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OOBPEHA COI'JTACOBAHO
[IpenMeTHO-IIUKIOBOM KOMUCCUEN 1 3am.qupexkropa no MKulP:
IIpencenarens ITIK: 0O.C. Makaposa

H.II. CBupuaenko

CocTaBiieHa B COOTBETCTBUU C YTOYHEHHBIMH PEKOMEHIAIUSAMH IO Op-
TaHU3AIHH TTOJYYCHHUS CPEIHEro 001ero oOpa3oBaHus B MpeJesiax OCBOSHUS o0pa-
30BaTENBHBIX TMPOTPAMM CpEIHEro MpogeCcCHOHAIBHOrO oOpa3oBaHMs Ha Oa3e oc-
HOBHOTO 001Iero obpa3zoBaHusi ¢ yueToM TpeboBaHui (herepaibHBIX TOCYIapCTBEH-
HBIX 00pa30BaTeNIbHBIX CTAaHAAPTOB M TOJTy4aeMol Mpodeccuu Wil CIEeIHaTbHOCTH
cpenHero npodeccrnoHaIbHOTO 00pazoBanus (MMchkMO JlemapTaMeHTa Tocy1apcTBEeH-
HOW MOJUTHUKH B cpepe moaAroToBku padbouux kaapos u 10 MunobpHayku Poccun
ot 17.03.2015 Ne 06-259), onobpennsiMu Hayuno-meTomudeckum coBetoMm LleHTpa
npodeccuoHabHOTO o0Opa3zoBaHusi U cucteM kBamudukaruii OI'AY «DHUPO» ot
25.05.2017 mp. Ne 3, IlpumepHOl mporpaMmoii 00IIe00pa3oBaTEIbHON YUEeOHOM
TUCITUTIINHBI TSI POGeCCHOHABHBIX 00pa30BaTEIbHBIX OpraHu3anuii «MaTemaTu-
ka: AnreOpa ¥ Hadayia MaTeMaTHYECKOTO aHaiau3a. [ eoMeTpus», peKOMEHIOBAaHHOM
®denepaabHBIM TOCYIaPCTBEHHBIM aBTOHOMHBIM yupexjaeHueM «dDenepanbHblil HH-
CTUTYT pa3BUTHs 00pa30BaHUs» B KAU€CTBE MPUMEPHOM MPOrpaMMBbl Il peaan3aluu
OCHOBHOH mnpodeccuoHanbHOl oOpazoBatenbHo nporpammbl CIIO Ha 6a3ze OCHOB-
HOTO 00IIero 00pa3oBaHus ¢ MOJYYSHHEM CpeaHero oomero oopazoBaHus, per. No
377 ot 23 urons 2015 .

Pazpabotuuku:
I'ATIOY «HI'TK» IPENOAABATEIb E.A. Jlanoukuna E.JL.

(MecTo paboTHI) (3aHMMaeMast TOJDKHOCTB) (MHHIMAIBI, (haMIITHS)

Penien3eHTsI:

I'ATIOY «HI'TK» npeacenarens [TIK H.II. CBupusieHko
(mecTo paboThI) (3aHMMaeMas JIOJDKHOCTb) (MHULHATBI, (aMIIIHs)

['ATIOY «HI'TK» IIPENOAABATEIb E.JI. bykaroBa
(mecto paGoTsr) (3aHMMaeMas JIOJDKHOCTb) (MHULHATBI, (aMIIIHs)

['BIIOY CO UT'K 3aM.JUPEKTOpa JI.B.Kodranéra

[ara aktyanu3za- Pe3ynbprathl akryanuzanuu [Toanuce paspa-
105071 OOTYHKa
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1. MACIIOPT PABOYEM ITPOI'PAMMbBI YYEBHOM JUCITUIIJIAHBI
MartemaTuka: ajredpa u Ha4ajia MaTeMaTHYeCKOT0 AHAJIN3a; TeOMeTPHsI
1.1. OobsaacTh NnpUMeHeHUs padoyeid MPOrpaMMbl

Pabouast nmporpamMma y4eOHON THUCUUILIMHBI SBISETCS YacThi0 00IIe00pa3oBa-
TEJIHLHOW MOATOTOBKH CTYACHTOB IO MPOTPaMME IMOATOTOBKH CIICIIHATUCTOB CPEIHE-
ro 3BeHa crnenuanbHocTH 44.02.06 IIpodeccmonanbHoe odydyeHue (Mo oTpac-
JIsIM), yITyOJICHHAsT TIOJTOTOBKA.

PaGouass mporpamma o001e00pa3oBaTeIbHON YYEOHOW UCIUTUIMHBI MOXKET
OBITH MCTIOJL30BaHA JPYTUMHU 00pa30BATEIIBHBIMU YUPESKICHUSIMH TTPOPECCHOHATBHO-
r0 W JIOMOJIHUTEIHLHOTO 00pa30BaHMsI, peaTU3yIONIMMUA 00pa30BaTEIbLHYIO TPOTrPaAMMy
CpeaHero oo1ero oopa3oBaHus.

1.2. MecTo y4eOHOM TMCUUILIMHBI B CTPYKTYpPe OCHOBHOM NMPOo()eCCHOHAIbHOM
o0pa3oBaTeIbHOM MPoOrpaMMbl: yueOHas nucuuiinia «MatemaTtuka: anredpa u
Hayajla MaTeMaTUYeCKOro aHalln3a; TeOMETPUS» PeaTn3yeTcs B paMKax o0mmx, 6a3o-
BBIX YYEOHBIX JTUCIUILTUH 00111e00pa30BaTEeNbHOIO IUKIIA.

1.3. leau 1 3aqa4u y4eOHOM JUCUMILIMHBI — TPe0OBAHMS K pe3yJbTaTaM 0CBOe-
HHS Y4eOHO TMCHUILINHBI:

Conepxxanue yueOHOM TUCIUIUIMHBEI «MaTemaTtuka: anredpa U Hayajia MaTeMaTuye-
CKOT'0 aHaJIN3a; FT€OMETPUSD) HAIIPABJIEHO HA TOCTUKEHHE CIICTYIOIINX HeJIeH:

— obecrnieueHre chOPMUPOBAHHOCTH MIPEICTABICHUN O COIUANIBHBIX, KYIbTYP-
HBIX ¥ HCTOPUYECKUX (PaKTOpaxX CTAHOBJICHUS MAaTEMAaTHKH;

— obecnedeHre chOpPMUPOBAHHOCTH JIOTHIECKOTO, AITOPUTMUIECKOTO U MaTe-
MaTHUYE€CKOT'O MBIIIIJICHHS;

— obecniedeHre chOPMUPOBAHHOCTH YMECHHM MPUMEHSTH MTOJTYICHHBIC 3HAHUS
NIPH PEIICHUH PA3IMIHBIX 3a/1a4;

— obecrieueHre chopMUPOBAHHOCTH MIPEACTABICHUM O MaTeMaTHUKE KaK 4acTH
00IIIeYEeI0BEYECKOM KYIbTYPhI, YHUBEPCATBHOM S3bIKE HAYKH, ITO3BOJISFOIIIEM
OIKCHIBATh M U3y4aTh PEAIbHBIC MPOIIECCHI U SBJICHUS.

OcBoeHue cojepkanus yueOHOU TUCHUIUIMHBI «MaTteMmaruka: ajredpa U Haudaja
MaTeMaTHYECKOT0 aHaju3a; TeoMeTpHUs» OOECIeurBaeT JOCTHKEHUE CTyACHTaMHU
CJICAYIOIINX Pe3yJIbTaTOB:

® TUYHOCHHbBIX:

—— c(OpMUPOBAHHOCTH MPEICTABIICHUN O MATEMATHKE KaK YHUBEPCATLHOM SI3bIKE
HayKH, CPEJICTBE MOJICIMPOBAHMUS SIBIICHUNM U MPOLECCOB, UJEIX U METOJaX MaTeMa-
THKH,



—— MOHWMAaHHUE 3HAYUMOCTH MATEMATHKH I HAYYHO-TEXHUYECKOTO TPOrpec-
ca, cpOpMHUPOBAHHOCTH OTHOIICHHS K MATEMAaTHUKE KaK K 4YaCTH 00IIeUEeI0BEUYECKOM
KyJbTYPBI U€pPE3 3HAKOMCTBO C UCTOPHUEHN pa3BUTHSI MaTEMATHUKH, SBOJTIOLIUEH
MaTEeMaTUYECKUX UCH;

—— pa3BUTHE JIOTHUECKOTO MBIIIJIEHUS, TPOCTPAHCTBEHHOTO BOOOPaXKEHHU S, aJl-
TOPUTMUYECKON KYJIbTYPhl, KPUTUYHOCTH MBILIUICHHUS HA YPOBHE, HEOOXOIUMOM JIJIs
Oynyiel mpodecCHOHAIBHOM AESITEIbHOCTH, JJIs IPOI0JKEHUS] 00pa3oBaHus U
caM0o0Opa30BaHUS;

—— OBJIQJICHHEC MaTEMaTUYECKUMH 3HAHWSIMHU U YMCHHSIMHU, HEOOXOANMBIMUA B
MTOBCETHEBHOM JKM3HU, JIJIT OCBOCHUS CMEXHBIX €CTECTBECHHO-HAYYHBIX TUCITUTIINH H
JTUCIUIUIMH TPOo¢dECCHOHATBHOTO KA, ISl TOTY4YeHHsI 00pa30BaHus B 00J1aCTsX,
He TPeOYIONUX YIIIyOJICHHONW MaTeMaTHIECKON TTOITOTOBKH;

—— TFOTOBHOCTh U CHOCOOHOCTH K 0Opa3oBaHUIO, B TOM 4HCIIE camM000pa3oBa-
HUI0, HA TPOTSHKEHUU BCEH JKU3HU; CO3HATEIHLHOE OTHOIIIEHNE K HEMPEPHIBHOMY 00-
PA30BaHMIO KaK yCIOBUIO YCTIEHIHONW MPO(ECCHOHATBHON U OOIIECTBEHHON NI TEIb-
HOCTH;

—— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOATENBbHON TBOPYECKOM U OTBET-
CTBEHHOM JI€SITEIbHOCTH;

—— FOTOBHOCTb K KOJUIEKTUBHOM paboTe, COTPYHUUYECTBY CO CBEPCTHUKAMHU B
o0pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HON, Y4eOHO-UCCIIeI0BATEIHLCKON, TPOSKTHOM
U IPYTHX BHUJAX JCITCILHOCTH;

—— OTHOIIEHUE K MPO(EeCCHOHAIBHOU NESITEIHHOCTH KaK BO3MOXXHOCTH yya-
CTHSl B PCIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAITMOHAIBHBIX
npo0JieM;

* MemanpeomMemnoix:

—— YMEHHUE CaMOCTOSITENIBHO OINPEAENATh LENU ACATENBHOCTH U COCTaBIATh
IUIaHBI JIESITEIBHOCTH; CAMOCTOSTEIBbHO OCYLIECTBISATh, KOHTPOJIMPOBATh U KOPPEK-
TUPOBATh JEATEIBHOCTD; UCIIOJIB30BAaTh BCE BO3MOKHBIE PECYPCHI IS TOCTHKEHUS
MOCTaBJICHHBIX LIeJIeH U peanu3aliy MJIaHOB JesTeIbHOCTH; BIOMPATh YCIIECUTHbIE
CTpaTEruu B Pa3IMYHbIX CUTYAIUSX;

—— yMEHHE MPOJYKTUBHO OOLIATHCS M B3aUMOJEHCTBOBATH B IMPOLIECCE COB-
MECTHON JAESTEIBHOCTH, YYUTHIBATh IMO3WLHHA JIPYTUX YYAaCTHUKOB JIEATEIBHOCTH,
¢ PexkTUBHO pazpeniaTh KOHPIUKTHI;

—— BJIaJ/ICHUE HaBBIKAMU MO3HABATEIBHOM, YUEeOHO-UCCIIEN0BATEILCKON U MPO-
€KTHOM JesTEeNbHOCTH, HABBIKAMU Pa3pelIeHUs Mpo0ieM; CHOCOOHOCTh U TOTOBHOCTh
K CaMOCTOSITEJIbHOMY TOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METO/IOB MTO3HAHUS;

—— TOTOBHOCTb M CIOCOOHOCTh K CaMOCTOSITEIbHOW WH(OPMAIMOHHO-
IIO3HABATEJIbHOM JEATEIbHOCTH, BKJIOYasl YMEHHE OpPHUEHTHUPOBATBHCS B PA3IMYHBIX
UCTOYHUKAX MH(POpMAIUN, KPUTUYECKU OLICHUBATh U MHTEPIPETUPOBATH UH(OpMa-
LU0, MTOJIy4aeMYI0 U3 Pa3JIUYHbIX UICTOYHUKOB;

—— BJIAJICHUE SI3BIKOBBIMH CPEJCTBAMU: YMEHUE SICHO, JJOTUYHO U TOYHO H3JIa-
raTh CBOIO TOUKY 3PEHUS, UCIIOJIb30BATh aJ€KBAaTHBIE S3bIKOBBIE CPEACTBA;



—— BIIQJICHHE HABbIKAMU MO3HABATEIbHOU peQIIeKCHH KaK OCO3HaHHsS COBEp-
IIAEMbIX JIEHCTBUI U MBICIUTENBHBIX MIPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHUM, rpa-
HUI] CBOETO 3HAHUS U HE3HAHUS, HOBBIX [T03HABATENIBbHBIX 33/1a4 U CPENCTB JJIs UX
JOCTUKECHMS,

—— LEJNEYCTPEMJICHHOCTh B IMOUCKaX W MPUHATUU pEIICHUH, cooOpa3uTelb-
HOCTb U MHTYMIMSI, PA3BUTOCTh HMPOCTPAHCTBEHHBIX IPEICTABICHUN; CIIOCOOHOCTD
BOCIIPUHUMATh KPacoTy U TapMOHMIO MUPA;

* npeoOMemHoix:

—— c(OpMHUPOBAHHOCTH TPEACTABICHHA O MAaTEMAaTHKE KaK YacCTH MHPOBOM
KyJbTYpPhl 1 MECTE MATEMATHUKN B COBPEMEHHOMN IMBUJIM3ALIMH, CIIOCO0AX OMHUCAHUS
SBJICHUI pealbHOr0 MUPA HA MATEMATUYECKOM SI3BIKE;

—— c(OpMHUPOBAHHOCTh TPEACTABICHUI O MAaTEMATUYECKUX MOHITHUAX Kak
BOKHEHIINX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOIIMX ONMCHIBATH U M3y4aTh pas-
HbIE IIPOLIECCH] U SIBJICHUS; TIOHMMAHUE BO3MOXKHOCTH aKCHOMAaTHYECKOI'O IOCTpOe-
HUSI MaTEMAaTUYECKUX TEOPU;

—— BJIaJICHUE METOJIaMH JO0Ka3aTeJIbCTB U AJITOPUTMOB PELICHUS, YMEHUE HUX
IIPUMEHSATH, IPOBOAUTH JOKA3aTEIbHbIE PACCYKICHMS B XOJ€ PELICHUS 3a/1a4;

—— BJIaJICHUE CTaHAAPTHBIMU IPUEMAaMH PELICHUs PAMOHAIBHBIX U UPPALAO-
HaJbHBIX, IOKA3aTEJIbHBIX, CTEIICHHBIX, TPUTOHOMETPUUECKUX YPaBHEHUN M Hepa-
BEHCTB, UX CUCTEM; UCIIOJIb30BAHUE T'OTOBBIX KOMIBIOTEPHBIX MIPOTrpaMM, B TOM YHC-
Jie 1715 TOMCKA MyTH PELEHUs] U WUTIOCTPALUU PEIICHHS] YPABHEHUI U HEPABEHCTB;

—— c(OpMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHUIX MaTeMaTHye-
CKOTrO aHaJiu3a U WX CBOMCTBAax, BIAJCHUE YMEHUEM XapaKTE€pPU30BaATh MOBEICHHE
(GyHKUHNA, UCTIOJIH30BAHUE MOJIYYEHHBIX 3HAHUN VISl ONMCAHMS M aHAJIM3a peajbHbIX
3aBHCUMOCTEH;

—— BJIaJICHUE OCHOBHBIMU NOHSTHSIMHU O IUIOCKMX M HPOCTPAHCTBEHHBIX I€O-
METPUYECKUX (PUTYpax, UX OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTH YMEHUS pac-
N03HaBaTh TeoMeTpuyeckue (Urypbl Ha 4eprexax, MOJEISAX U B pealbHOM MHUDE;
IPUMEHEHNE U3YUYEHHBIX CBOMCTB reOMeTpuuecKuX (Guryp v popmys sl perieHus
reOMETPUYECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COJIEPKAHUEM;

—— c(OPMHUPOBAHHOCTh MPEJCTABICHUN O MpoLeccax U SBICHUIX, UMEIOLIUX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJIBHOM MUDE,
OCHOBHBIX IOHATHUAX 3JIEMEHTAPHOU TEOPUH BEPOSITHOCTEN; YMEHU HAXOIUTH U
OLICHMBATh BEPOSITHOCTU HACTYIJIEHUSI COOBITUIA B MPOCTEUIINX TPAKTUYECKUX
CUTYalLIUsIX U OCHOBHbBIE XapaKTEPUCTUKH CIIyHalHBIX BEINYHH;

—— BJIQJICHUE HABBIKAMM HCIIOJIb30BAHUSI TOTOBBIX KOMITBIOTEPHBIX MPOTrpamMM
IPU pELICHUU 3a]1a4.

1.4. Kosiu4yecTBO 4aCOB HA OCBOCHHE pado4eil MPOrpamMMbl y4eOHOM AUCUHMILIH-
HbI:
MaKCHUMaJbHOU yueOHON Harpy3ku oOydatomierocst 351 yac, B ToM uucie:

— 00s13aTeNIbHOM ayAUTOPHOM y4eOHOM Harpy3ku oOyyatomierocs: 234 yaca;

— CaMOCTOATEIbHOM paboThl oOyyatomierocs 117 gacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLTAHBI

2.1. O0bem yueOHOI TUCHHUILUINHBI U BUAbI y4e0HO padoThl

Bun yueOHoii padoThI

Oo0BeM yacoB

MakcuMmanbHasi yueOHasi HArpy3ka (Bcero) 351
O0s13aTesibHasi ayIMTOPHasi yueOHasi HAarpy3Ka (Bcero) 234
B TOM YHCJIC:
NPAKTUYECKUE 3aHITHUS 76
KOHTpOJIbHAs paboTa 4
CamocrosiTesibHas paboTa o0yuarierocs (Bcero) 117
B TOM YHCJIC:
MOATOTOBKA JOKJIAJ0B 27
pelieHue 3aaa4y 52
BBITIOJIHEHHUE Y4€OHO-UCCIIEIOBATEIHCKON pabOThI 8
MOJITOTOBKA K KOHTPOJILHOH paboTe 4
MMOATOTOBKA KOHCIIEKTOB 20
MOCTpOEHUE TpadUKOB 6

Wrorosas arrecranus B popMe IK3aMeHa




2.2. Coaep:kanme yueOHOM JucuuimHbl MaTeMaTuKa: ajredpa 1 HAYaJ1a MATEMaTHYECKOI0 AaHAJIN3a; TeOMeTpHus

HanmeHnoBaHue pa3aeioB

Coaepmaﬂne yqeﬁﬂoro MartrepuaJa, naﬁopaTopm,Ie paﬁOTbI U IMIPAKTHYECKUE 3AHATUA, CAMOCTOATEIbHAS

O0beM yacoB

YpoBeHb 0cBO-

H TeM padoTa o0yyalwmmxcs, KypcoBasi padora (IpoeKT) CHHA
1 2 3 4
Bgenenue. 1 Marematrka B HayKe, TEXHUKE, JKOHOMHKE, HH(POPMAIIMOHHBIX TEXHOJIOTHSIX U MPAKTUYECKOHN eI TEIIbHOCTH. 2 1-2
Lenu n 3aaun n3ydeHus: MateMaTHku npu ocsoennu npogeccuit CI10 u ciennanphocteid CII10.

Paznen 1. Anredpa n 230

Havajaa MaTeMaTHYecKo-

ro aHAJIN3a

Tema 1.1 Pa3zButue nousi- | Cogep:kaHue yuedOHOro MaTepuajia 10

THS 0 YHCTIe 1. [ensle u panmoHaneHble yncna. [lepuoandeckue qecaTHYHbIE APOOH 1-2
2. Jecatuaasie TpuOIMKEHUS TEHCTBUTENBFHBIX YHCET. 2-3
3. OTHOCHTENbHAS TOTPEITHOCTh MPUOIMKCHHOTO BEIYHCICHUS. 2-3
[pakTuyeckue 3anaTu 1, 2 4
1. | BemosHeHne NpUOIKCHHBIX BIYHCICHUN
2. | Byruncienne norpemHocTed BBIYUCICHUH ¢ IPHOIMKEHHBIMU JAHHBIMH
CamocTosiTe1bHas padoTa 9
1. | IloaroToBka Jokiana Ha TeMy: «KoMIIeKCHBIE YHcIa» HCTIONB3Yys BO3MOKHOCTH ceTi VIHTepHeT.
2. | Pemenue 3aga4 Ha TeMy: «BbpInonHeHNEe MPUOIIKCHHBIX BEIYUCICHUID
3. | Pemenne 3ana4 Ha TeMy: «BplunciieHre OTrpeIHOCTE! BHIYNCICHNH ¢ IPHOJIMKEHHBIMHU JTAHHBIMUY

Tema 1.2 Kopun, crenenn | Coaep:kaHue y4edOHOro MaTepuasia 28

u JIorapugpmbI 1. | KopHu HaTypalbHOW CTENIEHH U3 YHCIA U UX CBONCTBA 2-3
2. | CreneHb ¢ pallMOHAIBHBIM MIOKa3aTesIeM, UX CBOHCTBA. 2-3
3. CreneHs ¢ AeHCTBUTEIBHBIMU ITOKA3aTEIEM, UX CBOMCTBA
4. [Monsitue norapudma. Jlorapudm. Jlorapudm yucna. OCHOBHOE JIOrapu(MUIECKOE TOXKAECTBO. 2-3
5. JlecsiTnuHbIe U HaTypajbHbIe Jorapudmel. [IpaBuia neiicTBuii ¢ jorapupmamu. 2-3
6. | Ilepexox k HOBOMY OCHOBAHHIO.
7. | Ilpeobpa3oBaHue CTENIEHHBIX, PALMOHAIBHBIX U HPPALIMOHAIIBHBIX BHIPAKESHHH. 2-3
8. | Ilpeobpa3oBaHue MOKa3aTENbHbBIX U JIOTAPU(PMUIECKUX BHIPAKCHUH. 2-3
9. Kontpoabnas padora o reme «KopHH, CTeTIeHH U JTOTapu(pMBI»
[pakruueckue 3anaTus 3, 4, 5, 6,7 10
1. | Beruncienne KOpHs N-# CTENEHU U3 ASHCTBUTEIBHOTO YHCia
2. [TpeobpazoBanme BEIpKEHUH, COACPKAMNX PATUKAITBI
3. Pemenue 3amay Ha Temy: «llepexon kK HOBOMY OCHOBaHUIO jiorapudmar
4. | Ilpeobpa3oBaHKe CTENIEHHBIX, MOKA3aTEIbHBIX U JIOTAPU(YMUUECKUX BBIPAIKCHUIL.
5. | IIpeobpa3oBaHue panMOHAILHBIX U UPPAIIMOHAIBHBIX BBIPAKECHHH.
CamocrosiTenbHast padora 12




IlogroToBKa KOHCIIEKTa Ha TCMY: «IlonsiTue norapnq)Ma» HCIO0JIb3Yd BO3MOKHOCTHU CCTU I/IHTepHeT.

N

Pemenue 3amay Ha TeMyZ«BI)I‘II/ICHeHI/Ie HOFapI/I(l)MOB».

[Moaroroska xoHcmekTa Ha TeMy: «[IpeoOpazoBanue anredpandeckuX BIPAKECHUI» HCHONB3Ys BO3SMOXKHOCTH
ceru MuTepHer.

e

IlogroToBka mokKjama Ha TEMY! «Yucno e» HCI0JIB3Yd BO3SMOKHOCTU CETU I/IHTepHeT.

o

[ToaroroBka K KOHTpOJIbHOI paboTe no Teme «KopHu, cTeneHu u jorapugmai».

Tema 1.3 OcHOBBI TPUTO-
HOMeTpHH

Coaep:xkanue yue0OHOT0 MaTepuasa

UucnoBasi OKpY>KHOCTb HA KOOPAMHATHON MJIIOCKOCTH.

Panuannas mepa yrna. BpamarenbHoe qBUXEHHUE.

CI/IHYC, KOCHHYC, TAHI'CHC 1 KOTAHI'CHC YHCJIA.

Alw|NE

OCHOBHOE TPUTOHOMETpPUIECKOE TOXIecTBO. CocTaBIeHHE TAONUIBI 3HAYCHUH TPUTOHOMETPUIECKUX (PyHK-
UK.

DopMyJIbl IPUBEACHHUS.

@DopMyItbl CIIOKEHUS TPUTOHOMETpUYecKHX pyHKunil. CHHYC M KOCHHYC ABOMHOTO ¥ NOJIOBHHHOTO YTJIa.

[TpeoOpa3oBaHKre CyMMbI TPUTOHOMETPUUYECKHUX (QYHKIMH B IPOU3BEJCHUE U IIPOU3BEICHHS B CYyMMY.

BripaskeHne TpuroHoMeTpuuecKux QyHKIUI Yepe3 TaHr'eHC MMOJOBUHHOTO apryMeHTa.

ApKCI/IHyc, APKKOCHUHYC, APKTAHTI'CHC W apKKOTAHI'CHC YHMCJIA.
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2-3

2-3

2-3

2-3

2-3

KTH4eckue 3anarua 8, 9, 10, 11, 12, 13

Pemenue 3anay Ha remy: «TpuroHomerprueckue GyHKIMH YUCIOBOTO M YIIIOBOTO apr'yMEHTOBY

Pemenue 3amau Ha TEMY! «OcHOBHBIE TPUTOHOMETPUICCKUE TOKIACCTBA»

Pemenue 3aga4 Ha TeMy: «DopMyIibl TPUBUIECHUS

P lwNIE gI©ooIN oo
=
S

[IpeoOpa3oBaHre CyMM TPUTOHOMETPHYECKUX (YHKIMH B MPOM3BEJCHUE M MPOU3BEACHHI TPUTOHOMETpUYE-
CKHX BBIPQXKCHUH B CYMMY

o

Brruncnenue apkcuHyca U apKKOCHHYCa, apKTaHTeHCa U apKKOTaHIeHCa YHCIa

e

Pemenue npocreidyux TpPUrOHOMETPUIECKUX YPABHEHUH.

12

Cam

OCTOATC/JAbHAas paﬁoTa

HOZ[FOTOBKa JOKJIala Ha TEMY: ((CI/IHyC 1 KOCHMHYC YHMCJIay UCIOJb3Yysl BOBMOXKXHOCTHU CCTU I/IHTepHeT.

Pemenne 3aJa4 Ha TEMY: «CI/IHYC, KOCHHYC, TAHI'CHC U KOTAaHI'CHC YHUCJIa»

diNd e

Pemenve 3anau Ha Temy: «BbIpaxkeHHE TPUTOHOMETPHUIECKUX (DYHKIMH Yepe3 TAHTCHC TI0JIOBUHHOTO apry-
MEHTa»

e

Pemenne 3aJa4 Ha TEMY: «OcHOBHEIC TPUTOHOMETPUYCCKHUE TOKACCTBA»

IoxroToBka goknana Ha Temy «IIpocTeiinine TPUrOHOMETPUUECKUE YPAaBHEHUS» UCTIONbB3Ysl BO3MOXKHOCTHU
cetu MHTEpHET.

Pemenne 3aJa4 Ha TEMY: «BpInonHeHue TOXIACCTBCHHBIX npeo6pa3OBaHHﬁ B TPUTOHOMCTPUICCKUX YpaBHE-
HUAX»

18

Tema 1.4 ®yHKkuuu, Ux
CBOICTBA U rpauKu

Coaep:xkanue yueOHOI0 MaTepuaJa

1.

Oynkmus. O0acTh ONpeNeeHns W MHOXKECTBO 3HaueHWH; rpaduKk (QYHKIHMH, TOCTpOeHHE TpaduKoB
(YHKIMH, 3aJJaHHBIX Pa3MYHBIMH criocobaMu. CBoiicTBa (PYHKIIMH: MOHOTOHHOCTH, YeTHOCTh, HEYETHOCTH,
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OTPaHUYCHHOCTDL, ICPUOANIHOCTD.

2 IMpomexyTkn BO3pacTaHusi W yObIBaHMs, HauOoJblIee M HaWMEHbIIEE 3HAYCHHS, TOYKH OJKCTpEMyMa. 2-3
I'padmueckast naTepnperanus. [Ipumeps GyHKINOHAIBHBIX 3aBUCUMOCTEH B peajIbHBIX IPOIeccax U SBICHUSX.
O6patubie pyHKImU. CrnoxHas QyHKIUs (KOMIOO3UIIMS).
3. [IpeoOpazoBanus rpadUKOB CTENEHHBIX, IOKA3aTENIbHBIX U JorapupMuIeckux (QyHKumii. 2-3
4. | TpuronoMmeTpuuecKre 1 0OpaTHbIC TPUTOHOMETPUYECKUE (DYHKIIHH. 2-3
5. OmnpeneneHns TPUTOHOMETPUIECKNX (YHKINH, X cBoicTBa U rpaduku. [IpeodpazoBanus rpadukos. 2-3
6. Kontpoabnasi padora no teme: «OyHKITNH, UX CBOWCTBA U TPAPHKI»
[pakruueckue 3anaTus 14, 15, 16 6
1. | HccrenoBanue u nocTpoeHUe rpakoB CTETICHHBIX (DyHKIHH.
2. | HccrnenoBanue n moctpoeHne rpaikoB MOKa3aTeNbHBIX U JIOTapUPMUIESCKUX QYHKIUH.
3. | HccnenoBanue n moctpoeHue rpa)ikoB TPUTOHOMETPUUECKUX (DYHKIUH.
CamocTosiTeIbHast padoTa 9
1. | IloaroToBka mokiana ¢ npeseHTanueid Ha Temy: «CTelneHHbIe, MoKa3aTelnbHble U JIorapupMuueckue GyHKINH,
uX CBOMCTBA U rpaMKI» MCHOJIB3Ysi BO3SMOXKHOCTH ceTH VIHTepHeT.
2. IToaroroBka K KOHTPOJILHOM paboTe Ha TeMy: « DyHKIUH, UX CBOWCTBA U IrpaduKmy.
3. UccrenoBanre (QyHKOWH U IOCTpOeHHUE WX rpaduka Y = 4x° +5x y= e’ +1.
Tema 1.5. Hauana Copep:xanue yue0HOIr0 MaTepuaJia 24
MaTeMaTH4ecKoro 1. [MocnenoBarensHocTr. CriocoObl 33J]aHus ¥ CBOICTBA YMCIIOBBIX TocienoBaTenbHocTel. [ToHsTre 0 npenene 1-2
aHaJaM3a I0CTIeI0BATENbHOCTH.
2. CymecTBoBaHWE  Tpeaena  MOHOTOHHOHM — OTpaHMYEHHOH — mocnenoBareidbHocTH — CyMMHpOBaHHE 2-3
MIOCJIEI0BATENBHOCTEN.
3. [TpousBonHast. [ToHsTHE O MPOU3BOAHON QYHKIMH, €€ reoMeTpruiecKuid U pusnuueckuii cMpici. [Ipousso - 2-3
HBIE CYMMBI, Pa3HOCTH, IPOU3BEACHHS, YACTHOTO.
4. [TpousBoiHbIE OCHOBHBIX AJIeMEHTapHBIX pyHKuMi. MccnenoBanre GpyHKIMit HA MOHOTOHHOCTB M AKCTPEMY- 2-3
MBI
5. IToctpoenne rpadukos. Bropas nmponsBogHas, ee TeOMeTPHIeCKUi U GU3NIECKUN CMBICTT. 2-3
6. YpaBHeHHe KacaTenbHOH K rpaduky GysKiun. [Tppmepsr nCnoap30BaHUs MPOU3BOIHON IS HAXOXKACHUS 2-3
HaMJIy4lIero pelieHus B IPUKIAAHBIX 33/1a4ax.
7. PelieHre npukiIaHbIX 3a/1a4 Ha HAX0XKACHUE HAMOOJIBIINX I HAMMEHBIINX 3HAUYSHUH PeasIbHBIX BEJIHYHH. 2-3
8. Haxosxaenne ckopocTH ISl poriecca, 3aJaHHOT0 (hOpMYIION U rpaduKoM. 2-3
IMpakTuyeckue 3ausaTus 17,18, 19, 20 8
1. Brlunciienue npeaesioB YUCIOBbIX 10CJIEN0BATEIbHOCTEH
2. JuddepernnpoBanne dIeMEHTAPHBIX )YHKIUN
3. | INoctpoenne rpadukoB GPyHKIHH C IIOMOIIBIO TPOU3BOHOM
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4. | CocraBneHne ypaBHEHHS KacaTelbHOH K rpaduky GyHKINH
CamocTosiTeIbHasi padoTa 16
1. IMoaroroBka noknana ¢ mpe3eHTanuei Ha Temy «IloHsATHE 0 MPOM3BOAHON (PYHKINH » UCIIOIB3YS BO3MOXKHO-
ctu cetu HTEpHET.
2. | Pemenne 3aga4 Ha Temy: «/luddepeHnmpoBanne 31eMeHTapHBIX (YHKIIHI)
3. | IoaroToBka oKJaga Ha TeMy: «YpaBHEHHE KacaTelbHON K rpaduKy QyHKIMI» HCIOIb3YS BOZMOXKHOCTH
ceru MHTepHer.
4. | Pemenue 3amau Ha TeMy: «CocraBiieHHe yYpaBHEHHs KacaTeJIbHOH K rpaduky QyHKIAN»
5. | PemeHne npukiIagHbIX 3a7a4 HA HAXOXK/IEHIE HANOOIBIINX M HANMEHBIINX 3HAYCHUH PEaNbHBIX BEININH
6. | HccremoBanue yHKIMHU U mocTpoeHUe ee rpaduka y=|(X+2)/(x-3)|
Tema 1.6. UuTerpan u Coaep:xkanue yueOHOro MaTepuaJia 16
€ro NpuMeHeHHe 1. IlepBooOpasnas u unTerpai. [lpaBuna OThICKaHUSI TEPBOOOPA3HBIX. 1-2
2. | Tabmmua nepBooOpa3HbIX. 2-3
3. Heonpenenennsiii nuTerpan. PackpeiTie HEONpEAEIEHHOTO HHTErpaa.
4. Omnpenenennslii naTerpan. @opmyna Herorona—JleiiOHu1a
5. IIpumeHeHye ONpeeJIEHHOr0 MHTErpaia Julsl HAX0KACHYs IIOLAA KPUBOIMHEHHOMN TpanelyH.
6. [IpuMeHeHHE ONPe/ICICHHOTO MHTErpajia B (PU3UKE U TCOMETPHH.
IpakTuyeckne 3ausaTus 21, 22 4
1. | BrlunciieHne HEONPEAEIEHHOTO HHTETpaa
2. | Berumcnenue onpeneneHHOro HHTETpaa.
CamocTosiTeTbHasi padoTa 6
1. | Pemenue 3a1a4y Ha HaXOA€HHE IepBOOOpa3HBIX. BhIUNCIeHNEe HEOTPEIeICHHOTO HHTETpaa.
2. Brlunciienue miomanay KpUBOJIMHEHHON Tpaneuu
Tema 1.7 YpaBHeHUs U Coaep:xkanue yueOHOro MaTepuaJia 20
HepaBeHCTBa 1. PanmoHanpHbIe, YpaBHEHUs CUCTEMbI M HepaBeHcTBAa. OCHOBHBIE TPUEMBI UX PELICHUS 1-2
2. HppanuoHaibHble YpaBHEHHsI, CHCTEMBI M HepaBeHCTBA. OCHOBHBIE IPUEMBI HX PEIICHUS. 2-3
3. [Toka3aTenpHbIE ypaBHEHHMS, CHCTEMbI M HepaBeHCTBA. OCHOBHBIEC IPUEMBI UX PEIICHUS. 2-3
4. Jlorapudmuueckue ypaBHeHHS, CHCTEMBI B HepaBeHCTBa. OCHOBHBIC IPHEMBI HX PEILICHHUS. 2-3
5. Vicionp30BaHme CBOWCTB M rpauKoB (PyHKIHIA MPU pEIICHUH YPaBHEHHUH U HEPaBEHCTB 2-3
6. | Merox uHTEpBaJIOB. 2-3
7. | N300pakeHne Ha KOOPIMHATHOM TNIOCKOCTH MHOXKECTBA PEIICHU YpaBHEHUH ¥ HEPABEHCTB C JIBYMSI Iepe- 2-3
MEHHBIMH U HX CHCTEM.
IpakTuyeckue 3auaTus 23, 24, 25 6
1. Pewienne panoHanbHbIX U HPPALMOHAJIBHBIX YPaBHEHUM, HEPABEHCTB U CUCTEM
2. Pemrenne moka3aTenbHBIX U JJOTapu(MUUECKUX YPaBHEHUH, HEPABEHCTB U CHCTEM YpaBHEHUI
3. Pemienne TpUroHOMETPUYECKUX YPABHEHUI U CUCTEM
CamocrosiTesbHast padoTa 14

1.

| Pemenne palMOHAJIbHBIX U UPPALIMOHAJIBHBIX CUCTEM ypaBHeHI/Iﬁ
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Pemenue nokaszaTeabHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB Fpa(i)I/I'-IeCKI/IM MECTOOOM

3. | INogroroBka nokiana ¢ mpe3eHTauued Ha Temy: «[IpuMeHeHHMe MaTeMaTHYeCKMX METOJOB U DPEIICHHS
COJIeprKaTeNbHBIX 331a4» MCIIO0JIB3Ys BO3MOXKHOCTH ceTH MHTepHerT.

4. | Hoaroroska nokiaza Ha TeMy: «@yHKIMOHATBHO-TpadHUECKUH METOA PElIeHHs YPaBHEHHUI
5. | IloaroroBka KOHCIIEKTa Ha TeMy: «Pa3penMocTh anredpanyeckux ypaBHEHHN.

PA3JEJI 2. TEOMET- 88

PUSL

Tema 2.1 [IpsimMble u Copep:xaHue y4edOHOT0 MaTepuaJia 20

IJIOCKOCTH B MPOCTPaH- 1. | B3auMHoOe pacrosiokeHHe ABYX NMPSIMBIX B IpocTpancTBe. OCHOBHBIE aKCHOMBI CTEPEOMETPHHU. 1-2

cTBe 2. | B3aumHoe pacnosyioxeHue ABYX IPsIMBIX B pocTpaHcTie. [Ipu3Hak napayuielbHOCTH NPSIMOH M IFIOCKOCTH. 2-3
3. | IapamnensHocTh muockocTed. [lepneHaAuKyIsspHOCTh NPSMOH U IMIIOCKOCTH. 2-3
4. | lepnenaukynsip u HakJIoHHast. Teopema o Tpex NmepHeHANKYJIIsIpax 2-3
5. | JIByrpaHHslii yroy. YroJs Mexy OpsiMOi U MIOCKOCTBHIO. 2-3
6. JIByrpassslil yroa. Yroa Mexy IIockocTsMu. IlepneHauKyIsspHOCTb ABYX IUNIOCKOCTEH. 2-3
7. [TapainenbHblil IEPEHOC, CUMMETPHUS OTHOCUTENBHO IUIOCKOCTH. Ilmomans OpTOroHaJbHON IMPOECKLUU. 2-3

N300pakeHne MpOCTPaHCTBEHHBIX (PUTYD.

IpakTuyeckue 3anaTus 26, 27, 28 6
1. | Pemenue 3aga4 Ha TeMy: «lleprnieHAMKYISp M HAKIOHHAS K TJIOCKOCTH
2. | Pemenue 3a1a4 Ha HaXOK/IEHHE YIJIOB MEXKY NPSIMBIMH, MapayIeIbHOCTh MPSIMOU M TNIOCKOCTH
3. | Pemenue 3a1a4 Ha HaXOXK/IEHHE JIByTPAHHBIX YIIIOB
CamocrosiTesbHast padoTa 8
1. | IloaroToBKa KOHCIEKTa HA TeMy: «/IBYrpaHHbIH yroix» HCHOIB3Ysi BO3SMOXKHOCTH ceTi VIHTepHeT.
2. | BemonHenue yueOHO-HCCIe0BaTENbCKON paboTel HA TeMy: «[lapajuiesibHOE TPOSKTHPOBAHHUEY.
3. | IlogroroBka KoHCIIeKTa Ha TeMy: «[IOHATHE MHOTOTpaHHHKA» MCIONb3Ysl BO3MOXKHOCTH ceTh MHTepHeT.

Tema 2.2 Muororpannu- | CopepskaHue y4eOHOro MaTepHaJa 26

KH 1. | Muororpanaukn. Bepmmael, pedpa, TpaHi MHOTOTPaHHUKA 1-2
2. [psmas u HakoHHas npusMa. [IpaBmipHas npusMma. [lapamnenenunen. Kyo. 2-3
3. | IlpaBunbHas nupamuga. Y ceueHnas nupamuaa. Terpasap. CHMMETpUH B MHOTOTPaHHHKAX. 2-3
4. | Ceuenus Ky6a, IpU3MBI U IUPAMUIBL. 2-3
5. Hunuaap u koHyc. YcedeHHblit konyc. OCHOBaHUeE, BBICOTA, OOKOBas MOBEPXHOCTh, 00pa3yrolas, pa3BepTKa. 2-3
6. | OceBble ceueHHs U CEUCHMS, TTApaICIbHBIC OCHOBAHHIO. 2-3
7. Brruncnenue momanei reoMeTpuyeckux Tei. Beuncienue miuomajied reoMeTpu4eCcKux Tell 2-3
8. O0beM u ero m3mepenue. MarerpansHas popmyna oobema. Dopmysisl 00beMa reOMETPUIECKUX TEI. 2-3
9. ITonpo6ue Ten. OTHOMIEHUS TUIONIAIEH TOBEPXHOCTEH U 00BEMOB MOJOOHBIX TEJI. 2-3
IIpakruueckue 3anarus 29, 30, 31, 32 8
1. | HaxoxaeHue OCHOBHBIX 3JIEMEHTOB NPU3MbI M TMPAMHUJIBI
2. ITocTpoenue ceuenuii Kyba, IPU3MBI U IIHPAMHIBI
3. | HaxoxJeHne OCHOBHBIX 3JIEMEHTOB KOHYCa M HWJIMHJIPA, 1apa u chepsl
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4.

| Brruncienue miomaaci rCOMETPUICCKUX TCJI. Brruncienue 005eMOB IrCOMETPUICCKUX TCJI.

CamocTosiTe1bHas padoTa 12
1. IlonroToBka KOHCHEKTa Ha TeMy: «MHOrorpaHHble YITbl. BeIMykible MHOTOTPaHHMKHM» HCIONb3YS
BO3MOKHOCTH ceTH VIHTepHeT.
2. ITonroToBka koHcnekTa Ha TeMy: «TeopeMa Dilnepa» UCHOIB3YsI BOZMOXKHOCTH ceTH VHTepHeT.
3. [Moaroroska xoHcnekTa Ha Temy: «lllap u chepa, ux ceuenus. KacarenbHas miockocTs K chepe» UCTIoNb3ys
BO3MOKHOCTH ceTH VIHTepHeT.
4. ITonroToBka KOHCIIEKTa Ha TeMy: «Bpruncnenue miomaaei reoMeTpuuecKiX Te» UCTONb3Ysl BO3MOXKHOCTU
ceru MurepHer.
5. BrinonHenne y4eOHO-HCCIeI0BaTENbCKOM paboThl Ha TeMy: «KoHHYeckue ceueHus: 1 UX NIPUMEHEHUE B TeX-
HUKE».
Coaep:xkanue yueOHOT0 MaTepuasia 16
Tema 2.3. Koopaunatsl u 1 Wi v v .
. psAMOyTONbHASA (JEeKapToBa) CHCTEMa KOOPIMHAT B TpocTpaHcTBe. [lepexon OT OmHOW MPSAMOYTOIBHOM 1-2
BEKTOPBI JIEKapTOBOM CHUCTEMBI KOOpIAMHAT K Apyrod. DopMysa pacCTOSHUS MEXAY ABYMsI TOUKaMU. Y PaBHEHHS
c(hepsbl, IUIOCKOCTH U TIPSMOU.
2. BexTopel. Monynbs Bektopa. PaBeHCTBO BekTOpOB. Cll0’KEHHE BEKTOPOB. Y MHOXKEHHE BEKTOPA HA YUCIIO. 2-3
3. Pasnoxxenue Bekropa 1o HamnpaieHUsIM. KoinHeapHble BEKTOPHI. 2-3
4. VYron mexay aByms Bektopamu. IIpoekist Bektopa Ha ock. KoopauHatel BekTopa. CKalsipHOe IPOU3BEICHNE 2-3
BEKTOPOB.
5. CBoiicTBa CKaJIIPHOTO NMPOM3BEICHNS BEKTOPOB. BRIUNCIEHNE yTila MEX/Ty BEKTOPaMHU. 2-3
6. Pemenne 3amay  BEKTOPHBIM MeTOAOM. VICTOnb30BaHME KOOPAMHAT W BEKTOPOB IIPH  PELICHHUU 2-3
MaTeMaTHYeCKUX U MPUKIATHBIX 3a1a4.
[pakruueckue 3anaTus 33, 34 4
1. Pemenue 3amad Ha TeMy: «YpaBHEHUE OKPYKHOCTH, c(hephl, INTOCKOCTIY
2. BrinonHenue AeiicTBU HaJl BeKTOpaMu. BrluncieHne cKalsspHOTo MPOU3BE/IEHUsI BEKTOPOB. BekTopHoe
YPaBHEHHUE IIPSIMOM U INIOCKOCTH
CamocrosiTesibHasi pagoTa 6
1. Pemenue 3ana4 Ha TeMy: «BblnojiHEHUE NEHCTBUI HAJl BEKTOpaMuU»
2. Pemenue 3a1a4 BEKTOPHBIM CIIOCOOOM
PA3JIEJ 3. KOMBHU- 31
HATOPHUKA. DJIE-
MEHTBI TEOPUU BE-
POSITHOCTEN U MA-
TEMATHYECKON
CTATUCTUKH
Tema 3.1 Ji1eMeHTbI Coaep:xanue yue0OHOT0 MaTepuasa 12
KOMOMHATOPUKH 1. OCHOBHBIE TIOHATHS KOMOWHATOPUKHU. Pa3meneHns, mepecTaHOBKH, COYCTAHMS. 1-2
2. 3aayu Ha MOJCYET YUCIIa pa3MelIeHUH, IEpeCTaHOBOK, COUETaHU. 1-2
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3. ®opmyna bunom Hetorona. CBoiicTBa OMHOMHHAIBHBIX KO((QHUIIMESHTOB. 1-2
4. Tpeyronbauk Ilackais.
IpakTnyeckue 3auaTusa 35, 36 4
1. Pemenne npocteiimmx KOMOMHATOPHBIX 3a7a4
2. Pemenne 3agau ¢ npuMeHeHneM Gopmyisl HeroToHa
CamocTosiTeIbHasi padoTa 5
1. ITopgroroBka koHcnekra Ha TeMy: «bunom Herorona. Tpeyronsuuk Ilackams»
2. [MoaroroBka mokiana ¢ npe3eHranuei Ha Temy: «CiydaiiHble coObITHS. BeposTHOCTh COOBITHS»
Tema 3.2. JneMeHTbI Coaep:xkanue yueOHOT0 MaTepuasia 12
TeOpHH BePOSITHOCTEH U 1. Omnpenenenne BeposiTHOCTH. CoOBITHE, BEPOSITHOCTH COOBITHSI, CIIOKEHUE U YMHOKCHHE BEPOSITHOCTEH. 1-2
MaTeMaTH4ecKoii ctaTu- | 2. [TonsiTre 0 He3aBUCUMOCTH COOBITHH. JIMCKpeTHas cilydaliHasi BEJIMUMHA, 3aKOH €€ paclpeaeIeHHsL. 1-2
CTUKH 3. | UncnoBble XapaKTEPUCTUKU JUCKPETHOH cirydaiiHoi BenmnuuHbL. [IoHsATHE 0 3aKOHE OOIBIINX YHCEI. 1-2
4 [Ipencrapnenne naHHBIX(TAOIHIBL, AHATPAMMBI, TpadUKH ), reHepaIbHas COBOKYITHOCTD, BEIOOPKA, CpeaHee 1-2
apudmMernyeckoe, Meanana. [IouaTHe o 3a1a4ax MaTeMaTHUECKOM CTAaTHCTUKY. PenieHne npakTHIecKuX 3a1ad
C IPUMCHEHHEM BEPOSITHOCTHBIX METOHOB.
Ipakrnyeckue 3anaTus 37, 38 4
1. BpluriciieHre BeposSTHOCTH COOBITHS.
2. [IpeacraBneHne YUCIOBBIX JIAHHBIX.
CamocrosiTesqbHasi padoTa 2
1. INoaroroska koHcmekTa Ha Temy: «lIpencraBieHue naHHBIX. TaOnuIpl, AMArpaMMbl, TPadUKI» UCTIONb3YS
BO3MOXKHOCTH ceTd MIHTepHeT.
IK3aMeH
Bcero: 351
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3. YCJIOBHUS PEAJIM3AIIMN YYEFHOM JJUCITUITJIMHBI
3.1. TpebGoBanusi K MUHMMAJbHOMY MATEPHAJTBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanuzanus yuyeOHOM AMCHUIUIMHBI TpeOyeT Hamuuus yuyeOHoro kabunera Marema-
TUKH

O6opynoBanne yueOHOTO KaOUHETA:
— TI0CAJIOYHBIC MECTa 0 KOJIMYECTBY 00YUaOIIIXCS;
— pabodee MeCTO MPEeTo1aBaTes;
— KOMIUICKT y9eOHO-HATJISATHBIX TIOCOOHI IO TUCITUTLINHE.
TexHuueckue cpencTra 00yICHUS:
— KOMIIBIOTED C JIMIICH3HOHHBIM ITPOTrPAMMHBIM O0YUYCHHUEM;
—  MYJIBTUMEIUAIIPOCKTOP.

3.2. UudopmanuonHoe odecnevyenne o0yueHust
Ilepeyenb pexkoMeHayeMbIX Y4eOHbIX M3aaHuil, UHTepHET-pecypcoB, T0NMOJIHHU-
TeJbHOM JIMTEPATYPbI

OCHOBHBIE HCTOYHUKH

1. Amumos . A. u np. MartemaTtuka: anreOpa U Hayajga MaTeMaTHYECKOrO aHa-
nu3a, reomeTpusi. AnreOpa M Hadalla MaTeMaTHYECKOro aHaiuza (0a30BbIM U
yrayOneHHbliil ypoBHu).10—11 kmacesl. — M., 2014.

2. Aranacsu JI. C., byry3zoB B. @., KagomueB C. b. u a1p. Maremaruka: anredpa
¥ Hayajga MareMaruyeckoro aHamusa. ['eomerpusi. ['eomerpus (0a3oBblii U
yrayonenHsiit yposuu). 10—11 kmaceel. — M., 2014.

3. bammMakoB M. U. Maremartuka: yueOHUK JUIsl CTY. YUPEXKICHUN cped. npod.
obpazoBanus. — M., 2014.

4. bammvakoB M. U. Maremaruka. COOpHUK 3a1ad po(HIbHON HampaBiIeHHO-
ctu: yue0. [locobue mis crya. yuapexaeHuit cpea. mpod. oopa3zoBanus. — M.,
2014.

5. bammakos M. . MaTtemaruka. 3alauHuK: y4e0. mocoOue s CTyA. yupeKe-
HUM cpen. nmpod. oopazoanus. — M., 2014.

6. bammMako M. M. Martematuka. DJIEeKTPOHHBIA yd4e0.-METO. KOMIUICKC IS
CTY[I. YUpEKIeHUH cpe. pod. odpazoBanus. — M., 2015.
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4. KOHTPO.Ib Y OIIEHKA PE3YJbTATOB OCBOEHHS YUYEBHON
JANCHUITIJINHBI

KoHTposmb W oOmEHKa pe3yJbTaTOB OCBOCHHUS YYE€OHOW IHUCIIUTLTAHBI
OCYIIECTBIISIETCS MPENMOJABATEIEM B MPOLIECCE MPOBEACHUS MPAKTUYECKUX 3aHSATHM,
TECTUPOBAHMS, & TAK)KE BBITIOJIHCHUS] OOYYAIOIIMMUCS WHIWBUAYAJIbHBIX 3adaHUM,

MIPOEKTOB, UCCIICAOBAHUM.

Pe3yabTarhl 00y4eHust
(ocBOCHHBIE YMEHHS, YCBOCHHbIC 3HAHHA)

®opMbI 1 MeTOAbI KOHTPOJISI U
OLIEHKH Pe3yJbTAaTOB 00y4YeHusl

Ymenud:

BJIaACTh MCTOAAMH A0Ka3aTCIILCTB U aJII'o-
PHUTMOB pPCHICHUA, IPUMCHATL HX, IIPOBO-
AUTh JOKa3aTCJIIbHBIC PACCYKIACHHUA B XOIC
PCIICHUA 3a1a4,

OIlEHKa PEe3yJIbTaTOB BBHITIOJIHEHHO-
ro 3aJaHus — peEIIeHUs 3ajad;
OIICHKA pEe3yJIbTATOB BBITIOJHECHUS
MPaKTHYECKUX 3aJIaHH,

BJIaJICTh CTAHJAPTHBIMU IPUEMaMM pelle-
HUsS DPAlMOHAJIBHBIX W HPPaLMOHAJIBHBIX,
ITOKA3aTENIbHBIX, CTENEHHBIX, TPUTOHOMET-
PUYECKUX YPABHEHHUN W HEPABEHCTB, UX CH-
CTEM;

OLICHKAa PE3YyJIbTATOB BBIITOJIHEHHO-
ro 3aJJaHusl — PEIICHUS 3aa4;
OLICHKA pE3yJIbTATOB BBITIOJHECHUS
MPAKTUYECKUX 3aJIaHUM; OICHKA
BBITIOJIHCHUS 33aJlaHUd  KOHTPOJIb-
HOU paboTBhI;

HCMOJIb30BaTh TOTOBBIE  KOMITBIOTEPHBIE
IIPOrpaMMbl U OCYLIECTBJISATh MOUCK IyTEH
pelIeHUs] U WIUIIOCTPALUU PELICHUs ypaB-
HEHUU U HEPABEHCTB;

OIIEHKAa PE3yJIbTATOB BBINIOJTHEHUS
MPAKTUYECKUX 3aJaHUM,

pacrno3HaBaTh reoMeTpUUYecKrue (Urypbl Ha
4epTekax, MOJEIAX MU B PEAIbHOM MMUPE;
NPUMEHSATh W3YYEHHBIE CBOWCTBA TIE€OMET-
pudecKux GUryp u GopmMy Jjisl pelIeHus;

OLICHKA PE3YyJIbTaTOB BBIITOJIHEHHO-
IO 3a/IaHMsI — PELICHUS 3a]a4;
OLICHKA BBIMIOJIHEHUSI BHEAYIUTOP-
HOM caMOCTOSITEIbHOM padOTHI;

HAaXOAUTh W  OLEHHUBATh BEPOSITHOCTH
HACTYIUIEHUS COOBITHUA B MPOCTEHIIMX
MIPAKTUYECKUX CUTYallUsIX U OCHOBHBIE Xa-
PAKTEPUCTUKH CIIyYalHbIX BEJINYNH;

OLICHKA pEe3yJIbTATOB BBITIOJHECHUS
MPAKTUYECKUX 3aJlaHUM; OLCHKA
BBITIOJTHEHUS BHEAyJUTOPHOU ca-
MOCTOSTENIbHON padOThI;

VCTIOJIb30BAaTh TOJYYEHHBIE 3HAHUS IS
OINMCAHMS W aHAJI3a PEaJbHBIX 3aBUCUMO-
CTEH;

OIICHKA PE3YJIbTATOB BBIOJTHEHUS
MPAKTUYECKUX 3aJlaHUl; OIIEHKa
BBHITIOJIHGHUST BHEAYJIUTOPHOU ca-
MOCTOSITEIIbHON paOOTHI;

3HAHMSA:

O MaTEMaTHKE KaK 4aCTH MUPOBOU KyJbTY-
pbl M1 MECTE MAaTeéMaTUKH B COBPEMEHHOM
IMBUJIM3AlMM, CHOCO0aX OMHCAHUsS sBIe-
HUW pEAJbHOTO MHpa Ha MAaTEMaTUYECKOM
A3BIKE;

ONMCAHUs SBJICHUN PEAIbHOIO MUpPa HA Ma-

OLICHKA BBIMIOJIHEHUS] BHEAYIUTOP-
HOM caMOCTOSITEIBLHOM pabOTHhI;
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TCMATHYCCKOM A3BIKEC,

MaTEMaTUYECKUX IOHATUAX KakK BaKHEU-
IIMX MaTeMaTUYECKUX MOJEJEH, MO3BOJIS-
IOIMX OIKCHIBATh U M3y4aTh Pa3HbIE IPO-
LIECChI U SBJICHUS; BO3MOKHOCTEH aKCuoMa-
TAYECKOTO IIOCTPOCHUS MaTEMaTUYECKUX
TEOPUH;

OILICHKA BBIMOJIHESHUS 3aJaHUM KOH-
TPOJIbHOM PabOTHI; OIIEHKA BBIMOJI-
HECHUs 3aJJaHuid BHEAYIUTOPHOMN
CaMOCTOSITEJIbHOM PabOThI; OILICHKA
YCTHOT'O Ompoca ;

OCHOBHBIX IMOHSITUU MAaTEMATUUYECKOTrO aHa-
JIN3a U UX CBOMCTB

OILICHKA BBIMIOJIHEHUS 3aJJaHUI KOH-
TPOJBHON PabOTHI; OLIEHKA YCTHOTO
oIpoca;

OCHOBHBIX MOHATHH IJIOCKUX U MPOCTPaH-
CTBEHHBIX FT€OMETPUUYECKUX (PUTYpax U UX
OCHOBHBIX CBOMCTB

OIICHKa YCTHOTO OIpoca; OIleHKa
BBINIOJIHEHUS  3a/IaHUM  BHeay/u-
TOPHOM CaMOCTOSATENbHON pabOThI;

IIPOLIECCOB U SABJICHUM, UMEIOLIUX BEPOST-
HOCTHBIM XapakTep, CTATUCTUYECKUX 3aAKO-
HOMEPHOCTEHN B PEAJIbHOM MHPE,

OLICHKA YCTHOI'O OIIpOCa; OLEHKa
BBINIOJIHEHUS 3a/JIaHUl  BHeayJu-
TOPHOM CaMOCTOSATEIbHON pabOThI;

OCHOBHBIX IOHATHH JIIEMEHTAPHON TEOPUU
BEPOSITHOCTEM.

OLICHKa YCTHOTO OIIPOCa; OLEHKa
BBINIOJIHEHUS 3a/JIaHUl  BHeayIu-
TOPHOM CaMOCTOATENbHON pabOThI;
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5. XAPAKTEPUCTUKA OCHOBHBIX BUJOB AEATEJIBHOCTHU

CTYJIEHTOB

Conep:kanue o0yueHust

XapakTepucTHKA OCHOBHBIX BH/JA0B Y4YeOHOIl [1eATeJIbHOCTH
CTY/1€HTOB (HA YPOBHEe Y4eOHBbIX /IeiiCTBHI)

Brenenue O3HaKOMJICHHE C POJIbI0 MaTEeMAaTUKH B HayKe, TEXHUKE, SKOHOMHUKE,
WHGOPMAITUOHHBIX TEXHOJIOTUSAX U MPAKTHYCCKON JiesaTeIbHOCTH. O3HA-
KOMIICHHE C TeNIIMH U 33J]a4aMH U3y4YCeHUS] MATEMATHKH MPU OCBOCHUM
npogeccuii CI10O u cnermansHocteit CI10O

Auredpa

Pa3BuTHe NOHSITUS O YHCIIE

Brimonuenune apudmernyecknx NEHCTBUH HaJ YHCIAMH, COYETas yCT-
HBIE ¥ MTUChMEHHBIe TpreMbl. HaxoxaeHre mpuOImKeHHbIX 3HaUYeHUI
BEJIMYMH U TIOTPEHIHOCTESH BBIYHMCICHUI (A0CONIOTHOM M OTHOCHUTEIb-
HOW); CPaBHEHUE YHCJIOBBIX BhIpakeHU. HaxoxmeHnue omubOOK B mpe-
00pa30BaHMAX W BBIYUCICHUSIX (OTHOCHUTCS KO BCEM ITyHKTaM IMPOTrpaM-
MBI)

KopHau, cremenu, snorapud-
MBI

O3HakOMJIEHHE C MOHATHUEM KOPHS N-H CTENEeHH, CBOMCTBAMH paiuKa-
JIOB Y IIPaBUJIAMM CPAaBHEHUs KOpHEU. DOPMYIIMPOBAHUE ONPEIACICHUS
KOpHSL U CBOMCTB KOpHEW. Brluucnenue u cpaBHEHHUE KOPHEW, BBINOJ-
HEHHE TPUKUAKY 3Ha4eHus kopHs. [IpeoOpazoBaHue YMCIIOBBIX U OYK-
BEHHBIX BBIpOKEHUI, coJlep)KallluX pajuKaibl. BhIMonHeHne pacdyeToB
no ¢opmynaMm, COAEP)KAIIUM PaTUKaIbl, OCYILECTBISASI HEOOXOIUMBIE
MOJCTaHOBKHM U IpeoOpazoBanus. OnpeneneHue paBHOCUIBHOCTH BBbI-
paxeHud C pagukasaMu. PelleHne HppalMOHAIBHBIX YPABHEHUM.
O3HaKOMJIEHHE C MOHATHEM CTEIEHH C ACHCTBUTEIBHBIM ITOKA3aTEIIEM.
HaxosxaeHue 3HaueHWH CTENEHHU, MUCIOJNB3YsI NP HEOOXOOUMOCTH WH-
CTpyMEHTaJbHbIE CPEeACTBA. 3allMChIBAaHUE KOPHS N-H CTENEHU B BHJE
CTENICHH C JPOOHBIM IIOKa3aTesieM H HaoOopor. dopmynnmpoBaHue
CBOHCTB cTeneHeil. Beluncienne cTeneHei ¢ paloHaIbHbIM [TOKa3aTe-
JIeM, BBITIOJTHEHHUE MPUKUAKK 3HAUEHUS CTETIEHH, CPAaBHEHHE CTENeHEeM.
[MpeoOpazoBaHre YUCIOBHIX M OYKBEHHBIX BBIPAKCHUH, COAEPKAIINX
CTETIEHH, NPHUMEHSS CBOWCTBA. PeleHHe MOKa3aTeNbHBIX YPaBHEHH.
O3HakOMJIEHHE C MPUMEHEHUEM KOPHEH M CTENEHEW NP BBIYMCICHUHU
CpeIHuX, AeNEHUHN OTpe3Ka B «30J0TOM CedeHHM». PemeHne npukmani-
HBIX 337a4 Ha CJIO0XHBIE POLICHTHI

IIpeoGpa3zoBanne ajaredpau-
YeCKHMX BbIpPaskeHMil

BeimnosiHeHre ipeoOpa3oBaHuii BEIpaKEHUH, TPUMEHEHHE (POPMYII, CBS-
3aHHBIX CO CBOWCTBaMH cTereHell u yiorapudmos. OnpeeneHue oda-
CTH JIOMTyCTHUMBIX 3HAYEHHUH JIOrapu(MHUIECKOTO BhIpakeHus. Perienue
J0orapu(MUIECKUX YpaBHEHHIA

OCHOBbBI TPUTOHOMETPHUUA

OcHOBHbBIC TOHATHSA

I/I3y‘IeHI/Ie paguaHHOTO METOJIa U3MEPCHH YTIJIOB BpalllCHUA U UX CBA3U
¢ rpagycHoii Mepoii. 300paxkeHne yriioB BpallleHHs Ha OKPYKHOCTH,
COOTHECCHHE BEJTMUMHBI YIJIa C €r0 PACHOI0KEHUEM.

DopMynTupoBaHUE OMNPEAETICHUH TPUTOHOMETPUYECKUX (DYHKUMH IS
YTJIOB IOBOPOTAa M OCTPLIX YIJIOB IPAMOYT'OJIBHOT'O TPEYroJIbHUKa H
00BsSICHEHHE UX B3aUMOCBSI3U

OcCHOBHBICE TPHTOHOMETPH-
YecKHe TOK/1eCTBa

IIpuMeHeHnEe OCHOBHBIX TPUTOHOMETPHUUECKHUX TOXKAECTB ISl BBIUUCIIE-
HUS 3HAYEHUH TPUTOHOMETPHUYECKUX (DYHKITHH 10 OHOMN M3 HUX

IIpeoOpa3oBanuss mpocTeii-
IUX TPHTOHOMETPHYECKUX
BbIPasKeHU

W3yuenne OCHOBHBIX ()OPMYNI TPUTOHOMETpHUHU: (POPMYJIBI CIOKEHUS,
yIBOEHUS, MPpeoOpa3oBaHus CyMMBbl TPUTOHOMETPUYECKHUX (DYHKUUH B
IIPOU3BEICHUE U ITPOU3BEICHUS B CYMMY U IIPUMEHEHUE IIPU BBIYUCIIE-
HUW 3HAYCHUSA TPUTOHOMETPUUCCKOI'O BBIPAXXCHHA W YHPOINCHHUA €I0.
O3HakOMJIEHHE CO CBOWCTBAMH CHMMETPHH TOYEK Ha €IWHUIHOMN
OKPY>KHOCTH U IPUMEHEHHE UX JJIs BbIBOJA HOPMYJ IPUBEACHUS

IIpocreifiue TpHUroHOMeT-
puYecKHe YPaBHeHHs] U He-

Pemenne no ¢opmyiaM M TPUTOHOMETPUYECKOMY KPYTYy MPOCTEHIINX
TPUTOHOMETPUYECKUX YypaBHeHHH. [IpriMeHeHne oOIMX METOJIOB pe-
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paBeHCTBA LICHUS] ypaBHEHUH (TpHBEICHUE K JTUHEHHOMY, KBaapaTHOMY, METOX
pas3IoKeHHUs Ha MHOXHTENH, 3aMEHBl IIEPEMEHHOMN) MpU PEIIeHUH TpPHU-
TOHOMETPUYECKHUX YpaBHEHMHA. YMEHHE OTMeYaTh Ha Kpyre peleHus
MPOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB

ApxkcuHyc, apkkocuHyc, | O3HaKOMJIEHHE C MOHATHEM OOpAaTHBIX TPUTOHOMETPUUYECKUX (YHKLUIL.

APKTAHI'CHC YHCJIa

W3zyuyenne onpesencHni apKkCHHYca, apKKOCHHYCa, apKTaHreHca Yuclia,
¢dopmynupoBaHue uX, U300pakeHUEe HA €IWHUYHON OKPYXHOCTH, TPH-
MEHEHHUE MPH PEUICHUH YpaBHEHUHI

®YHKIHWHA, UX CBOMCTBA U TPA®UKH

®yukuuu. Ilonsitue o He-
NPepPBIBHOCTH (GPyHKIHMHT

O3HaKOMJICHHE C TOHATHEM TEPEMEHHON, NpUMepaMy 3aBHCHMOCTEH
MeXay nepemeHHbIME. O3HaKOMIIEHHE C MOHATHEM rpaduka, ompene-
JIeHWe TPUHAIIEKHOCTH TOYKH Tpaduky ¢yHkuuu. OmnpeneneHue Io
(hopMyrie mpocTeiimei 3aBHCUMOCTH, BHIa ee rpaduka. Beipaxkenue mo
¢dopmyne ogHOl mepeMeHHOM depe3 npyrue. O3HAKOMJICHUE C OTpee-
nenveM QyHKUuH, popmynupoBanue ero. Haxoxaenue obiactu onpe-
JIeIeHNs U 00JIaCTH 3HAUYeHUH (PyHKITHU

CgoiictBa ¢ynkuun. I'pa-
(pnyeckass uHTepnperanms.
IIpumepsr  PyHKIHOHAJIBL-
HbIX 3aBHCUMOCTEH B pe-
AJIbHBIX TNpoueccax W fABJe-
HUSA

O3HakoMJIeHHE C mpuMepaMy (YHKIHMOHAIBHBIX 3aBUCHMOCTEHl B pe-
aJbHBIX IPOIEcCaX U3 CMEKHBIX TUCHUILINH. O3HAKOMIIEHHE C JI0Ka3a-
TEJIBbHBIMU PACCYKJICHUSIMH HEKOTOPBIX CBOWCTB JIMHEHHOW M KBajapa-
THYHON (YHKIMIA, TPOBEACHHE HWCCIECIOBAHUS JMHEHHOW, KyCOYHO-
JTUHEHHOH, APOOHO-TMHEHHON M KBaJAPAaTUYHON (QYHKIMIA, MOCTPOCHUE
ux rpadukos. [locrpoeHnue u urenue rpadukop Gynkuui. Mccnemnosa-
Hue Qynkuuu. CocraBieHue BHAOB (PYHKIMH MO JAaHHOMY YCIJIOBHIO,
pelIeHre 3a1aq Ha SKcTpeMyM. BeimoHeHne npeoOdpa3oBanuii rpaduka
GyHKIMH

OopaTHble pyHKIUH

W3yuyenne moHATHsI 0OpaTHON QYHKIUH, OTIpEIeieHHue BUIa U TIOCTPOe-
Hue Tpaduka oOpaTHO QyHKINM, HAXOXKIECHHE ee 0OJacTH OIpeselne-
HUS ¥ oOnacty 3HavueHui. [I[pumeHeHne CBOMCTB QPYHKIWH TIpHU HCCITe-
JIOBaHUM YPaBHEHUH M PEIICHUH 3a7a4 Ha SKCTpeMyM. O3HaKOMJIICHHUE C
MOHSTHEM CJIOKHON (QYHKIMH

CreneHHble, nokasareJib-
Hble, JorapupmMuyeckue H
TPUTOHOMeETpPHYECKHe

¢pynknun. OOpaTtHble TpH-
rOHOMeTpHYecKue PyHKunu

Brruncnenne 3HaueHnid GyHKIMK 1O 3HAYEHUIO apryMeHTa. Omnpenerne-
HUE TOJIOKEHUSI TOUKM Ha Tpaduke MO ee KOOpAMHATAM M HAOOOPOT.
Hcnonp3oBaHue CBOMCTB (QDYHKIME JUIsi CPAaBHEHHS 3HAYCHHUN CTEIEeHEH
n norapudmoB. IloctpoeHue rpaduKoB CTENEHHBIX M Jorapudmuye-
CKHUX QYHKIINH.

Penrenne mokasaTeNbHBIX M JOrapuMUYEeCKUX YpaBHEHHH W Hepa-
BEHCTB IO U3BECTHBIM aIrOpUTMaM. O3HaKOMJIEHHE C TOHATHEM HETpe-
PBIBHOH Iepuoauueckor pyHKIMuU, GopMyInpoBaHHE CBOMCTB CHHYCa
U KOCHHYyCa, MOCTpoeHHe UX TpadukoB. O3HAKOMIIEHHE C TOHSITHEM
rapMOHMYECKUX KOJICOAHWH M MpPUMEpPaMu FapMOHHYECKUX KOJieOaHuit
JUIS ONTUCAHUs MpoLeccoB B (pusnke M Apyrux odnactsax 3HaHus. O3Ha-
KOMIICHHE C TOHSTHUEM Pa3phIBHON Mepuoauueckol QyHKIuu, Gpopmy-
JMpPOBaHUE CBOMCTB TaHTEHCA M KOTaHI'€HCA, IIOCTPOEHHE UX TPa(uKOB.
[IpumeHneHue cBOMCTB PYHKIWH I CpaBHEHHs 3HAYEHUIH TPUTOHOMET-
puuecKuX (YHKLHUH, pelIeHnus] TPUrOHOMETpUUYeCKUX ypaBHeHuH. [lo-
cTpoeHue TpaduKoB 0OPATHBIX TPUTOHOMETPHUECKUX (QYHKIUI 1 ompe-
JieJieHHe 1o rpaduKaM X CBOWCTB. BrimonHeHue nmpeoOpa3oBaHus rpa-
¢duKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITociaenoBaTeILHOCTH

O3HakoMJIEHUE C IOHATHUEM YHUCIOBOI I10CIEN0BATENbHOCTH, CII0CO0a-
MU €€ 3a/1aHusl, BBIYUCICHUAMHU €€ 4leHOB. O3HaKOMIIEHHE C TOHATHEM
npejiena nocuenoBaTeabHoCTH. O3HAKOMIIEHHE C BBIYMCIEHUEM CYMMBI
OECKOHEYHOT'0 YMCIIOBOTO pAa Ha MPUMEpPE BBIYHUCICHHUS CYyMMBI Oec-
KOHEYHO YOBIBAIOIIEH TeOMEeTpHUECKOil mporpeccuu. Pemenue 3axay Ha
npruMeHeHue (opMyJibl CyMMBbl OECKOHEYHO yOBIBalolLIel reoMeTpuye-
CKOH ITPOrpeccuu
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IIpousBognass u ee mpume-
HeHUe

O3HaKOMJICHHE C TOHATHEM IPOU3BOAHON. U3ydeHnue u popmynmpoa-
HUE €€ MEXaHMYEeCKOTO M TeOMETPHYECKOTO CMBICNIA, U3yUeHHE allro-
pUTMa BBIYMCIICHUS MPOM3BOJHON HAa NPUMEPE BHIUYUCIICHUS MTHOBCH-
HOW CKOpPOCTH M yriioBoro ko3 duimenta kacarenbHor. CocTaBiieHUe
ypaBHEHUS KacaTeIbHOW B 00mIeM Buae. Y cBOeHHEe mpaBui auddepeH-
UPOBAHUS, TAOIUIIBI MPOU3BOTHBIX AJIEMEHTAPHBIX (PYHKIWH, MpUMe-
HeHue i auddepeHipoBanus (QyHKIUH, COCTaBICHUS ypaBHEHUS
KacarebHON. M3ydeHne TeopeM O CBS3M CBOMCTB (DYHKIIUM U TPOMU3-
BOHOM, (hopmymmpoBka ux. IIpoBeneHre ¢ MOMOIIBIO MPOWU3BOAHOMN
UcClenoBanus (YHKIMH, 3adaHHON (HOpMyIioil. YCTaHOBJICHUE CBS3U
CBOMCTB ()YHKIIMH ¥ TIPOU3BOJIHOM 1O X rpadukam. [Ipumenenue mpo-
W3BOAHOW ISl pemeHHs 3aJad Ha HaxXOXACHHWE HanOOJBIIEro,
HAaUMEHBIIIET0 3HAYCHHUS M Ha HaXOXKJeHHE DKCTpeMyMa

IlepBooOpa3nas u HHTerpaJ

O3HakoMJICHHE C TMOHSATHEM MHTerpaja M mepBooOpa3Hoil. M3ydenue
NpaBuiIa BBIYMCICHUS TepBooOpa3HOil M Teopembl HploToHa—
Jletionmma. PemreHne 3amad Ha CBsI3b IIEPBOOOpPA3HON W €€ TPOU3BO/I-
HOM, BBIYMCIICHUE TIepBOOOpa3HOM s AaHHOW QyHKUuH. Pemenne 3a-
Jlad Ha MPUMEHEHNE WHTETpaia JUIS BBIYUCICHUS! (PU3NYECKUX BEINYNH
U TUIOIIafen

YPABHEHHMSA U HEPABEHCTBA

YpaBHeHnss MW CHCTeMBI
ypaBHenuii HepaBeHcTBa H
CHCTEMbI HEPABEHCTB € JBY-
Msl IlepeMeHHbIMH

O3HakoMJICHHE C MPOCTEHIIMMHU CBEACHHUSMH O KOpPHSX aire0pande-
CKUX YypaBHEHHH, MOHATHAMH HCCIEJOBAaHUS YpPaBHEHUH U CHUCTEM
ypaBHeHUll. M3yyeHue Teopuu paBHOCUIBHOCTH YPaBHEHUU WU €€ IMpH-
MeHeHMs. IloBTopeHme 3ammcH penleHHs CTaHJapTHBIX YPaBHEHHH,
NpUEMOB TIPeoOpa3oBaHusl YpaBHEHUH Ul CBEJICHHS K CTAHIAPTHOMY
YpaBHEHUIO. PelleHne pannoHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTENb-
HBIX W TPUIOHOMETPUYECKHX YpaBHEHMH M cucTeM. lcmonb3oBaHne
CBOWCTB ¥ rpadukoB QpyHKIMIA Ans pemieHus ypaBHeHuid. [loBTopenue
OCHOBHBIX NPHEMOB pelIeHUs cucTeM. PelnieHne ypaBHeHHH ¢ IpHUMe-
HEHHMEM BCEX NPUEMOB (Pa3loKEeHUs] Ha MHOXHTEJIH, BBEIECHHUS HOBBIX
HEM3BECTHBIX, MOJCTaHOBKH, Tpaduyeckoro Meroaa). Pemenue cuctem
YpaBHEHUH C TMPUMEHEHHEM pa3InYHbIX croco0oB. O3HAKOMIIEHHE C
00IIMMH BOIIPOCAMHU PELICHUS! HEPAaBEHCTB U MCIIOJIb30BAHNE CBOUCTB U
rpadukoB QyHKIUHA IIpH pelICHUH HEPAaBEHCTB. PerieHne HepaBeHCTB U
CHCTEM HEpPaBEHCTB C MPHMEHEHHEM Pa3UYHBIX criocoOoB. [Ipumene-
HUE MAaTEMaTHYECKHUX METOOB JJIsl PEIICHUs COJEPKATENbHBIX 3a/1a4 U3
pasIn4HBIX 001acTeil HayKH U MPaKTUKU. MIHTepIpeTHpoBaHue pe3ylib-
TaTOB C YYETOM PeaJbHBIX OTPaHUYEHHH

3JEMEHTHI KOMBMHATOPUKH, TEOPMU BEPOSITHOCTENA U CTATUCTUKHA

OcHOBHbBIC MOHATHSA KOMOH-
HATOPUKHU

W3yuyeHne npaBuia KOMOMHATOPUKU U MPUMEHEHHUE NIPH PEIICHUH KOM-
OMHATOPHBIX 3a7ay. Pemenne KoMOMHATOPHBIX 3a7a4 METOJIOM Iepedo-
pa ¥ 1o mpaBuily yMHOXKeHHUsA. O3HAKOMIIEHHE C MOHATUAMU KOMOHMHA-
TOPHUKH: pa3MeIeHUsIMH, COYETaHUSIMHU, TIEPECTAaHOBKaMH U (hOPMYyJIaMu
Ut uX BeluHcieHus. OObsSCHEHHE U IpUMeHeHHe (GopMyIl AJsl BBIYKC-
JIEHUSl pa3MEIECHUN, IIEPECTAHOBOK M COYETAHUU NPU PELICHUM 3a]ad.
Oznakomiienne ¢ OuHoMoM HproToHa u TpeyroipaukoM [lackams. Pe-
LIEHHE MPaKTHYECKHUX 33Jad C MCIOJb30BAHMEM MOHSITHH W IPaBHI
KOMOWHATOPUKHU

DJIeMeHTBhI TeOpUH BEPOAT-
HOCTEH

N3ydyenne KI1acCHIecKOoro OMpeeICHUs] BEPOSITHOCTH, CBOMCTB BEPOSIT-
HOCTH, TEOPEMEI 0 CYMME BEPOSTHOCTEH. PaccMoTpeHrne mpuMepoB BhI-
YUCIIEHUsI BeposiTHOCTEU. PelieHue 3ajay Ha BBIYMCICHUE BEPOSITHO-
CTEH COOBITHI

Ilpeacrasienue naHHbIX | O3HaKOMIIEHHE C TIPEACTABICHUEM YMCIIOBBIX JAHHBIX M UX XapaKTepu-
(TadJMLBbI, aUArpaMMBbl, | CTUKaMH. PerieHue npakTHUECKUX 3a1ad Ha 0OpabOTKY YHMCIIOBBIX AaH-
rpaguku) HBIX, BRIYMCIICHUE UX XapaKTEePUCTUK

IT'EOMETPUSA
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IIpssMble M IUIOCKOCTH B
IPOCTPAHCTBE

®opMynHpOBKa M MPHUBEJICHUE IOKA3aTEIbCTB MPHU3HAKOB B3aMMHOTO
PacmoIoXKeHHs MPSIMBIX U IUIOCKOCTe. Pacrio3HaBaHue Ha depTexax U
MOJIESIX Pa3IMUYHBIX CIIy4aeB B3aUMHOIO PACMOJIOKEHHUS TPSAMBIX U
IUIOCKOCTEW, apryMEeHTHpOBaHUE CBOMX cyxJeHuil. dopmynupoBanue
OTIpeeIeHN, TPU3HAKOB U CBOMCTB MapaJUICIbHBIX M NEPIECHANKYIISAP-
HBIX IUTOCKOCTEH, NBYIPAaHHBIX WM JIMHEHHBIX YIJIOB. BeINojgHeHue mo-
CTPOEHUs YIJIOB MEXIY NPSAMBIMH, NPAMOM U IJIOCKOCTBIO, MEXIY
TUIOCKOCTSIMM IO OMMCAHUIO M paclo3HaBaHUE WX Ha Mozensax. [Ipume-
HEHHE NPU3HAKOB U CBOWCTB PACIOJIOKEHUS MPSMBIX M IIIOCKOCTEN pH
pemiennn 3agad. M3o0pakeHre Ha PUCYHKaX M KOHCTPYUPOBAaHHE Ha
MOJIESIX MEPIEHAUKYIISIPOB U HAKIOHHBIX K IIOCKOCTH, MPSAMBIX, Ia-
paIeNbHBIX IUIOCKOCTEH, YITIOB MEXIy NMPSIMOI U MIOCKOCTBIO U 000C-
HOBAaHME [TOCTPOCHNUs. Pemenne 3a1ad Ha BEIYUCIEHUE T€OMETPUIECKUAX
BennuuH. ONKChIBaHUE PACCTOSHUS OT TOUYKH A0 IUIOCKOCTH, OT IPSAMOI
JI0 TIOCKOCTH, MEXAY IUIOCKOCTAMH, MEXKIY CKPEIMBAIOIINUMUCS Mps-
MBIMH, MEXIY NPOU3BOJIBHBIMY (UrypamMu B rpocTpancTBe. Dopmynu-
pOBaHHE M JOKa3blBAHHE OCHOBHBIX TEOPEM O PAaCCTOSHUSIX (TeopeM
CYIIIECTBOBaHUS, CBOWCTBA). M300pakeHHne Ha 4YEpPTE)KAX M MOJICIIAX
paccTosiHusI 1 00OCHOBAaHHE CBOMX CyKAeHui. OmnpeneneHue U BbIYHC-
JIEHWEe PacCTOsHUN B mpocTpaHcTBe. [lpumenenune ¢Gopmyn u Teopem
TUTAaHUMETPUHU JJIs perieHus 3afad. O3HaKOMJICHHE ¢ TIOHSATHEM Iapall-
JIENBHOTO TIPOEKTHUPOBAaHMS U €ro cBolcTBaMu. DopMynnpoBaHue TEO-
pPEMBI O IJIOLIAIN OPTOrOHAIBHON NMPOEKIIMA MHOTOYroiapHUKa. IIpume-
HEHHE TEOPHH Ui OOOCHOBAaHHMS MOCTPOCHHH W BBIYHCICHHH. Apry-
MEHTHPOBAHHE CBOMX CYXIEHHM O B3aHMHOM pACIOJIOXKEHHH IPO-
CTPaHCTBEHHBIX (puryp.

MHoOrorpaHHuKH

OrnrcaHue U XapaKTEPUCTUKA PA3THYHBIX BHIOB MHOTOI'PAHHHUKOB, TIC-
PEUUCIICHHE UX JJIEMEHTOB U CBOMCTB. M300pakeHre MHOTOIPaHHUKOB
Y BBHITIOJTHEHHE TTOCTPOCHUS Ha W300pPAKEHUSX M MOJIENSIX MHOTOTPaH-
HUKOB. BpluncieHue JIUHEHHBIX 3JE€MEHTOB U YIJIOB B MPOCTPAHCTBEH-
HBIX KOH(UTypalusx, apryMEHTUPOBAaHHE CBOMX CYKICHUH. Xapakre-
pUCTHKA W W300pakeHHE CEUYEeHWs], Pa3BEPTKH MHOTOTPAHHUKOB, BBI-
yucieHue miomaneil nopepxuocredl. [loctpoenue mpocreilmux ceue-
HUI Ky0a, mpu3Mbl, mupamMuel. [IpuMeHeHre (akToB M CBEJCHUI U3
manuMeTpun. O3HaKOMJICHUE ¢ BUJAMU CUMMETPUN B MPOCTPAHCTBE,
(hopMynupOBaHUE ONpeAeNeHHH U CBOMCTB. XapaKTepUCTUKAa CHMMET-
pUU TeJ BPallEHUsI U MHOTOIPaHHUKOB. [IpMeHeHne CBOMCTB CUMMET-
pUH TIpH pelIeHUH 3a1ad. Vcroib30BaHue MPUOOPETCHHBIX 3HAHUM JIJIs
WCCIIEIOBAHUS ¥ MOJISIIMPOBAHUS HECTIOKHBIX 3a7a4. M300paxkeHue oc-
HOBHBIX MHOTOI'PaHHHUKOB U BBIIIOJIHEHHE PUCYHKOB MO YCJIOBUSM 3a/1a4

Tena W MOBEPXHOCTH Bpa-
IEeHUsI

O3HaKOMJICHHE C BHJIAMU TeJI BpallieHus, GOpMyJIUPOBaHUE UX OIpeJie-
JieHud u cBOMCTB. DOpMyYIMPOBAHUE TEOPEM O CEYEHMHM IIapa ILUIOCKO-
CTBIO M IUIOCKOCTH, KacaTeJbHOW K cdepe. XapaKTepuCTHKa U H300pa-
JKEHHE TeJl BpallleHHs, UX Pa3BepPTKH, ceueHMs. Pemienne 3aaaq Ha 1o-
CTpPOEHHE CEYEHUH, BBIYMCICHHUE JJINH, PACCTOSHHM, YIJIOB, MJIOMIAIEH.
IIpoBenenne noka3aTeNbHBIX PAacCyKIEHUH MpH perieHnu 3anad. [lpu-
MEHEHHE CBOICTB CHMMETPUU NpHU PEIIEHUHU 33jad Ha Teja BpalleHus,
KoMOmHanuio tei. M3o0pakeHne OCHOBHBIX KPYTJIBIX T€T M BBIIOIHE-
HHUE PUCYHKA [0 YCIOBHIO 33Ja9u

HN3mepeHus: B reoMeTpun

O3HakoMJICHHE C MOHATHSIMU IIOLIaId U 00beMa, aKCHOMaMH U CBOM-
cTBaMu. PemieHue 3agad Ha BRIYHMCICHUE IUIOLIA/EH TIIOCKUX (QUTYD C
NPUMEHEHUEM COOTBETCTBYIOMIUX (GopMyn u (aKTOB U3 TUIAHUMETPHUH.
W3yyeHne TeopeM O BBIYUCICHHH OOBEMOB IMPOCTPAHCTBEHHBIX TEJ,
peleHne 3a7a4y Ha npuMeHeHue GopMyil BeYUCcIeHus: 00beMoB. U3yue-
Hue (HOpMyIT 171 BEIYHCICHUS IO TTOBEPXHOCTEH MHOTOTPaHHH-
KOB U TeJ BpameHus. O3HaKOMIJIEHHE C METOIOM BBIYUCIICHHUS TUIOMIA TN

22



MOBEpXHOCTH ceprl. PerieHne 3aqad Ha BBIYUCICHUE IDIOMIANCH TIO-
BEPXHOCTH MPOCTPAHCTBEHHBIX Tell

KoopauHaThbl 1 BEKTOPbI

O3HakOMJIEHHE C TIOHATHEM BeKTopa. V3ydeHne MeKapTOBOM CHUCTEMBI
KOOPJIMHAT B MPOCTPAHCTBE, MOCTPOCHUE MO 3aJaHHBIM KOOPAUHATAM
TOYEK W IUTIOCKOCTEH, HaXOo)KIeHHe KOOpAMHAT TouyeK. Haxoxnenwe
YpaBHEHUH OKPYXHOCTH, Cepbl, INIOCKOCTH. BrIdricienre paccTosTHAN
MEXIy Toukamu. M3ydeHue cBOMCTB BEKTOPHBIX BEJIIMYUH, MIPABUI Pa3-
JIO’KEHHSI BEKTOPOB B TPEXMEPHOM IMPOCTPAHCTBE, MPABUI HAXOXKICHUS
KOOpIMHAT BEKTOpa B MPOCTPAHCTBE, MPABWI JACHCTBUN C BEKTOPAMH,
3alaHHBIMA KOOpAMHATaMu. lIpuMeHeHrne Teopuu Npy pemeHu  3a1a4
Ha JEUCTBUS C BeKTOpaMu. M3yueHue CKaJIsIpHOTO MPOU3BENICHUS BEK-
TOPOB, BEKTOPHOTO YpaBHEHHS NPAMON W twiockocTu. l[Ipmmenenme
TEOpHUH TIPH PEIIeHNH 33/1a4 Ha JEHCTBHUA C BEKTOPaMH, KOOPAMHATHBIN
METO/1, IPUMEHEHUE BEKTOPOB JUIsI BBIYUCIICHUS BEIMYUH YTJIOB U pac-
cTossHUN. O3HAKOMJIEHHE C OKA3aTEJIbCTBAMHU TEOPEM CTEPEOMETPUH O
B3aMIMHOM DACITOJIOKEHUH TPSAMBIX U IIOCKOCTEH C HCIIOIB30BAaHUEM
BEKTOPOB
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