBHEHUH U ee
OpUMeHeHU.

PamuonannHeIe YpaBHCHHA U CUCTEMBI.
PammonansHubie HCPaABCHCTBA. MeTton HHTCPBAJIOB.

I/I306pa>KeHHe Ha KOOpI[PIHB.THOﬁ IIJIOCKOCTHU MHOXKXECTBA peI_HCHI/Iﬁ
ypaBHCHI/Iﬁ 1 HCPABCHCTB C ABYMSA NICPECMCHHBIMHU W UX CHUCTCM.

I/IppaL[I/IOHaJIbHBIe YpaBHCHUSI, HCPABCHCTBA U CUCTCMBI.

Iloka3zaTennHBIC YpaBHCHM, HCPABCHCTBA U CUCTCMBIL.

Jlorapudmuueckie ypaBHEHHMsI, HEPAaBEHCTBA M CUCTEMBI.

N oo~ W

TpUroHOMETpUYECKNE YPABHEHHS U CUCTEMBI.

[IpumeHeHne MaTeEMaTUYECKUX METOOB JUISl PEIIEHUs COJIePKaTENbHbBIX
3aJa4 U3 Pa3NUYHBIX oOJacTel HayKu U MpakTHkH. HTepnpeTanus
pe3ynbTaTa, y4eT peajbHbIX OrpaHUYEHUH.

Perrenne parroHa IbHBIX,
UPPAIMOHAIBHBIX,
MIOKAa3aTeJIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHUMN
u cucrem. Ucnonb3oBanue
CBOMCTB U rpaUKOB (DYHKIIUI
IJIS pellleHusl ypaBHEHUH.
[ToBTOpPEHME OCHOBHBIX IPUEMOB
perttenus cucreM. Perrerne
YPaBHEHU ¢ IPUMEHEHHEM BCeX
mpueMoB (pas3JIosKeHUs Ha
MHOKHUTEJIN, BBEIEHUS HOBBIX
HEeN3BEeCTHBIX, OJICTAHOBKH,
rpacuyueckoro meroma).Pemenue
cucTeM ypaBHeHUU ¢
MIpUMEHEeHNeM Pa3JIMIHbIX
crroco6oB. O3HaxoMIIeHME C
OOIIIMMI BOIIPOCAMHU PEIIEHUS
HEPAaBEHCTB U MCIOJIb30BAHUE
CBOMCTB U rpaduKoB PYHKITHHA
[IPY pellleHny HePABEHCTE.
Perrenne HepaBeHCTB U crucTeM
HEPaBEHCTB C IPUMEHEHHEeM
Pa3IMYHBIX CIIOCO0O0B.
[Ipumenenre MmaTeMaTUYECKUX
METOJIOB JJISI PEIIeHUST
COIEPIKATEIIBHBIX 3a1a4 U3
Pa3JIUYHBIX 00JIaCTell HAYKH U
npaktuku. aTepupernpoBanme

WO WwnN DN
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pe3yJIbTaTOB C yYETOM peaIbHBIX
orpaHUYeHuH

IIpakTuyeckue 3aHATHS:
IIpakTnyeckas padora Ne22 PemeHue paiuoHaIbHBIX U UPPALIMOHAIBHBIX
YpaBHEHHI U HEPAaBEHCTB

IIpakTuyeckas padora Ne23 Penienue noka3aTeiabHbIX YpaBHEHHN U
HEPABEHCTB.

IIpakTnueckas padora Ne24Pemienne norapudMuyeckux ypaBHEHUH 1
HEPaBEHCTB.

IIpakTnueckas padora Ne25 PerieHrie TpPUrOHOMETPHYECKUX YPAaBHEHUH.

Pemrenne panuoHaabHBIX U
MPPAIMOHAILHEIX YPABHEHUHN ¢
IpUMeHEeHNeM BCeX IIPUEeMOB
(passoskeHnsa HA MHOMKUTEIIH,
BBeJIeHUS HOBBIX HEU3BECTHHIX,
MOJICTAHOBKH, IPaprIecKoro
MeToja). Pemrenue cucrem
YPaBHEHUM ¢ IpUMEHEeHUeM
Pa3JIMYHEIX CIIOCO0OB.

Pemrenne mmoxasareabHbIX
YPaABHEHUM C IPUMEHEHNEeM BCeX
mpueMoB (pas3JIosKeHUs Ha
MHOYKUTEJIN, BBeIEeHUS HOBBIX
HEM3BECTHEBIX, II0JCTAHOBKH,
rpaduueckoro merona). Perenne
CHCTEM ypaBHEHUI ¢
IpUMeHEeHNeM Pa3JIMIHBIX
€110co0oB.

Pemenwne sorapupmmaeckux
YPaBHEHUN ¢ IPUMEeHEHHEM BCeX
IpreMOB (Pa3JIoKeHUs HA
MHOKHUTEJIN, BBEJIEHU HOBBIX
HEM3BECTHBIX, OJCTAHOBKH,
rpaduueckoro Mmerona). Pemrenne
CHCTEM ypaBHEHUI ¢
IIpUMeHEeHNeM Pa3JIMIHBIX
c110co6oB.

Permrenne TpuronomerpudecKux
YPaABHEHUM C IPUMEeHEeHNeM BCeX
mpreMoB (pas3JIosKeHUsT Ha
MHOKUTEJIV, BBEIEHUS HOBBIX
HEU3BECTHBIX, IIOJCTAHOBKH,
rpaduueckoro meroaa). Pererre
cucTeM ypaBHEHUU ¢
IpUMeHeHUeM Pa3JIMIHBIX
c110co00B.

Pa3nea 2. I'eomerpus
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Tema
2.3.MHOrorpaHHMKH

Coaep:xaHue y4e0OHOI0 MaTEPHAJIA

21

Bepmmnel, pebpa, rpanu MHOTOrpanHuKa. PazBepTka. MHOTOrpaHHbIe
yriibl. Beinmykibsie MHOTOrpanHuKky. Teopema Diiepa.

Onucanve ¥  XapaKTePUCTHKA
PABJIMYHBIX BUJIOB
MHOTOTPAHHUKOB, IIePEeYUCIIeHUE
WX  QJIEMEHTOB Y  CBOMCTB.
H3sobpaskenne MHOTOTPAHHUKOB U
BBITIOJTHEHME ITOCTPOEHUS HA K30-
OpaskeHUsIX u MOJTEJISIX
MHOTOTPAaHHUKOB. [IprMeHenue
darros u CBeeHUM u3
IUIAHUMETPUH.

2 | [Ipusma. Ipsimas u HaksoHHas pu3Ma. [IpaBuinbHas npusMa.

Omncanre W  XapaKTepUCTHKA
[IPHU3M, IIEPEYNCTICEHUE 2JIEMEHTOB
u cBoiictB. M3o0paskeHue mpu3M
Y BBHIIIOJIHEHHWE IIOCTPOEHUSI Ha
M300pasKeHUAX ¥ MOJIEJAX
Beruucienue JIMHEHHBIX
9JIEMEHTOB u YIJIOB B
IIPOCTPAHCTBEHHBIX
KOH(UTYpaIusax,
apryMeHTUPOBAHME CBOMX
CYSKITeHUH. Hcnons3oBanue
MPUOOPETeHHBIX  3HAHWA  JIJIsg
WCCIEOBAHUS W MOJIEJTUPOBAHUS
HECJIOMKHBIX 3amad. [IpuMeHeHMe
darxToB u CBEIeHUI u3
IJTAHUMETPHUH. N3zobpaskenne
OCHOBHBEIX MHOTOTPAHHHWKOB ¥
BBITIOJTHEHHE PUCYHKOB mo
YCIJIOBUSAM 327149

3 | Hapamnenenunen. Kyo.

Onucanvie ¥  XapaKTEPUCTHKA
mapaJulesIeruIieloB ©  Ky0OB,
TepevyncIeHne 9JIEMEHTOB H
CBOMCTB. N3zobpaskenne
TapaJLIesIenuIe; 0B u
BBITIOJTHEHME TIOCTPOCHUS HA K30-
OpaskeHUsIX W MOJIEJISAX

Brruncnenne JIMHEHBIX
9JIEMEHTOB n yrJjioB B
IIPOCTPAHCTBEHHBIX
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KOHUTYpATHAX,

apryMeHTHUPOBAHUE CBOUX
CYSKIEeHUH. Hcmonp3oBanue
OpuoOpPeTeHHBIX  3HAHWUU IS
WCCJIEIOBAHUS U MOJIEJIMPOBAHUS
HECJIOJKHBIX 3amad. l[lpumenenue

daxroB u CBeJIeHU u3
IJTAHUMETPHUH. U3zobpaskenne
OCHOBHBIX MHOT'OTPaHHHUKOB nu
BBIIIOJTHEHUE PHUCYHKOB II0

yCJIIOBUAM 3a1a41

IInpamupa. IIpaBunbHas nupamua.

Onucanne nu XapaKTepUuCTHUKa

OUpaMu, IepevyncieHne
3JIEMEHTOB u CBOIICTB.
Nsobpaskenue TupaMuz u

BBITIOJITHEHHE IIOCTPOEHHA Ha H30-
6pa)I€eHI/IHX nu MOOeJIdax

Brruncnenne JIMHEHNHBIX
2JIEMEHTOB u YIJIOB B
IIPOCTPAHCTBEHHBIX
KOH(UTYypaInaxX,
ApryMeHTHPOBAHLE CBOMX
CYKJIeHUIMA. UcnonbsoBanue

npuobpeTeHHBIX  3HAHUM  JJIA
HCCJIEJOBAHUA U MOIEJIMPOBAHUS
HECJIOKHBIX 3amad. lIpumenenue

daxros u CBeJleHUN us3
IJIAHUMETPUH. Hsobpaskenne
OCHOBHBIX MHOTOTPAHHUKOB U
BBITIOJTHEHUE PHCYHKOB 110

yCJIOBHUAM 3aaa.

VYceuennas nupamuga. Terpasap.

Omnucanve W  XapaKTepPUCTHKA

OUpaMus, TepeyvrciIeHne
9JIEMEHTOB u CBOMCTB.
WN3sobpaskenue IUpaMus u

BBITIOJTHEHHNE IIOCTPOEHUA Ha M130-
6pa)ReHI/IHX n MOJeJIAX

Breruncienue JIMHEeMHBIX
9JIEMEHTOB u YIJIOB B
IIPOCTPAHCTBEHHBIX
KOH(UTypaImsx,
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apryMeHTHPOBAHIE CBOHX
CYSKIEeHUH. Hcmonp3oBanue
OpHOOPETeHHBIX  3HAHUM IS
HICCJIEIOBAHUS 1 MOIEIMPOBAHMS
HECJIOKHBIX 3amad. [Ipmmvenenue

daxroB u CBeJIeHU u3
IJTAHUMETPHUH. Uszobpaskenne
OCHOBHBIX MHOT'OTPaHHHUKOB n
BBIIIOJTHEHUE PHUCYHKOB 110

YCJIOBUSIM 3a0aY.

6 | Cummerpuu B KyOe, B mapajiesienuiie/ie, B Ipu3Me U mupaMuie.

OsHakomJIeHHE ¢ BUTAMU
CUMMeTpPHUY B IIPOCTPAHCTBE,
dopmyauporanue ompeneeHUN U
CBOICTB. XapaKTepHUCTUKA
CUMMEeTPUU MHOTOTPAHHUKOB.
[IpumeHeHUe CBOMCTB CMMMETPUU
opu pelieHuNn 3agad.
Ucnonb3oBanme mpuoOpeTeHHBIX
3HAHUN [OJIsI WCCIENOBAHUSA U
MOJEeJINPOBAHUS.

7| Ceuenus Kyba, IpU3MBbI U TUPAMUJIBI.

IlocTpoenue mpocTeimx ceueHM
kyba, mpmamel, mupamugsl. lpu-
MeHeHHe (PAKTOB M CBEeNEeHHUN W3
IJIAaHUMETPUU.

XapaKkTepucTuka u u300paskeHme
CeUeHUsd, Pa38epMKU MHO202PAH -
HUKO08.

[IpencraBieHre o MPaBUIBHBIX MHOTOTPaHHUKAX (TETpadap, Ky, OKTadIp,
JOJICKAdAP U UKOCAIIP).

H306paskeHre 0CHOBHBIX
MHOTOTPAHHUKOB U BBIIIOJIHEHIE
PHCYHKOB II0 YCJIOBUAM 3a1a4.
Hcnonb3oBaHue IproOpeTeHHBIX
3HAHUU IS UCCIIeJOBAHUA U
MOJIETUPOBAHUS HECIOMKHBIX
3amad.

IIpakTHYecKkHe 3aHATHSA:
IMpakTuyeckas pa6ora Ne26 HaxokeHHEe OCHOBHBIX JIEMEHTOB MPU3M U
nupamu.

W3obpaskenue OCHOBHBIX
MHOTOTPAHHUKOE ¥ BBIIOJIHEHHE
PHUCYHKOB II0 YCJIOBHSM 3aJad.
IIpumenenne paxToB U cBegEeHUIA
W3 IJIAHUMETPWH. Beraucienve
JUHEHHBIX JJIEMEHTOB W YIJIOB B
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TIPOCTPAaHCTBEHHBIX

KOHUTYpaIHAX,
apryMeHTHUPOBAHUE CBOUX
CYSKIEeHUH. Hcmonp3oBanue

OpuoOpPeTeHHBIX  3HAHWUM IS
WCCJIEIOBAHUSA U MOJeJIUPOBAHUSI
HECJIOXKHBIX 3a7ad.

Tema 2.4.
Tenau
MOBEPXHOCTH
BpAallleHUus

Copep:kanue y4eOHOTro MaTepuaa

18

1 | Hunuaap. OcHoBaHue, BbICOTA, 00pa3yrolas, pa3BepTKa.

OsHakomiyieHwe C  ITAJIUHIPOM,
dbopmynupoBanue  orpesmesneHnit
W CBOMCTB. XapakTepHCTUKA |
u3o0paskeHme IJINHPA,
Pa3BEPTEH. H3obpaskenue
IUJIHHIPA u BBIIOJTHEHHE
PHUCYHKA IO YCJIOBUIO 3aJadmu.
IIpumeHeHMe CBOMCTB CUMMETPUH
IIpHU pellleHun 3a1a4 Ha TeJia Bpa-
menusd. Pemmenme 3amay  HA
BBIUKCJIEHWE [JINH, PACCTOSHUH,
YIJIOB. [Iposenenue
JTIOKA3aTeIbHBIX paccysgnesnit
IPU PeIeHny 3a1ad4.

OceBble ceUeHHs UIMHAPA U CEUCHUS, MapaJljieIbHble OCHOBAHUIO
HWIAHAPA.

XapakTeprucTUKa W H300paskeHune
AJIAHAPA, CeYeHMUsd.
W3obpaskenue LIAIHHIPA u
BBITIOJIHEHHE PUCYHKA TI0 YCIOBUIO
3amaunm PemreHme 3amau HA
IIOCTPOEHUE CEUeHUN.

Konyc. Yceuennsriit konyc. OcHOBaHMe, BEICOTa, 00pa3yromias,
pasBepTKa.

OsHakoMJIeHHE ¢ KOHYCOM,
dopmynupoBaHue ompenesIeHuH
¥ CBOMCTB. XapaKTEepPUCTUKA U
n3obpaskeHre KOHyCa, PA3BEPTKHU.
W3sob0paskenue xoryca u
BBIIIOJTHEHNE PUCYHKA I10 YCJIOBHIO
3amaun. [IpuMmeHeHMe CBOMCTB
CUMMETPHH IIPY PEIIeHUuN 33144
HAa TeJia BpalleHus. Perenue
3aJ1a4 Ha BBIYKCJICHUE JJIVH,
paccrostamii, yriioB. [IpoBenenme
JI0KA3aTeJIbHBIX PACCYKIeHUN
[IPY PelleHnu 3a0a4.

4 | OceBble ceueHus 1 CCUCHU, MapaJlJICJIbHBIC OCHOBAHMUIO.

Xapakrepuctuka W u3obpakeHue
KoHyca, ceuvenus. M3aobparkeHue
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KOHYyCa ¢ BEBEIIIOJIHEHNE PHCYHKaA
o yCJIOBMIO 3amauu PemreHue
3a7a4 Ha IIOCTPOEHUE CEUEeHMM.

[Iap u cdepa, ux ceuenus. KacareiapHas 1mI0CKOCTh K cepe.

DopmyaupoBaHTe TeopeM o
ceuyeHunu mapa IIJIOCKOCTBIO n
IJIOCKOCTH, KacaTeJbHOU K cdepe.
PemeHHe 3aJa4Y Ha BBIYHCJIIEHUE
JJINH, paccTosTHUH, YTJIOB.
IIpoBenenune IOKA3aTeJIbHBIX
paccy:kIeHuit npu pemeHun
3ajadq.

IIpakTHyeckue 3aHATHA:
IIpakTnueckas padora Ne27 HaxoxaeHue OCHOBHBIX JJIEMEHTOB Tell
BpALEHUI Y IOBEPXHOCTEN BpaLIEHUS.

Perrenne 3amau Ha BBIYHCIEHHE
JUTHH, paccTosiHuiA, YTJIOB.
IIpoBenenmne JTIOKA3aTeJIbHbBIX
paccy:kIeHuit opu pelieHUN
3amau. Ilpmmenenme  cBoOMCTB
CHMMETPUHU TPU PeIleHuN 3a7a4
HA Teja BPAIIEHUS, KOMOMHAIIUIO
TeJI.

M3obpaskeHre 0OCHOBHBIX KPYTJIBIX
TeJ ¥ BBINOJHEHNE PHUCYHKA IIO
YCIJIOBHIO 3a]1aUN

Tema 2.5.

HN3mepenus
B reOMeTpHuH

Coaep:xaHue yueOHOI0 MaTEpHaJIa

1 O06mwem u ero uzmepenue. MurerpansHas Gpopmyna oobema. [lonodue
Ten. OTHOIIEHUS TUTOIIA/IeH TOBEPXHOCTENH U 00bEMOB MOJOOHBIX TEJl.

OzHakoMIIeHHE C TTOHATUAMU
ILJTOIIAAN U 00beMa, aKCHOMAaMU 1
cBoiictBamu. M3yduenme Teopem o
BBIUKCJIEHUH 00bEMOB
IPOCTPAHCTBEHHBIX TEJI.
Wasyuenne popmyir misa
BBIUMCJIEHUS TLIOIIA e
TIOBEPXHOCTEN MHOTOTPAHHUKOB 1
TeJI BpAIeHUS.

) dopmyibl 00beMa Ky0a, TPSAMOYTOJILHOTO MapajuieNenuIe/a, TpUu3MbI,
WIHHIIPA.

Mayuenne Teopem 0 BEIYMCIICHUT
00BEMOB Ky6a,
IIPSIMOYTOJIBHOT'O
napajuieJienumnesia, Mpu3Msl,
OUIIMHJAPA. Pemenue 3agau Ha
npuMeHeHHEe POPMYJT
BEIYHCJICHUS 00HEMOB.

3 | ®opmyibl 00BEMa IHpaMU/IbI U KoHyca. DopMysibl 00beMa Iapa.

N3yuenue Teopem 0 BEIYUCIIEHUT
o6remoB IMUPAMUIbLI M KOHYCA
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" mIapa. Pemrenne 3amau Ha
npuMeHeHue (popMyT
BBIYHCJICHUSI 00bEMOB.

4 DopmyIIbl IUIOHIAIM TOBEPXHOCTEH KyOa, MPSMOYTOJILHOTO
napajuleJenune1a, Ipu3Mbl.

Wsyuenne dopmyJt miis
BBIVMCJIEHUS ILJIOIIAa e
IIOBEPXHOCTEH Ky6a,
MMpAMOYT'OJIBHOI'O
napauicjicnmiicaa, mpru3mMal.
Pemrenne 3agau Ha BeMuUCcIeHTE
ILJIOIIA Ie TIOBEPXHOCTH
IPOCTPAHCTBEHHEIX TeJl. Pentenne
3a/1a4 Ha BBIYHMCJIEHUE ILJIONIA e
ILJIOCKUX (QPUTYP C IPUMEHEHUeM
COOTBETCTBYIOIIHX OPMYJI 1
aKTOB M3 MIIAHUMETPUH.

5 @opmyJibl IJIOMIAAN TOBEPXHOCTEN HUIMHIpa U KOoHyca. [nomans
cdepsl.

Nayuenue dopmyst qis
BBIYUCJICHUS TLIOMIA e
nosepxHocTeld MUJIKMHAPA U
KOHYca U cepbl. Penrenne
3a[1a4 Ha BHIUMCJICHHE TLIOIIagei
TIOBEPXHOCTH IIPOCTPAHCTBEHHBIX
Tes. Permenue sagau ua
BBIYUCJICHUE TIIOMIAIEH TIIOCKUX
buryp ¢ mpumenenrem
COOTBETCTBYIOITUX POPMYJI U
(haKTOB 13 IIAHUMETPHUH.

IIpakTHYecKkHe 3aHATHSA:

IIpakTnueckas padora Ne28 Brorunicienue 00beMOB reOMETPUYECKUX TEI.
IIpakTnyeckas padora Ne29 Beluncinenue miIomaneil MOBEpXHOCTEN
r€OMETPUYECKUX TEJ

Pemenne sanau Ha BEIUKCIEHTE
00BEMOB U ILIOIIAIEH
IIOBEPXHOCTH IIPOCTPAHCTBEHHEIX
TeJl.

Pasea 5 JJIEMEHTBI TEOPUM BEPOSATHOCTEN U MATEMATHYECKOW CTATUCTUKH

Tema 5.1.
9JIeMEeHThI
KOMOMHATOPUKH

Coaep:xanmne yaeOHOro MaTepuajia

OcHOBHBIE TOHATHS KOMOWHATOPWKM. 3aJayd Ha TMOJCYET YHCIIa
pa3MeLEHN, IEPECTAHOBOK, COUYETaHM.

W3ayuenue npasuia
KOMOMHATOPUKY U IPUMEHEHHNE
IIpU PeIeHnn KOMOMHATOPHBIX
3a/1a4. YMHOKEHUS.
O3HakoMJIeHUE C TIOHATUSIMHI
KOMOMHATOPUKH:
Pa3MeIeHnsIMHA, COUeTAHUIMH,
mepecTaHOBRAMU U hopMyIamMu
JUTST UX BBIYUCJICHUS.
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Pemenwue 3ana4 Ha mepebop BapHaHTOB. O0rscHeHNe 1 IPIMEHeHNE 1
dopMy T AJIsT BEIYUCITIEHUST
2 pas3MeleHn, IIepecTaHOBOK U
coueTaHUM IIPU pellleHuU 3aad.
3 | Tpeyronbuuk ITackans. ®opmyna 6uaoma Herotona. OsnakromiieHne ¢ 6HHOMOM 1
CaolicTBa GMHOMUHAIBHBIX KO3()(PHIUEHTOB. Herorona i TpeyrospHIKoM 1
ITackamnsa. Pemrenne
4 IPAKTUYECKHUX 3744 C
HCIIOJIb30BaAHUEM HOHHTHfI H IIpa-
BHJI KOM6I/IHaTOpI/IEI/I
IpakTHyeckue 3aHATHA: 2
IMpaktrueckas padora Ne 30 Pelenre KOMOMHATOPHBIX 3a/1a4. Pemerme npaxTiieckix sanad c
HCIIOJIB3OBAHMWEM IIOHATUU U
IIpaBUJI KOM6I/IHaTOpI/IKI/I
Coaep:xaHue y4e0OHOI0 MAaTEPHAJIA 16
1 | CobbITHE, BEPOSTHOCTB COOBITHS, CIIOKCHHE M yMHO)KCHHE UsydeHHe KIacCHIecKoro 1
5 Tema 3.2. BeposATHOCTEN. IToHATHE O HE3aBUCUMOCTH COOBITHH. OTIpee IeH S BePOATHOCTH,
JIEMEHTBI TeOPHH CBOMCTB BEPOATHOCTH, TeOPEeMBbI O 1
BEPOSITHOCTCH M % q CyMMe BepOsITHOCTe!.
MAaTeMATHYECKOM HCKpETHAs ClyJaiiHas BEJIMYMHA, 3aKOH ee pacrpeenetus. UncaoBbie
CTATHCTUKH 2 | XapaKTepHCTHKH JUCKPETHOM CiTydaiiHOM BenuuuHbl. [ToHsTHE 0 3aK0HE Pacemorperue npumepos
BBIYHCJICHUA BEPOATHOCTEH.
60HI)HIHX qHCCIL. PeH_IeHI/Ie 3aJa4 Ha BbIYMCJICHHE
BEPOATHOCTEHN COOBITHIA.
[NpencTaBneHne qaHHBIX (TAOIHUIBI, THATPAMMBI, TPadUKN), TeHepaibHas | O3Hakomserue ¢ 1
3 [COBOKYMHOCTB, BEIOOPKA, Cpe/iHee aprdmeTnyeckoe, Memana. TTonsTue o Egzi:z?;zi%;?fgomx
3a/1a4aX MaTEMATUIECKON CTATUCTHKHE. | puermram.
Pemmenue IIPAKTHYEeCKHUX 3aa41 Ha 1
4 PerieHne npakTHYecKux 3aa4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB 06paBoTKy YMCIOBBIX JAHHBIX,
BEIYHCIICHHUE UX XapPAKTEPUCTHUK.
IIpakTuyeckue 3aHATHSA Pemrenne 3ayad ga BEIIHCTICHHE
IpakTuyeckas padora Ne31 Brruncienne BEpOATHOCTEN COOBITHIA TTO PEPOATHOCTEH CODBITHIL. 6

KJIaCCUYECKOH (opMylie orpeieieHUs] BEpOSITHOCTH.

IIpakTuyeckas padora Ne32 Pemenue 3a/1a4 Ha 3alUCh pacIpeIesICHUs
JCB.

IIpakTuyeckas padora Ne33 CpenHue 3HaUEHUs U UX IPUMEHEHUE B
CTaTUCTUKE

Pemenne 3amau ma sanuce
pacupenenenus JICB.

Perenne nmpakTuyeckux 3amad Ha
00pabOTKY YMCIJIOBBIX JAHHBIX,
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BBIYHCJICHNE X XapPAaKTEPUCTHUK.

IloBTOpeHue kypca Pemienue ynpakHeHU# o BceM pasjienam (TeMaM)ydeOHON THUCIUTUTHHE 24
|
KontpoJabHasg pa6oTa (Ionmyck K YK3aMeHY)
KOHCYJbTAIINH 8
dK3aMeH §
Bcero: 307

*I[J'ISI XapPaAKTCPUCTHKHU YPOBHA OCBOCHUS y‘Ie6HOFO MaTepHrajia UCIIOJIb3YIOTCs CIICAYIOIINEC 0003HAYEHMUS:

1- o3HakoMHTENBHBIN (Y3HABAHHE PaHEE U3YYCHHBIX 0OBEKTOB, CBOICTB);

2-penpoAyKTUBHBIN  (BBIMOJIHEHHE AESITENLHOCTU MO 00pasily, HHCTPYKIIUH UITH MO PYKOBOJCTBOM);
3-MPOIYKTUBHBINA (IUIAHUPOBAHUE U CAMOCTOSITEIILHOE BBIIOJIHEHUE IEATEIbHOCTH, PElICHHE TPOOIEMHBIX 3a/1a4).
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3. YCJIOBUSI PEAJIN3AIINA TPOTPAMMBI JJUCITUTLIMHBI
COJEP)XAHHUE MPOPUIBHOM COCTABJISIOIIEN

s npodeccuit TexHn4ecKoro npoguiis

[IpodunpHas cocTaBisronas OTpaXkaeTcsi B TPEOOBAHUAX K MOJATOTOBKE

00yyYaromMXcs B YacCTH:

e o0miell cHUCTeMbl 3HAHUM: COJEPXKATEIbHBIE MPUMEPHl HCIOJIb30BAHUS
MaTEeMaTHYECKUX UIeH U METOOB B MPO(ecCHOHANBHOM IeATENbHOCTH;

* YMEHHMI: pa3inyue B YpPOBHE TpPeOOBAaHMU K CJIOKHOCTH NPUMEHSIEMBIX
AIrOPUTMOB;

* MPAKTUYECKOTO MCIOJIb30BAaHUS TNPHOOPETEHHBIX 3HAHMM U  YMEHUU:
WHIUBUIYAIbHOTO Y4e€OHOTO ONbITa B TIOCTPOCHUM MAaTeMaTHYECKUX
MOJIEJICH, BBIIIOJHEHUN HCCIEA0BATEIbCKUX IIPOEKTOB, PpEIICHHE 3a7ad
po¢heCcCUOHATLHON HAIIPABIEHHOCTH.

B mnporpamme mno gucuuiuinHe «Maremartukay, pealu3yeMou Ipu
MOJATOTOBKE CTYACHTOB MO MpodecchusiM TEXHUUECKOro mpoduiis, MpoPuiibHON
COCTABJISIFOIICH SIBIISIETCS pasliefibl: TeOMETpHs, ajredpa W Haudajga aHalIu3a,

KOMOMHATOpUKA, TEOPHS BEPOSITHOCTEN U CTATUCTHKA.
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3.1. TpeGoBaHusi K MUHUMAJBLHOMY MATEPHAJBHO-TEXHHYECKOMY 00ECIICUYCHHUIO
Peanu3zanuss mporpamMMmbl TUCHUIUIMHBI TpeOyeT Hamudwsi ydeOHOro KaOwHeTra
«Maremaruka»

O6opynoBanue yaeOHOT0o KabWHeTA:

-II0CaAJOYHEBIE MECTA 110 KOJIMYECTBY o6yqa}omnxc>1;

-pa60qee MECTO IIPEIogaBaTeIs;

-HarJsaaHbIC ocoOus (CTCH,I[BI, MAakKe€Thl, IJIaKaTbl, MOJACIN T'COMCTPHUYCCKUX TCII, y‘le6HI/IKI/I,

oOyuarolue KapTouKy, pa3JaTOYHbI MaTepra, KOMILJIEKThI IPAaKTUYECKUX PadoT)

TexHuueckue cpeacrBa 06yquI/m: MYHBTHMCHHﬁHBIﬁ IMPOCKTOP, KOMIIBIOTCP IIPOIrpaMMHOC
obecneyeHue: CTCPpCOMCECTPHA, anre6pa W HaydalJla aHaJIu3a, TPUTrOHOMCTPUA

3.2. UupopmannoHHoe obecniedeHne 00yyeHus (IepeyeHb pEKOMEHAYEMBIX YUEOHbIX
u3anuii, IHTepHEeT-pecypcoB, TOMOIHUTEIBHON INTEPATYPHI)

OcHOBHBIC MCTOYHUKH
Jlnst mperniogaBaTens

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

Huxonbsckuit C.M., IlotanoB M.K., PemernukoB H.H. u ap. Anre6pa u Hadama MaTeMaTH4ecKOro
aHanu3a (6a30BbIil ¥ MpodMIbHEINA ypoBHH). 11 k1. — M., 2006.

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

s crynenTos

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

bammvakoB M.M. Anrebpa u Havajga MaremMaThdeckoro aHanmusa (0a3oBblii ypoBeHb). 11 k1. — M.,
2005.

BammakoB M.M. Marematuka (6a30Bblii ypoBenb). 10—11 k1. — M., 2005.

bammvakoB M.M. Matematuka: 10 k1. CoopHuk 3aaa4: yued. mocodue. — M., 2004.

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

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

[Mexneukwii U.JI. Matemaruka: yueOuuk. — M., 2003.

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

Y4eOHO-TPEHUPOBOYHbBIE MAaTEPUAIIBI:

1. Enunslii rocygapcTBeHHBIH dk3ameH: Matemaruka: 2004-2005.KonTp. uzmepur. matep./
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JI1.O. lenniena, I'.K.be3pykoBa, E.M. boituenko u np.; noa. Pen. I'.C.KoBaneBoii - . M-
BO oOpaszoBanms u Hayku Poc. @enepanuu. OenepanibHas ciayx0a 1Mo HAA30py B cdepe
obpazoBanus u Hayku.M.: IIpocBemenue, 2005.

2. Enunenii rocygapcTBeHHbIN Sk3ameH: Maremaruka: 2002. KOHTpOIBHO M3MEPHUTEIbHBIHN
matepuan/ JI.O.Jlenumera, E.M. boituenko F0.A.I'maskoB - 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. Knoso A.I., KamamnukoB B.}O. u gp. IlocoOme nns mnoaroroBku k Ennnomy
rocyJapCcTBEHHOMY dK3aMeHy 1o marematuke, M. Llentp tectupoBanus MO P®: 2010

5. Jlbicenko @.®., Kamamuukos B.JO., Heitmapx A.b., JassimoB b.E. Maremaruxka.

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

6. MaremaTtnka. KOHTpOJIbHO-U3MEPHUTENBHBIE MaTepUAbl €IUHOTO TOCYAApCTBEHHOTO
sk3amena B 201 1r. M.: Llentp tectupoBanus MunobpazoBanust Poccun, 2011

NHTEepHET-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
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YuuTensm, IpernoJaroiM MaTeMaTUKy Ha TPOPUILHOM YPOBHE
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Jlono/IHUTeIbHbIe HCTOYHUKHU
Jns npenogasareneit
AnexcanapoB A./l., Bepuep A.JL., Peoxuk B.W. I'eomerpust (6a30BbIi U PO IIbHEIN ypoBHH). 10—
11 k. 2005.
Konsrun F0.M., Tkauesa M.B, ®enepoa H.E. u ap. mon pen. XKmwxkdenko A.b. Anrebpa u Hagana
MaTeMaTHYECKOTo aHanu3a (6a30BbIi U MpodMIbHEI ypoBHHK). 10 k1. — M., 2005.
Hlapeirun N.@. I'eomerpust (6a30Bsb1ii yposens) 10—11 k. — 2005.
s crynenTos
Amumos LI.A. u n1p. AnreOpa u Havana a"Hanu3za. 10 (11) k1. — M., 2000.
Komsarun FO.M. u ap. Maremartuka (Kuura 1). — M., 2003.
Komnsarun FO.M. u ap. Maremaruka (Kuura 2). — M., 2003.
Jlykankun I'.JL., JIykankun A.I'. Marematuka. Y. 1: yue6HOE nocobue Juisi yupexJIeHui HauyaiabHOIo
npodeccnoHaabHOro oopazoBanus. — M., 2004.
CmupnoBa .M. I'eomerpus. 10 (11) k. — M., 2000.

4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUA
JUCIHUIIVIMHBI-MATEMATHKA.

KoHTpo/1b M oOleHKa pe3yJbTaTOB OCBOEHHUS Y4E€OHOM IUCIMIIMHBI OCYIIECTBIISETCS
IIPENOIaBaTesieM B IIPOLIECCE NMPOBEACHUS NPAKTUYECKHUX 3aHATUH, TECTUPOBAHMSA, a

TAaKXXC BBIIIOJITHCHUA O6y‘IaIOIJ_II/IMI/IC}I HHAUBUAYAJIBbHBIX 3aJaHuM.

Tema YpaBHeHUS M HEPABEHCTBA CamocTrosiTesbHasi padoTa
3HaTh: MOHATUE PALIMOHATIBLHOTO, UPPALUOHAIBHOTO, @OpoHTAIBHBIH 0NPOC
MOKa3aTeIbHOrO YPAaBHEHHUS, HEPABEHCTBA; CUCTEMBI Unnueuayanbuas pagora no

KapTo4YKaMm

[I0KA3aTEeNIbHBIX YPABHEHUN U HEPABEHCTB.
YMeTh: pemiaTh IPOCTENIINE YPABHEHHS U HEPABEHCTBA U
UX CUCTEMBI CTaHJIAPTHBIMU METO/IaMH; U300paxarh

MHO>KECTBO peI_HCHI/Iﬁ HCPAaBCHCTB.

Tema OcHOBBI TPHTOHOMETPUH Onenka pe3yiabTaToB pabOThI Ha

3HATh: MOHATHS CHHYCa, KOCMHYC4, TAHTCHCA, NPAKTUYECKUX 3aHATHAX

KOTaHT€HCa MPOU3BOJIBHOTO YIJIa; paJMaHHON MephI
yIJIa; KaK ONpPEeessaTh 3HAKU CUHYCa, KOCUHYCA U CamocrosTenbHas pabora
TaHreHca NPOCTOrO apryMeHTa Mo YeTBepTAM; ocHOBHble | PPOHTAIbHBIN OMPOC

TPUTOHOMETPUUYECKHE TOXKAECTBA; (POPMYIIBI CHHYCA,

NuauBuayanbHas paboTai mo
KOCHHYCa CyMMBI ¥l Pa3HOCTH JIBYX YTJIOB; GOPMYIIBI
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JBOWHOTO yriia; (OpMyJIbl IPUBEACHUS.

VYMeTh: BeIpakaTh paZluaHHyIO Mepy yIila B ITpajycax U
HAao00O0pOT; BBIYUCIIATH CUHYC, KOCUHYC, TAHI'€HC U
KOTaHI'€HC YIJIa; UCIIOJIb3YS YHCIOBYIO OKPYKHOCTb
OIpPEAEIATh CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC
IIPOU3BOJIBHOTO YIJla; OIIPENEIATh 3HAKU CUHYCA,
KOCHHYCa, TAHT€HCA, KOTAHI'€HCAa 110 YETBEPTM;
BBINOJIHATH PE0Opa30BaHUE MPOCTHIX
TPUTOHOMETPUUECKUX BBIPAXKEHUI; YIIPOILIATh
BBIPAXEHUS C IPUMEHEHUEM TPUTOHOMETPUUECKUX
dbopmyi.

3HaTh: Olpe/e/ieHue  apKKOCHHYCa,  apKCHUHYca,
apkTaHreHca W (GopMmyisbl A peleHus MNpocTeHIux
TPUTOHOMETPUYECKUX YpPAaBHEHUN; METOJbl pEIICHUS
TPUTOHOMETPUYECKUX YPAaBHEHUIA.

YMerb: pemiatb  NPOCTEHIIME TPUTOHOMETPUYECKHE
ypaBHeHMs 10  (QopMmynam; pewmarb  KBaJpaTHbIE
yYpaBHEHHsI OTHOCHTENBHO SIinX, cOSX, tgx H ctgx,
OIIpEACIATh OJHOPOJIHBIE YpaBHEHHUS IIEPBOM M BTOPOU
CTENIEHM U pemarb HUX 10 alrOpuTMy, CBOAS K
KBaJIpaTHBIM; TMPUMEHATH METOJ BBEJCHHUS HOBOM
IIEPEMEHHON, METOJ pa3jOKEHUS Ha MHOXHUTEIU IpH
pELIeHNN TPUTOHOMETPUYECKUX YPaBHEHUH.

3HaTh: TPUTOHOMETpHUECKUE (DYHKIMM, MX CBOMCTBA U
rpaduku; 00IacTh ONPEACNICHUSI U MHOXKECTBO 3HAYEHUU
TPUTOHOMETPUUYECKUX (DYHKLUH.

YMeTh: HaxoauTh 00JacTh OMPENENIEHUS U MHOXKECTBO
3HaYeHUH TPUTOHOMETPHUECKUX (YHKIMN; MHOXKECTBO
3HaYeHUH TpuroHomerpuieckux pynkuuit Buga kf(x) m,

rae f(x)- aro6ast TpuroHoMeTpudeckast pyHKIHs.

KapTo4Kam

Ypoku 06001eHIST 1

cucreMaru3anmnu 3HAHHUI

Orenka pe3yabTaToB paboOTH Ha

IMPAKTUYCCKUX 3aHATUAX

CamocrosTenbHas padoTa
@pPOHTAIBHBIN OIIPOC
WNunuBuayansHas paboTa 1o

KapTO4YKaM
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Tema InddepenunuaibHoe ucuncieHue
3HaTh: NOHATHE IPOU3BOIHON (PYHKIIMHU, PU3NUECKOTO U
TF€OMETPUYECKOIO CMBICIIA IIPOU3BOIHOM; IPOU3BOAHON
CTEIeHH, KOPHS; IpaBuia AuddepeHnpoBanus;
(bopMyIIBI TPOU3BOJHBIX AIEMEHTAPHBIX (DYHKIIHA;
ypaBHEHHE KacaTeJIbHO! K rpaduKy (GyHKLINH; alTOPUTM
COCTABJICHUS YPABHEHMSI KacaTEIbHOM.
VYMeTb: BBIUUCIIATH POU3BOJHYIO CTEIIEHHON (DYHKLIUHU U
KOpHSI; HAXOJUTb IIPOU3BOJHBIE CYMMBI, Pa3HOCTH,
IIPOU3BEICHNUs], YACTHOI'O; IIPOU3BOJIHBIE OCHOBHBIX
3JIEMEHTApHbIX (QYHKIMHA; HAXOAUTh IPOU3BOHbIC
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 MIPOCTEHUINNX CITydasX (YHKIMK 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 IKCTPpeMyMa; IPUMEHATh
NPOM3BOJAHYIO K HCCJIEI0BAHNIO QYHKIHH H
NOCTPOEHUIO rpauKoB

Tema HHTerpanbHoe HCYUCICHHE

3HaTh: MOHATHE NEPBOOOPA3HOM, MHTErpaa; IpaBuiIa
HaXO0XJACHUS [1epBOOOPA3HbIX; TAOINILY TEPBOOOPA3HBIX;
¢dopmyny HetoTona JleitOHuIa; mpaBuia HHTETPUPOBAHUSI.

VYMeTb: J0Ka3bIBaTh, UYTO JaHHAs (YHKIMA SBISAETCS
nepBOOOpa3HON IS IPYroi JaHHOU (DYHKITUHU; HAXOIUTh
OJTHY M3 TIEpBOOOPa3HBIX I CyMMBI (DYHKIIMHA U
npou3BeieHns: GYHKIMU Ha YUCII0, 300paxarhb
KPUBOJIMHEHHYIO TPANeIio, OrpaHUYeHHYIO IpaduKamMu
AJIEMEHTAPHBIX (DYHKIIMIA; BEIYUCIIATH HHTETpall OT
3JIeMEeHTapHON (YHKIIMH MPOCTOTO apryMeHTa 1o ¢opmyiie
Hrrorona JleiiOHuUIIA ¢ MOMOIIBIO TAOIHUIIBI
NepBOOOPA3HBIX U NPABUJI UHTEIPUPOBAHHUS; BEIUUCIIATh
IIJIOIIAb KPUBOJIUHEHHOM Tparely, OrpaHUYEHHON
IPSIMBIMU

Tema IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

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
MIPAKTUICCKHUX 3aHATHIX

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, IOTHYECKUX 33]1a4; 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; BBINOJIHATH 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 3HAHHUI

CamocTosrenbHas padoT

@poHTAIBHBINA OIIPOC
Onenka pe3yabTaToB paboThl Ha
IMPAKTUYCCKUX 3aHATUAX

CamocrosTenbHas paboTa
OpOHTAIBHBIN ONIPOC

NuauBuayansHas paboTa mo
KapTOYKaM

OrneHKa pe3yabpTaToB PaboThl 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.

3HaTh: OCHOBHBIC ITOHATHS U METObI MaTeMaTH4eCKOM

CTaTUCTHUKH, ITIOHATHC O 3aga4ax MaTeMaTHU4EeCKOMH

CTaTUCTHKH.

VMmeTs: peiiaTh NPAKTHYCCKUEC 3aaa4u, IPUMCHSAS METO/AbL

MaTEMATUYECKON CTATUCTUKHU.

Tema JjIeMeHThI MATEMATHYECKOH CTaTHCTHKH

O1ueHKa BBITOJIHEHUSA

pedeparoB, pacyeToB

5.NJJAHUPOBAHME YUYEBHBIX 3AHATUMN C UCITIOJIb30BAHUEM

AKTUBHbBIX I UTHTEPAKTUBHbBIX ®OPM N METOIOB OBYYEHUA

/a

Tema yyeOHOTrO 3aHATUSA

Komn-Bo
4acoB

AKXTHBHBIC U
UHTEPAKTUBHbIE
(GhopMBI U METOIBI
00y4YeHHs

(dbopmMHUpyeMbie YHUBEPCATIbHbBIE
y4eOHbIe TeUCTBUS

[Tpumepst
(YHKIIMOHATBHBIX
3aBUCHMOCTEH B PEeaIbHBIX
npoueccax 1 SBICHHSX.

CemuHap

JInunocTHBIE
(obecrieunBalOT IIEHHOCTHO-
CMBICJIOBYIO OPHEHTAIINIO
00yJaronxcsi ¥ OPUEHTAIHIO B
COIMAJILHBIX POJISIX U
MEKITMYHOCTHBIX OTHOIIICHHSX )
ITo3HaBaresbHBIE
(obecmeunBaroT
UCCIIEIOBATEIILCKYIO
KOMITETEHTHOCTh, yMEHHE
pabotaTh ¢ uHGOpMAIHeii)
KomMmyHuKaTHBHEIE
(oGecmeunBalOT COIHABHYTO
KOMIIETEHTHOCTb U y4YeT HO3UIUH
JOPYTHUX JIIOJEH, YMEHHE CIyIIaTh U
BCTYNATh B JINAJIOT, Y4aCTBOBATH B
KOJUIEKTUBHOM 00CYXKJIEHUH
pobJeM, B3aUMOICHCTBOBATb U
COTPYZHHUYATH CO CBEPCTHUKAMU H
B3pPOCIIBIMH)

IIpumeneHune
MaTeMaTHYECKUX METOJIOB
JUTSL pEeTIeHUs
coJiepKaTeNbHBIX 33/1a4 U3
pa3nuYHbIX obnacTeit
HayKH U MIPAKTHKHU.
Hutepnperanus
pe3ynbTaTa, yueT pealbHbIX
OTpaHHYECHUM.

Ypoxk - urpa

JImaHOCTHEBIE

(obOecrmeynBaroT IIEHHOCTHO-
CMBICJIOBYIO OPHEHTAIIUIO
00yJaroIINXCS U OPUCHTAIINIO B
COITHAITLHBIX POJIAX U
MEKITUYHOCTHBIX OTHOIICHHSIX )
Ilo3HaBaTeabHBIC
(obecmeunBaroT
HCCIICA0BATEIBCKYIO
KOMITETCHTHOCTbD, YMEHHUE
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paboTaTh ¢ HHbOPMAIIHCH)
KomMyHUKaTHBHBIE
(obecnieunBarOT COLMABHYIO
KOMITIETCHTHOCTD U Y4ET MO3UIHH
IPYTHX JIFOJIEH, yMEHHE CITyIIaTh ’
BCTYyTAaTh B AMAJIOT, Y4aCTBOBAThH B
KOJUICKTUBHOM O0CYKJICHUH
po0JieM, B3auMOJICHCTBOBATh U
COTPYIHHYATH CO CBEPCTHUKAMHU H

B3pOCIIBIMH)
[Tpumepbl IPUMEHEHHUS 2 Kongepenust JINYHOCTHEIE
HWHTETrpajia B GHU3UKE U (obecmeunBaroT EHHOCTHO-
reOMETPHH CMBICIIOBYIO OPHEHTALIHIO
IImomany mIockux 2 NutepaktuBHas 00y4aroIuXcsl U OPUSHTALUIO B
buryp JIeKIUs, paboTa B | COLHMAIBHBIX POJISIX U
MaJIbIX [PYIIIax MEKITNYHOCTHBIX OTHOIIEHHSIX )
Pasmemnienns, 2 NutepakTuBHas IlosHaBaTenbHble
(obecmeunBaioT
MEePECTAHOBKU 1 JIEKITHS,
HCCIIEN0BATENBCKYIO
coYeTaHMs IBPUCTUYECKAS KOMIIETEHTHOCTS, YMEHH®
Oecena

paboraTh ¢ uHMOopMarueii)
KomMMyHUKaTHBHBIE
(obecrreunBaroT COIMATBHYIO
KOMIIETEHTHOCTb U y4eT TO3UIIH
JPYTUX JIIOJEH, YMEHHE CIYIIaTh 1
BCTYMAaTh B JUAJIOT, Y4aCTBOBATH B
KOJIJIGKTUBHOM O0CYKJICHUU
po0JieM, B3aUMOJICHCTBOBATh
COTPYIHUYATH CO CBEPCTHUKAMU U
B3pPOCITBIMH)

[Ipunoxenue

Tembl pedepaToB (T0KJIAT0B), HCCIAETOBATEILCKHAX MTPOEKTOB

* HenpepbiBHbIE 1poOH.

* HpI/IMeHeHI/Ie CJIOJKHBIX ITPOOCHTOB B DKOHOMHWUYCCKHX pacUCTax.

[TapannenbHOE IPOEKTUPOBAHUE.

CpC}lHI/IC SHAYCHUA U UX ITIPUMCHCHUC B CTATUCTHUKCE.

BekTopHoe 3aaHue npsiMbIX U IJIIOCKOCTEN B MPOCTPAHCTBE.

CroxeHre rapMOHUYECKUX KOJICOaHUI.

['padpuueckoe pernieHre ypaBHEHU U HEPABEHCTB.

HpaBI/IJII)HBIC W IIOJYIIPaBUJIIbHBIC MHOTI'OTPaHHUKH.

Konunueckue ceueHus U ux IIPUMCHCHUC B TCXHHKE.
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* Tlonstue nuddepennuana u ero NPUIOKEHHS.
* (CxeMmbl OBTOPHBIX UCHBITAaHUN bepHyin.

* HccnenoBanne ypaBHEHUM U HEPABEHCTB C ITAPAMETPOM.

6. JIUCT U3MEHEHMI1 U JOTIOJIHEHVM, BHECEHHBIX
B PABOYVIO [IPOTPAMMY

Ne HU3MCHCHMA, JaTa BHCCCHMA N3MCHCHMA, Ne CTpaHrbl C ©BMCHCHHCM,

BbLJIO CTAJIO

OcHoBaHnue:

IToanucek JUIa BHECHIET0 H3MEHEHHUS
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