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Pabouas nporpamma yue6nom aucuurminbabl «OY].04 MATEMATUKA» pa3paboraHna B
COOTBETCTBUH C «PEeKOMEHIAIMAMH TI0 peau3aiu 00pa30BaTeIbHON MPOTPAMMBI CPETHETO
obmrero 006pa3oBaHus B 00Pa30BATENBHBIX YUPESKICHUSIX HAYAILHOTO TMPO(ECCHOHAIBHOTO U
cpenHero mpoecCHoHANIbHOTO 00pa3oBaHMs B COOTBETCTBUU C (efepaibHbIM 0a3UCHBIM
y4e€OHBIM IJIAHOM W MPUMEPHBIMH yU4E€OHBIMU IJIaHAMU N7l 00pa30BaTENbHbIX YUPEXKICHUN
Poccuiickoit  ®enepanuu, peau3ylOmUX MOpOrpaMMbl 00IIero o00pa3oBaHus» (MHUCBMO
JlenaprameHTa TOCYJapCTBEHHOM MOJUTUKA M HOPMATHUBHO-TPABOBOIO PEryIUpPOBaHUS B
cthepe oOpazoBanus MunoOpHayku Poccunm ot 29.05.2007 Ne 03-1180, B pemakuuu OT
17.03.15 Ne06-259).

Opranuzanus-pazpadorunk: [AIIOY CIIO «Ka3zaHckuit megaroruaeCKuil KOue K.

Pazpaborunku: AmupoBa OnbBupa HazupxanoBHa, Ynbsuuikas Tatbsina BanepbeBHa,
MIPENO/IaBaTeNId MATEMATHKHU.

PexomennoBana [II[K ecTrecTBEeHHO-HAyYHBIX U MATEMAaTUYECKUX JUCITUTUIMH, POTOKOI
Ne 10 or 25 mas 2020 r. u npusHaHa cooTBeTcTByMOmEH TpedoBanusm DPI'OC CIIO u
ydeOHoro 1uiana crenuanbHoctu 44.02.02 — [penogaBanre B HaYalIbHBIX Kilaccax.

Paccmorpena OMK T'AITOY CIIO «Ka3zaHckuii negaroru4eckuil Kouieak», IpoTokoa Ne7
or 23 wwonsg 2020 r. u mpu3HaHa CcoOTBeTCTByMOmEH TpedoBanusim OIOC CIIO
criennanbHOCTH 44.02.02 TlpenomaBanre B HAYadbHBIX KJIacCaXx.
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INOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma  pa3zpaboraHa Ha  ocHoBe I[IpumepHOl  mporpaMmbl
o0meobpazoBarenbHON  y4eOHOW  OUCIUMIIIMHBI  «Maremarnka: anrebpa ©  Hadvana
MaTEMaTUYECKOro aHalu3a; reoMeTpus» aBropa bammakoBa M. U. u TtpeboBanuii ®I'OC
cpenHero o0miero o0pa3oBaHus, MPEIbIBISIEMBIX K CTPYKTYpE, COAECPKAHUIO U Pe3ysibTaTaM
OCBOCHHUSI y4yeOHOW AMCUUIUIMHBI «MareMaTuka», B COOTBETCTBUU C «PekoMeHganusmMu 1o
OpraHu3allMi TIOJYYEHHsS CpeAHero ooOimero oOpa3oBaHus B TMpejesax OCBOCHUS
00pa3oBaTeNbHbIX MPOTPaMM CpeAHero npodeccronanbHOro 00pa3oBaHus Ha 6a3e OCHOBHOIO
oOmero oOpa3oBaHus C ydeToM TpeOoBaHUM  (enepanbHBIX  TOCYJApPCTBEHHBIX
00pa3oBaTeNbHbIX CTAaHAAPTOB M MOJIy4aeMOM Mpodeccuu WU CHEIUATbHOCTU CPEIHEro
npogeccuoHanpHOr0 00pazoBaHus» (MUchMoO JlemapTamMeHTa rocyJapCTBEHHON MOJUTUKHA B
chepe moarotoBku padounx kaapoB u IO Mwunobpuayku Poccuu ot 17.03.2015 Ne 06-
259).

Conepxanue mporpammbl «MaTemaTuka» HaIMpaBiICHO HA JIOCTHKEHHUE CIEIYIOUUX
nejen:

+ oOecrnieueHne c(HOPMUPOBAHHOCTH MPEACTABICHUN O COLUANbHBIX, KYJIbTYPHBIX U
UCTOPUYECKUX (DaKTOpax CTAHOBIICHUS MaTEMATHUKHU;

* o0ecrieueHue c(hOpMUPOBAHHOCTU  JIOTHYECKOTO, JITOPUTMUYECKOTO u
MaTEeMaTHYECKOTO MBIIUICHHUS;

» obOecrieyeHne cHOPMUPOBAHHOCTH YMEHHMH NPHUMEHATH MOJyYEHHBIC 3HAHUS TIpU
pElIeHUN Pa3IMYHbIX 3a/1a4;

* oOecrnieueHne c(HOPMHUPOBAHHOCTU TPEJCTABICHUNH O MaTeMaTUKEe KaK 4YacTu
00LIeYeI0BEUECKON KYyJIbTYphl, YHUBEPCAIBHOM S3bIKE€ HAYKH, MO3BOJIAIOIIEM OINUCHIBATh U
U3y4aTh PeasibHbIE MIPOLIECCHI U SBJICHHUSL.



OBIIAS XAPAKTEPUCTHUKA YYEBHOM JUCHUILJIUHBI

«MaremaTuka: a.ﬂreﬁpa H HAYAJAa MATEMATHICCKOI'0 aHaJIu3a; recOMETPpHUA»

MaremaTtika sBIseTCS (QYyHIAAMEHTAJILHOW 00I1e00pa30BaTEIbHON JUCIUILTUNHON CO
CJIOKMBIIMMCS YCTOHYMBBIM COACP)KAaHUEM M OOIMUMH TPeOOBAaHUSMH K TOJATOTOBKE
00yJaronmxcsl.

OOmye 1enu W3YYCHHs MaTEeMAaTHKU TPAJIWIHMOHHO PEaTH3YIOTCS B YEThIpEX

HAIIpaBJICHUAX.

1) o01riee mpeacTaBiaCHUE 00 HACIX U METOaX MaTEMATHKHU;

2) HHTCIICKTYaJIbHOE Pa3BUTHE;

3) oBiaieHUEe HEOOXOAMMBIMU KOHKPETHBIMH 3HAHUSIMH M YMCHHSIMH,

4) BOCIIUTATEIILHOE BO3ICHCTBHE.

Cojnepxanue yueOHOM JUCHMIUIMHBL pa3pabdOTaHO B COOTBETCTBHH C OCHOBHBIMH

COACPKATCIIbHBIMHU JIMHUAMUA O6V‘-I€HI/ISI MaTCMAaTHUKC.

* anreOpauyeckas JIMHUSA, BKJIIOYAIOIIAs CHCTEMAaTH3alMI0 CBEACHUN O YHCIaX;
W3YYE€HHE HOBBIX M O0O0OIIEHHE paHee HW3YyUYCHHBIX omeparuii (BO3BEICHUE B CTEIEHb,
U3BJICYCHHE KOPHS, JIOTapU(PMUPOBAHNE, CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC U 00OpaTHbIE K
HUM); U3yYE€HUE HOBBIX BHJOB YMCIOBBIX BBIpaXEHUN M (OPMYJ; COBEPIICHCTBOBAHUE
IPAKTUYECKUX HABBIKOB M BBIUMCIMTEIBHOW KYJIbTYPBI, PaCIIMPEHUE U COBEPILICHCTBOBAHUE
anredpanyecKkoro amnmapara, c()OpMHpPOBAHHOTO B OCHOBHOM IIKOJIE, U €r0 NMPUMEHEHHUE K
PELIEHUI0 MaTEMaTUYECKUX U IPUKIAIHBIX 3a/1a4;

* TEOPETUKO-(PYHKIIMOHAJIbHAS TUHUS, BKIIIOUYAIOIIAsl CUCTEMATU3AIMIO0 U paCIIUPEHHE
CBelleHH O (YHKUUSX, COBEPUICHCTBOBAHME TIpadUyecKuX YMEHHH; 3HAKOMCTBO C
OCHOBHBIMM HJIESIMH U METOJJaMH MaTeMaTHMYeCKOro aHaiu3a B 00beMe, MO3BOJISIOLIEM
UCCIIEIOBAaTh JIEMEHTapHble (PYHKIMH U peliaTh NpocTeillie reoMeTpudeckue, pusndeckue
U IpyTue NpUKIaIHbIE 3aa4H;

* JMHUS YPaBHEHHU W HEPABEHCTB, OCHOBaHHAs Ha IMOCTPOCHUM U HCCIEIOBAHUU
MaTeMaTUYeCKUX  MOJENeH, Tepecekaromasca ¢  anre0Opauyeckol H  TEOpETHKO-
(GYHKUHMOHAIBHOM JIMHUSMU M BKJIIOYAIOLIAs pPA3BUTHE U COBEPLICHCTBOBAHWE TEXHHUKHU
anredpanyeckux MpeoOpa3oBaHUW JUIsl pEUIeHUs YpPAaBHEHUW, HEPABEHCTB U CHUCTEM;
(dopMupoBaHUE CIOCOOHOCTH CTPOUTH U UCCIEI0BATh NMPOCTEHIIINE MaTeMaTUUECKUE MOJENIN
IPU PEIIeHUH MPUKIATHBIX 33/1a4, 331a4 U3 CMEXXHbIX U CHELHAITBbHBIX AUCLHUIUINH,

* reoMeTpuyeckas  JIMHHs,  BKJIOYAlOIlas  HarJIAgHble  MPEACTaBICHUS O
IPOCTPAHCTBEHHBIX (UTrypaXx M H3YYEHHE HUX CBOWCTB, (OpMHpOBaHHME U pa3BUTHE
POCTPAHCTBEHHOTO BOOOpaXEHMs, pa3BUTHE CIOCOOOB TE€OMETPUUYECKUX H3MEPEHUH,
KOOPJIMHATHOTO U BEKTOPHOT'O METOJIOB JJI PEUICHUS] MaTEMAaTUYECKUX U MPUKIIAIHBIX 33/1a4;

* CTOXacTUYecKas JIMHUS, OCHOBaHHAas Ha pa3BUTUM KOMOMHATOPHBIX YMEHUH,
IPEICTABICHUI O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX OKPYKAIOLIEro MUPA.
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N3yuenue obiieoObpazoBaTenbHON Y4eOHOW AUCIUIUIMHBL «MaTeMaTukay 3aBepliaeTcs
MOJIBEICHUEM UTOTOB B (hOpME dK3aMeHa B paMKax MPOMEXKYTOYHOM aTTeCTal[il CTYJICHTOB B
nporecce ocBoeHus:i ocHoBHoi OINIOIT CIIO ¢ momyueHueM cpemHero o0Iero oopa3oBaHus
(IITIKPC, IIICC3).

B paznene mporpammbl «CoaepxaHue y4eOHON IMCHMIUIMHBDY KYpCHBOM BBIIENCH
MaTepHual, KOTOPbIil Mpu W3y4eHUH MaTeMaTUKU Kak 0a30BOi, Tak M MpOPHILHONW y4eOHON
JTUCLHUTUIMHBL, KOHTPOJIIO HE TOJJIEHKHUT.



MECTO YUYEBHOM JJUCHUIIJIMHBI B YYEBHOM ILIAHE

VYuyeOnas mucnuminHa «MareMmatuka: anreOpa ¥ Hadajla MaTeMaTHMYECKOTO aHaN3a,
TEOMETpUS»  SABIAETCA Y4EOHBIM MPEAMETOM  00s3aTE€NbHONM NpPEIMETHOM 00JacTu
«Martematuka u nuaopmaruka» ®I'OC cpeanero odiiero oopazoBaHusl.

B po¢hecCUOHATIBHBIX oOpa3oBaTeNbHBIX  OpraHu3alusX, pean3yoImX
o0pa30BaTeNIbHYyI0 NPOrpaMMy CpeqHero oobmero oOpazoBaHus B npenenax ocsoeHus: OIIOII
CIIO nHa 0a3e OCHOBHOro oOmero oOpa3oBaHus, ydeOHas IuUCUUIUIMHA «MaTemaThKa»
u3ydaercs B obmieoopazoBatenbHoM nukie yueoHoro miana OIIOIT CITO na 6a3e ocHOBHOTO
obmero obpazoBanus ¢ moiaydeHueM cpearero oodmiero oopazosanus (IITTKPC, ITIICC3).

B yuebnnix mmanax [MITKPC, TITICC3 y4yebHas auciumimHa «MarteMaTukay BXOIUT B
coctaB oOmMX 00IIeo0pa3oBaTeNbHbIX  yU4EOHBIX  JUCIHMIUIMH, (OpMHpYyEeMBIX U3
oOsi3arenpHBIX mpenMeTHeIx obnactet ®I'OC cpeanero obmero o0pa3oBaHus, IS
npodeccuit  CIIO  wmm  cmemumansHocTet  CIIO  coorBercTByromero  mpoduiis
1po(hecCUOHATLHOTO 00pa30BaHUsl.



PE3YJbTATHI OCBOEHUSA YYEBHOM JUCIUILIUHBI

OcBoenne comepxaHusl yaeOHON TUCIUIUTMHEI «MaTteMaTrKa» 00ecrednBaeT
JOCTHKEHHUE CTYICHTAMU CIICYIONIUX Pe3yIbnamos.
* JIUYHOCHIHBIX

- c(opMupoBaHHOCTH MPEACTABICHUN O MaTeMaTHUKE KaK YHUBEPCAIbHOM S3BIKE
HAyKH, CPEJICTBE MOJICIIMPOBAHUS SIBJICHUM U MPOIIECCOB, UIIEAX U METOJIaX MaTeMaTHKU;

- TMOHUMAaHHWE 3HAYUMOCTHM MATEMATUKU [IJIi HAyYHO-TEXHUYECKOIro IIporpecca,
c(hOpMHUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKe KaK K 4acTHh OOIIeueIOBEUECKON KYyJIbTYpHI
yepe3 3HAKOMCTBO C HCTOPHUEHN PA3BUTHUSI MATEMATUKH, SBOTIOLMEN MATEMATUYECKUX UJIECH;

- pa3BUTHE  JIOTMYECKOTO  MBIIUICHUSA, MPOCTPAHCTBEHHOTO  BOOOpaXKeHUS,
AITOPUTMHYECKOW KYJIbTYpPhl, KPUTHYHOCTH MBIINIJICHUS Ha YPOBHE, HEOOXOIUMOM IS
Oynymeir mnpodeccuoHaIbHOM — MEATeNBbHOCTH, JUIS  MPOJOJDKEHHS  00pa3oBaHHsl U
caMo00pa30BaHus;

- OBJAJCHHE MAaTEMaTHYCCKUMU 3HAHUSMU W YMEHUSMH, HEOOXOIUMBIMH B
MOBCEHEBHON JKU3HU, JJII OCBOCHHUS CMEXKHBIX €CTECTBEHHO-HAYYHBIX JTUCHUIUIMH H
JTUCIHIUIMH TPO(ECCHOHANBHOTO MHWKIA, Ui TONydeHusi oOpa3oBaHUsS B O0NacCTAX, HE
TPeOYIOLMX YIITyOJIeHHOM MaTeMaTHYECKOW MOATOTOBKY;

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHHIO, B TOM UYHCJIE CaMOOOpa30BaHUIO, Ha
MPOTSHKEHUU BCEW JKU3HU; CO3HATENIbHOE OTHOIICHHE K HEMpPEepPhIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO yCIIEITHON MPO(ECCHOHANBHON U 0O0LIECTBEHHON AESITETbHOCTH;

- TOTOBHOCTb M CIHOCOOHOCTh K CaMOCTOSITEJIbBHOM TBOPUYECKOW M OTBETCTBEHHOIM
NEeSATEeTbHOCTH;

- TOTOBHOCTh K KOJUIGKTHBHOW paboTe, COTPYAHHYECTBY CO CBEPCTHHKAMH B
00pa3oBaTeNbHOM, OOIIECTBEHHO TIOJIE3HOM, Y4eOHO-UCCIEAOBATEILCKOM, MPOCKTHONH W
JIPYTUX BUAAX JACATEIBHOCTH;

- OTHOIIIEHHE K TPO(PECCHOHATLHON NESITEIbHOCTH KaK BO3MOXKHOCTH YYacTHSl B
pEIIeHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYaPCTBEHHBIX, OOIIEHAITMOHAILHBIX MPOOIIEM;

* MemanpeomMemHbix:

- YMEHHE CaMOCTOSATEJIbHO OMNpEesATh MENU ACATETbHOCTH M COCTAaBIATh IUJIaHBI
NEATEIbHOCTH; CaMOCTOSITEIbHO  OCYIIECTBJISITh, KOHTPOJUPOBATH U KOPPEKTHUPOBATh
NeATEIIbHOCTh; MCIOJIb30BaTh BCE BO3MOXKHBIE PECYpPChl JJISI JIOCTHUIKEHUSI TOCTABJICHHBIX
nenaeld M peanusaliuu UIAHOB JEATEIbHOCTH; BBIOUPATh YCIENIHBIE CTPATETUU B PAa3IUYHBIX
CUTYyalUsIX;

- yMEHHUE MPOAYKTHBHO OOIIATHCS W B3aWMOJICHCTBOBATH B IMPOIIECCE COBMECTHOM
NESATEeTbHOCTH, YYWUTHIBATh TIO3WIMU JPYTUX YYACTHUKOB JEATEIBLHOCTH, 3(h()EKTHBHO
paspemniaTh KOH()JIUKTHI;

- BJIAJACHHUC HaBBbIKaMH HOSH&B&TGHBHOﬁ, y‘le6HO-I/ICCHGJIOBaT€HBCKOI\;I u HpOCKTHOfI
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NEeSATEIbHOCTH, HABBIKAMHM  pa3penieHus npo0sieM; CIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIBHOMY TMOMCKY METOJAOB PEUICHHS NPAKTUYECKUX 33/1a4, [PUMEHECHUIO
Pa3IMYHBIX METOAOB IMO3HAHMUS;

- TOTOBHOCTBH M CIIOCOOHOCTh K CAaMOCTOSITEIbHONM WH()OPMAITMOHHO-TTIO3HABATEIIHHON
NEeSATEIbHOCTH, BKJIIOYAsi YMEHUE OPUEHTHUPOBATHCS B PA3NIMUHBIX UCTOYHMKAX WH(MOpMAIINH,
KPUTUYECKUA OLIEHWBATh M WHTEPIPETUPOBATh WHOOPMAIMIO, MOJIyYaeMYyI0 U3 Pa3IMYHBIX
VMCTOYHUKOB;

- BJIAJICHUE A3BIKOBBIMU CPEICTBAMHU: YMEHUE SICHO, JIOTUYHO U TOYHO M3JIaraTh CBOIO
TOYKY 3PEHUS], UCIIOJIb30BATh aJICKBATHBIE SI3IKOBBIE CPE/ICTBA;

- BIIQJICHUE HABBIKAMHU TO3HABATEIHHON pedIeKCHH KaK OCO3HAHHS COBEPIIACMBIX
JEVCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, NX PE3YJIBTATOB U OCHOBAHUM, TPAHUL] CBOETO 3HAHUS
Y HE3HAHUS, HOBBIX MO3HABATENIBHBIX 33/]1a4 U CPEJICTB JJIsl UX JOCTUKECHUS,

- LENEYyCTPEMJICHHOCTh B IOUCKAX M MPUHSATUU PEIICHUH, COOOpPa3UTENBHOCTh U
UHTYHIIUS, PAa3BUTOCTh MPOCTPAHCTBEHHBIX TMPEJCTABICHUN; CIIOCOOHOCTh BOCHPUHHUMATH
KpacoTy U TapMOHUIO MUPA;

* npeomMemHbix:

- c(opMUPOBaHHOCTbH MPEACTABICHUI O MATEMATHUKE KaK 4aCTU MUPOBOU KYJIbTYpPbI U
MeCTe MaTeMaTUKHA B COBPEMEHHON LMBWIM3ALUU, CIIOCOOAaX OMUCAHUS SIBJICHUI peasbHOro
MHpa Ha MATEMATUYECKOM SI3BIKE;

- c(opMuUpPOBaHHOCTH MPEJICTABICHUN O MATEMATUYECKUX MOHATUAX KaK BaKHEHIIIMX
MaTeMaTUYECKNX MOJENAX, MO3BOJSIONIMX ONUCHIBATH M HM3y4aTh pa3HbIE MPOLIECCHl U
SBJICHHS; TIOHMMAaHHE BO3MOXXHOCTH aKCUOMAaTHYECKOTO MOCTPOCHHSI MaTEeMaTHYECKUX
TEOPUH;

- BIJIQJICHUE METOJAaMHU JI0Ka3aTelbCTB W AJITOPUTMOB pEUIEHUS, YMEHUE HX
IPUMEHSTH, IPOBOJAUTH J0KAa3aTEIbHbIE PACCYKJICHUS B XO/I€ PELICHUS 3a/1a4;

- BJIQJICHUE CTAHAAPTHBIMH MIPUEMAMU PELICHUS PAMOHAJIBHBIX U UPPALMOHAIBHBIX,
MOKA3aTENIbHbIX, CTETNIEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHUN M HEPABEHCTB, UX CHUCTEM;
WCIIOJIb30BaHUE T'OTOBBIX KOMITBIOTEPHBIX IPOTPaMM, B TOM YHUCJIE JUIs TIOUCKA IMyTH PELICHUS
Y WUTKOCTPALMU PEUICHUS] YPABHEHUN U HEPABEHCTB;

- c(opMUPOBaHHOCTh MpPEACTaBICHUH OO0 OCHOBHBIX MOHSATHSX MAaTEMaTUYECKOIO
aHanM3a M MX CBOMCTBAaX, BJIAQJCHHE YMEHHUEM XapaKTEepU30BaTh MOBEACHUE (YHKIIUM,
UCIOJIb30BAaHUE TOJYYEHHBIX 3HAHUM ISl ONTMCAHUA U aHAJIN3a PEabHbIX 3aBUCUMOCTEN;

- BJIQJICHUE OCHOBHBIMM  TMOHATHUSMHU O IJIOCKMX W  HOPOCTPAHCTBEHHBIX
reoMeTpuueckux (urypax, HX OCHOBHBIX CBOMCTBaxX; C(OpPMHUPOBAHHOCTb YMEHUS
pacmo3HaBaTh TeoMeTpuyeckre (Uryppl Ha UYepTexkax, MOACISIX U B pPEATbHOM MUDE;
NPUMEHEHHUE W3YYCHHBIX CBOMCTB TeOMEeTpuuecKux ¢Guryp v QopmMya A pelieHus
reOMETPUYECKUX 3a/a4 U 33/1a4 C IPAKTUYECKUM COACPKAHUEM;

- c(opMupOBaHHOCTh TMpPEACTaBICHUN O TMpoleccax U SBJICHUSX, HWMEIOIUX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJIbHOM MHPE, OCHOBHBIX
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ITOHATHUAX BHGMGHTapHOﬁ TECOpHUU BCpOHTHOCTCﬁ; YMGHI/II>'I HaxXoauTb H OLCHHUBATH
BCPOATHOCTH HACTYIIJICHUA COOBITHH B HpOCTGfIIHHX MPAKTUYCCKUX CUTyallUsaX W OCHOBHBLIC

XapaKTCPUCTUKHU CHy‘—I&ﬁHBIX BCIIMYHNH,
- BJIAACHUC HAaBBIKAMH HCIIOJIB30BAHUA TOTOBBIX KOMIIBIOTCPHBIX IIPOIrpaMM IIpH

PCIICHUHU 3a1a4.
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COJIEP)KAHME YUEBHOW JUCHMILIAHBI

BBenenue
MaremMatika B HayKe, TEXHUKE, JKOHOMHKE, WH()POPMAIMOHHBIX TEXHOJIOTHSIX U

MpPaKTUYECKON JAesTenbHOCTUH. llenmn W 3amaud W3ydyeHHsT MaTEMAaTHUKU MPU OCBOCHUHU
npodeccuit CI1O u cnenunansuocteit CIIO.

AJI'EBPA
Pazgumue nonamun o uucne

Lenble u pannoHanbHble yncia. JleiictBurensuble yncna. [Ipubnusicennvie 8bi4UCIeHUs.
Komnnexcnuvie uucna.

Kophu, cmenenu u n02apugmor
Kopuu u crenenn. KopHu HatypanpHON CTENEHU U3 YKUCia U UX cBoiicTBa. CTeNeHU C
palMOHAJIBHBIMY MOKA3aTENSIMU, UX CBOMCTBA. CTEMEHH C IEUCTBUTEIbHBIMU MMOKA3aTEIIIMHU.

Ceoticmea cmenenu ¢ 0elicmeumenbHblM NoKa3amesnem.

Jlorapupm. Jlorapupm uymcaa. OCHOBHOE  JOrapu(pMUUYECKOE  TOMKIECTBO.
JlecaTuunble U HaTypayibHble Jorapudmsl. IIpaBuna aeiictBuil ¢ norapupmamu. Ilepexon k
HOBOMY OCHOBAHHUIO.

IIpeoOpa3oBanne anredpamyeckux BbIpaskeHuid. [IpeoOpa3oBaHue panuOHAIBHBIX,
UPpAlMOHAJIbHBIX CTEIIEHHBIX, TOKA3aTENbHbIX U JIOTAPU(PMUUECKUX BbIPAKEHUII.

Ilpakmuueckue 3anamus

Apudmernueckre ACHUCTBUS HaA 4YHCIaMH, HAXOXJACHHE MPUOJIMKEHHBIX 3HAYECHUUN
BEJIMYMH U TIOTPEIIHOCTEH BBIUUCICHUM (aOCOMIOTHOW W OTHOCUTEIBHOI), CpaBHEHUE
YUCJIOBBIX BBIPAXEHUN. BpruncieHne W CpaBHEHHME KOpHEW. BpInonHEHuE pacyeroB C
paauKanamu.

Pemenne wuppauuMoHaIBHBIX ypaBHEHUM. HaxokaeHue 3HAUYEHUNM CTENEHEH C
panMoHaNbHBIMUA TIOKazaTesnsiMu. CpaBHeHue creneHedd. I[IpeoOpa3zoBanHus BbIpakKeHH,
coAepkKallluX CTeneHu. PenieHre noka3arebHbIX YPABHEHUH.

Pemenne npukinagHeIx 3a1a4.

Haxoxnenue 3HaueHWil jorapudma Mo NPOU3BOJIBHOMY OCHOBaHHWIO. Ilepexonm ot
OJIHOTO OCHOBaHMs K ApyroMmy. Beruucienue u cpapHenue jgorapudmos. JlorapudmupoBanue
Y TTIOTEHLIUPOBAHUE BBIPAKECHUM.

[Ipubn>keHHbIE  BBIYMCICHUS W pENICHUS  TNPUKIAAHBIX  3amad.  PerneHue
JorapuMUYECKUX YPaBHCHH.

OCHOBBI TPUTTOHOMETPUH

OcHoBHble moHsATUSl. Panuannas mepa yrina. BpamarensHoe npmxenue. Cunyc,
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KOCHUHYC, TAHT€HC U KOTAHI'€HC YHCJIA.

OcHOBHBbIC TpUrOHOMeTpUYecKHe ToxaecTBa. Popmynsl npuseneHus. Dopmyisl
cnoxeHus. PopMyisl yaBoeHUsE Popmynbl NOIOSUHHO20 Yead.

[IpeoOpazoBaHus MPOCTENIINX TPUTOHOMETPUYECKHUX BBIPAKEHUI

[IpeoOpa3oBaHne CyMMBl TPUTOHOMETPUYECKMX (PYHKIMA B MPOU3BEACHUE U
IPOU3BENICHUS B CyMMY. Bwipaoicenue mpucoHoMempuieckux @QyHKyuil uepe3 MmaHeenc
NOJIOBUHHO20 apeyMeHma.

Tpuronomerpuyeckue ypaBHeHHs1 1 HEPaBeHCTBA

[Ipocreiiline TPUTOHOMETPUYECKUE YpaBHEHUs. [Ipocmetiwiue mpucoHomempuiecKkue
HepaseHcmea.

OOpaTHble TPUTOHOMeTpPUUYeCKHe PYHKIMHU. APKCHUHYC, aDKKOCHHYC, ApKTaHT€HC.

Ilpakmuueckue 3anamusn

PanuaHHBII MeTOA UW3MEpPEHHs YIJIOB Bpall€HUS MU CBA3b C TPALyCHOM MEpOM.
OCHOBHBIE ~ TPUTOHOMETPUYECKHE  TOXKAECTBA,  (POPMyJdbl  CIOXKEHHUS,  YJIBOCHUS,
npeo0pa3zoBaHUe CyMMbl TPUTOHOMETPUYECKMX (DYHKIMI B IPOW3BEAECHUE, ITpeoOpa3oBaHue
IIPOU3BEJEHUSI TPUTOHOMETPUUECKUX (PYHKIMI B cymmy. [Ipocreiiiine TpUuroHoMeTpudeckue
ypaBHEHUS U HEPABEHCTBA.

OOpaTHbIe TPUTOHOMETPUYECKHUE (DYHKIIMU: aApKCUHYC, apKKOCHUHYC, aDKTaHT€HC.

Dyuxkuuu, ux ceouicmea u 2pahuxu
®dyukuuud. OOacTh ONpEACNICHUS W  MHOXKECTBO 3HA4YeHWH; rpaduk (QyHKINH,

nocTpoeHue rpaduKoB GyHKINN, 3aJaHHBIX PA3IMYHBIMHA CIIOCOOAMH.

CepoiictBa ¢yHkuMd. MOHOTOHHOCTH, YE€THOCThb, HEYETHOCTb, OrPAHUYECHHOCTb,
NepUOANYHOCTh. [IpoMeXyTKHM BO3pacTaHus U YOBIBaHUS, HAWOOJIbIIEE U HAUMEHBIIIEE
3HA4YCeHUS, TOYKU IKCcTpemyMa. ['paduueckas mntepnperanus. [Ipumepsl (GyHKIIMOHATBHBIX
3aBUCUMOCTENl B pealbHBIX IMpolleccax U SBICHHUSIX. ApudMeTHuecKue omepanud Hajl
(GYHKIUSAMMU.

Crnoxnas ¢pyHkius (komnosuuus). [lonamue o Henpepvbl8HOCMU QYHKYUU.

Oopatuble QyHkumu. Obracmv onpeoeieHus u 001ACMb 3HAYEHUN O00PAMHOU
¢dyukyuu. I pagpux obpamnoti pyrkyuu.

CreneHHble, MOKa3aTelbHbIE, JIOrapu(MUUECKUEe W TPUTOHOMETpUUECKue (YHKIUU.
OOpaTtHbIe TPUTOHOMETPUYECKUE (DYHKIIUU

Omnpenenenus GyHKIMI, X CBONCTBA U TpadUKH.

IIpeoOpazoBanms rpadukos. [lapamienbHbIN EPEHOC, CHMMETPHUS OTHOCHTEIBHO OCeH
KOOpPAMHAT M CHUMMETpPHUS OTHOCUTEIIbHO Hadala KOOPAWHAT, CUMMETPHUSI OTHOCHUTEIIBHO
MPSAMOM Y = X, paCTSHKEHUE U CKATUE BJIOJb OCEW KOOPAUHAT.

Ilpakmuueckue 3anamus
[IprmMepbl 3aBUCUMOCTEN MEXKIY NMEPEMEHHBIMU B PEAIBHBIX MPOLECCaX M3 CMEXKHBIX
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muctumiinH.  Onpenenenue  ¢yHkuuil. [locTtpoeHne u  uyTeHue rpapuKkoB  (QYHKIUI.
UccnenoBanne ¢yukinuu. CBOHCTBAa JIMHEWHON, KBaJpaTUYHOM, KyCOYHO-JTMHEWHON U
npobHo-nuHenHo Qynkumii. HempepwiBHble u mnepuognueckue (ynkuuu. CBoicTBa U
rpaduku cuHyca, KOCHHYCa, TaHreHca M KoTaHreHca. OOpaTHble QYHKIMH U UX Tpaduxw.
OOpatHubie  TpuroHomerpuueckue (Qynkiuu. I[IpeoOpazoBanust rpaduka  GyHKUIHUU.
["apmonnueckue konebanus. [Ipuknaanelie 3agaun.

[lokazarenbHble, IorapupMUUIECKUE, TPUTOHOMETPUUECKUE YPABHEHUS U HEPAGEHCMEA.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A
IHocienoBaTeIbHOCTH. CriocoOsl 3a/1aHUA U CBOMCTBA YHCJIOBBIX

IIOCJIEA0BATEILHOCTEN.

llonsimue o npeoene nocnedosamenvrocmu. Cywjecmeosanue npeoeia MOHOMOHHOU
oepanuyennou nociedosamenvrocmu. CyMMUpPOBaHHE TOCIeN0BaTEIbHOCTEH. beckoHeuHo
yOBbIBarol1asi FeOMETpUYECKasi IPOrPECCHs U €€ CyMMaA.

IIpousBoanas. [lousarue o npou3BOIHON PYHKIIUU, €€ TEOMETPUUECKHUIN U (HU3NUECKUIN
CMBICII. YpaBHEHUE KacaTelbHOM K rpaduky ¢yHkuuu. [Ipon3BOgHBIE CyMMBI, pa3HOCTH,
IPOU3BEJECHUS, YacTHbIE. [[pOn3BOIHbIE OCHOBHBIX AJeMEHTapHbIX (yHKuui. [IpuMeHneHnue
MPOU3BOJIHON K UCCIIEIOBAHUIO (PYHKIMKM U MOCTPOEHUIO TpadukoB. [Ipoussoonvie 0b6pamuotl
DyHKYUU U KOMNO3UYUU DYHKYUU.

[IpuMepsl KCIIONB30BaHUS IMPOM3BOJHOM I HAXOXKICHUS HAWIydlIEro PEIICHHs B
NPUKIAJHBIX 3ajadax. Bropas mpou3BoJHas, €€ NeOMETPUYECKHN M (PU3NYECKUIl CMBICIH.
HaxoxaeHue ckopocTH 171 mpoiiecca, 3aJaHHOro (hopMyJIol U rpauKoMm.

IlepBooOpa3nass u wuHTerpaj. IlpumeHeHue oOnpeAeNeHHOrO0 UWHTEerpajga JUJis
HAXOKJEHUS IJIOIIAIM KpUBOJMHENHHON Tpanenun. @opmyna Hetotona-Jleiionuma. Ilpumepsr
NPUMEHEHUS UHTErpasa B (U3UKE U TEOMETPUHU.

Ilpakmuueckue 3anamus

YucnoBast TMOCIEI0BATENbHOCTh, CIOCOOBI €€ 3aJaHMs, BBIYMCICHUS WICHOB
IIOCJIEA0BATEILHOCTH. IIpenen  mocnenoBaTEIbHOCTH. beckoneuHo  yOwiBaromias
reOMETPUYECKAsI IPOrPECCUSL.

[IponsBonHas: MEXaHUYECKNN U T€OMETPUUYECKUI CMBICI IIPOU3BOIHOM.

VYpaBHeHue kacatenbHOU B oOmeM Bune. [IpaBuna u gopmynsl guddepeHurpoBanus,
Ta0NMIa TPOU3BOJHBIX 3JIEMEHTApHBIX (PyHKIUA. MccnenoBanwe (yHKUUM C MOMOUIBIO
npousBogHoW. Haxoxaenne HanOONbLIEr0, HAMMEHBILETO 3HAUYEHUS M HKCTPEMAaJbHBIX
3HAYCHUH (PYHKITUH.

Nurerpan u nepBoodpasznas. Teopema HrtoTrona—Jleitoauma. [Ipumenenne nnarerpana
K BBIYMCIICHUIO (PU3UYECKUX BEJIMUHMH U TUIOMIAICH.

YPABHEHHUSA N HEPABEHCTBA
YpaBHeHuss M CcHCTeMbl YypaBHeHWi#l. PanuoHnanpHble, HppalUUOHAJIBHEIE,
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MOKA3aTEeJIbHbIE U TPUTOHOMETPUUECKUE YPABHEHUS U CUCTEMBI.

PaBHOCMIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcCHOBHBIE TIPUEMBI HMX pelIeHUs (Ppa3IoKEHUE HAa MHOXUTEIH, BBEIECHHUE HOBBIX
HEU3BECTHBIX, MOJCTAHOBKA, Ipa)UUECKUil METON).

HepasencrBa. PaunonanbHble, UppalMOHAJIbHBIE, MOKa3aTeJIbHbIC u
mpuzoHomempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHUS.

Hcnoab3oBanue CBOMCTB M IrpagukoB (PYHKUHMHA NPH PelICHUHA YPABHEHUN M
HepaBeHCTB. MeToj; nHTepBasioB. M300paxkeHne Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBa
pelIeHn YpPaBHEHUM U HEPABEHCTB C ABYMS IIEPEMEHHBIMU U UX CUCTEM.

Ilpuxnaonwvie 3a0auu

[IpuMmeHeHne MaTeMaTUYEeCKUMX METOJNOB Ul PEUICHUs COAESPKATENbHBIX 3a1ad M3
pa3nuYHbIX 00JaCTel HAYKH U MPAKTHKU.

NHuTtepniperanus pe3ynbTaTa, yu4eT peajJbHbIX OTPaHUYEHUN.

Ilpakmuueckue 3anamusn

Kopuu ypaBHeHuil. PaBHOcuiIbHOCTH ypaBHeHUH. IlpeoOpazoBanue ypaBHEHHUI.
OcHOBHBIE TIPUEMBI pELICHHs ypaBHEHHMU. Pemenue cucrem ypaBHeHui. lMcmons3zoBanue
CBOMCTB U rpaprkoB (GYHKLIMHA JJIs1 peILICHUs] YpaBHEHUI U HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEMN
JjleMeHTbl KOMOMHATOPUKH. OCHOBHBIC TIIOHSITHS KOMOMHATOPHKH. 3agayd Ha

NOJICYET 4YHCJIa pPa3MEIIECHUN, MEepecTaHOBOK, coueTaHuil. Pemenue 3amau Ha mnepebop
BapuaHToB. Popmyna OuHoma HproToHa. CBolcTBa OMHOMHMHAIBHBIX KO3((HUIIMEHTOB.
TpeyronpHuk Ilackans.

DJieMeHTbI TeopuHu BepossiTHOCcTeld. CoObITHE, BEPOATHOCTH COOBITHS, CIOXKEHUE U
YMHOKEHHE BEpOSITHOCTEU. [lonamue o neszagucumocmu coovimuu. Juckpemuas cry4yaunas
genuyuUna, 3aKoH ee pacnpeoenenus. Hucnosvie xapaxmepucmuku OUCKPEMHOU CLYYAUHOU
genuyunsl. [lonsamue o 3axone 601bUIUX YUCEN.

DJIeMeHTbl MaTeMaTH4yecKoW cratucTukM. llpencraBnenue naHHBIX (TaOIMLBI,
IUarpaMMel, rpauKn), 2eHepanvHas COBOKYNHOCMb, 6blOOpKA, cpedHee apupmemuyeckoe,
meouana. Ilonamue o 3a0auax mamemamuiecKon cmamucmuku.

Pewenue npaxmuyeckux 3a0au ¢ npumeHeHuem 6eposmHOCMHbIX MEeMOo008.

Ilpaxkmuueckue 3anamus

Hcropus pa3BuTHs KOMOMHATOPHUKH, TEOPHH BEPOSITHOCTEH M CTATUCTUKH M UX POJIb B
pa3IMYHBIX cepax YeIOBEUSCKON KU3HeAeATeIbHOCTH. [IpaBuiaa komOnHaTopuku. Pemenne
KOMOHMHATOPHBIX 3ada4. Pa3MmeneHus, codyeTaHWs M IepecTaHoBKH. buHoM HproToHA M
TpeyrosibHuK [Tackans. [Ipuknanusie 3agaumn.

Knaccuueckoe omnpenenenue BEpOSITHOCTH, CBOMCTBA BEPOSITHOCTEM, TEOPpEMA O CyMME
BEpPOSATHOCTEW. Brrunciienue BepoatHocTer. [Ipuknannsie 3amaun. [IpencraBienne 4nucioBbIX
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naHHbIX. [IpukiagHbie 3a1a4n.

I'EOMETPUA

Ipsamble u na1ockocmu 8 NPOCMPAHCMEE

B3anmHoe pacnoniokeHne ABYX NPSIMBIX B MpoOcTpaHCTBE. [lapamienbHOCTh MPSMON U
mwiockoctu. IlapamnensHocTh IIOCKOCTEW. [lepneHANKYISIPHOCT MOPSIMOM M IIOCKOCTH.
[lepnieHAUKYIISIP U HAKIIOHHAS. YTOJI MEXIY IIPSAMOM U INIOCKOCTHIO. JIByrpaHHbIil yroi. Yo
MEXY IUIOCKOCTAMU. [lepneHIuKyIsIpHOCTD IBYX IUNIOCKOCTEM.

['eomerpuyeckue mpeoOpa3oBaHus MMPOCTPAHCTBA: MAPATJICIBHBIN MMEPEHOC, CAMMETPHS
OTHOCHUTENBHO TUIOCKOCTH.

[TapannensHoe mpoekTupoBanue. [lnowads opmozonanvrou npoexyuu. 3o0paxkeHue
MPOCTPAHCTBEHHBIX PUTYD.

Muozozpannuxu

Bepiunsl, pedpa, rpanu MHOTOTpaHHUKA. Paseepmra. Mnozozpanusie yenvi. Boinykivie
MHo2oepannuku. Teopema Jiiiepa.

[Tpusma. Ilpsamas u naxnonnas npusma. [lpaBunbHas npusma. Ilapamnenenunen. Kyo.
[Tupamuna. [IpaBuibHas mupamuaa. YcedeHHas nupamuaa. Terpasap. CumMmerpuu B KyOe, B
napajuiesenunese, B npusMe u nupamuje. CedeHus Kyoa, IpuU3Mbl U TUPAMU/IBL.

[IpencraBienre O MpaBWIbHBIX MHOTOIpaHHUKax (TeTpa’jpe, KyOe, OKTadJpe,
J0JIEKa’pe U UKOCABPE).

Tena u nosepxnocmu_6pauieHus1
[unmuaap u koHyc. YcedeHHbIM koHyc. OCHOBaHHWE, BbICOTa, OOKOBasi MOBEPXHOCTb,

oOpasytomas, pazseptka. OceBble CEUEHUS U CEUEHUs, MapajliesIbHble OCHOBAHMIO.
[ap u cdepa, ux ceuenus. KacarenbHas mIOCKOCTh K cdepe.

H3mepenus 6 ceomempuu
O6bem u ero uzmepenue. MaterpansHas ¢popmysa oobema.

®opmynsl 06beMa Kyba, MPSMOYTOJIBHOTO Mapayijiesienuieaa, MPU3Mbl, HUIHHIPA.
®opmynsl 00beMa TUpaMuIbl M KoHyca. DopMysbl MIOMAIN MOBEPXHOCTEH NHHUIWHApPA U
koHyca. opmysiel 00beMa I11apa U o cepsl.

[TogoGue Ten. OTHOIICHUS TUIONIA/ICH MOBEPXHOCTENH N 00bEMOB MOJAO0HBIX TE.

Koopounamut u eexmopot

[IpsmMoyrosibHast (eKapToBa) CHUCTEMA KOOpAMHAT B MpocTpaHcTBe. Dopmyna
pPacCTOSHUS MEXY IByMsI TOUKaMHU. Y paBHEHUS C(EPBl, nIOCKOCMU U NPAMOLL.
Bekropel. Moayne Bektopa. PaBeHCTBO BEKTOpOB. Cli0KEHME BEKTOPOB. Y MHOYKEHHE
BEKTOpA Ha yucio. Pa3nokeHue BEKTOpa 110 HAIIPABJICHUAM. YTOJI MEXAY ABYMS BEKTOPAMH.
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[Tpoeknus BekTopa Ha ochb. Koopaunarsl BekTopa. CKaJiipHOE MPOU3BEICHHE BEKTOPOB.
Hcnonb30oBaHrue KOOPJMHAT U BEKTOPOB MPU PEIICHUN MaTEeMaTUYECKUX U MPUKIATHBIX
3a/1ay.

Ilpakmuueckue 3anamus

IIpu3Haku B3aMMHOIO PACIIONOXKEHUS NPAMBIX. YTIOJl MEXIy HpsAMbIMU. B3anMHoe
pPacCIOJIOKEHUE IPSAMBIX M IUIOCKOCTEH. [lepneHauKkyisip U HakJOHHAs K IUIOCKOCTH. YTOJ
MEXIy IPSIMOM U IJIOCKOCTBIO. Teopembl 0 B3aMMHOM PACIIOIOKEHUN NPSIMOM U TUIOCKOCTH.
Teopema o Tpex nepneHIuKyIspax.

IIpr3Haku ¥ CBOMCTBA MapaJUIEIbHBIX U NEPHEHAUKYISAPHBIX IUIOCKOCTENW. PaccTosHue
OT TOYKH JI0 INIOCKOCTH, OT IIPSIMOM 110 INIOCKOCTH, PACCTOSIHUE MEXKAY IIIOCKOCTIMHM, MEXKITY
CKPEIIHUBAIOIIUMUCS TIPSIMBIMHU, MEKTY TPOU3BOJIBHBIMU (DUTYpaMH B IPOCTPAHCTBE.

[TapannenpHOE MPOSKTUPOBAHUE U €TI0 CBOWMCTBA. Teopema o niouaou opmo2oHAIbHOL
npoeKyuu MHO20Y201bHUKA. B3auMHOE paciosioKeHUe NPOCTPAHCTBEHHBIX QUTYP.

Paznuunble Buabl MHOrorpaHHukoB. UMx wu3oOpaxenus. CedeHus, pa3BEpTKU
MHOT'OTPaHHHUKOB. [Inomane moBepxHocTtu. Bunael cumMerpuid B mpocTpaHcTBe. CumMeTpus
TEJ BpAIllEHUs] © MHOIOTPAaHHUKOB. Berurciienre miomaaei 1 00beMOB.

Bekropel. /leicTBus ¢ BekropaMu. JlexkapToBa cHCTEMa KOOPAWHAT B IPOCTPAHCTBE.
YpaBHeHUE OKPYKHOCTH, c(epbl, MIOCKOCTH. PaccTostHue mexay Toukamu. JleHcTBust C
BEKTOpaMH, 3aJaHHBIMU KoopauHaTamu. CKaJlsipHOE IMPOM3BEIECHUE BEKTOPOB. BekTtopHOE
YPaBHEHHUE MNPAMOM M IUIOCKOCTH. Mcmoib30BaHWE BEKTOPOB IIPU JIOKA3aTEIIbCTBE TEOPEM
CTEPEOMETPUHU.
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TEMATHYECKOE IINTAHUPOBAHHUE
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1 BBenenne 2 0 2 0
O3HakOMJICHHE C POJII0O MaTeMaTWKU B Hayke, | 1
Maremaruka B HayKe, TEXHHKE, JKOHOMHKE,
TEXHUKE, IKOHOMHKE, HH(POPMALMOHHBIX TEXHOJIOTHIX
UH()OPMAIIMOHHBIX TEXHOJIOTHSX U o
N Y IIPAKTUYCCKOMN JICSTEIBHOCTH.
1.1 | npakTuyeckoi aestenbHOCTU. Llenu u 3agaun 2
O3HakOMIIEHHE C LETSIMH M 3aJadyaMyd U3y4eHUs
U3y4YCHHUS] MAaTEMaTHKH NIPU OCBOCHUU N
. . MaTteMaTuku T1pu ocBoeHun npodeccuit CIIO wu
npodeccuit CI1O u cneunansHocreit CIIO. o
cnenuansHocter CIIO.
I'EOMETPUSA
2 IIpsaMble U MUIOCKOCTH B MPOCTPAHCTBE 32 10 22 9
2.1 | AKCHOMBI CTEPEOMETPHH U UX CIEICTBUS 1 PopmysMpoBKa M NPUBEICHHE JIOKA3ATENLCTB | - 2
B TPU3HAKOB = B3AMMHOTO DACHONOKCHMA NPAMBIX M —
2.2 3aUMHOC PACIIOJIOKCHUC IBYX IPAMBIX B 1 IJIOCKOCTEN. Pacnosnasanue Ha yepTekax Hu
?YPOCTP aHCTBC. MOJIeIISX Pa3INYHBIX ciry4aeB B3AMMHOTO | —
23 ypu3htai<u §3aLlMH020 PACNONIOMNCEHUS NPAMBIX. 1 1 | pacronoxenus MIPAMBIX " IIOCKOCTEiA,
CON MENCTY NPAMBIMU. apryMEHTHPOBAaHHE CBOMX CYKICHUI.
24 [MapasutenbHbIe MPSIMbIE B TIPOCTPAHCTBE. 1 DOPMYITHPOBAHHE OMPE/ICACHHH, MPU3HAKOB I 2
[TpusHax [1apaJIeIbHOCTH MPAMBIX. CBOMCTB  MApaUIENbHBIX W TEPHEHIUKYJISPHBIX
o5 | HapaienbHOCTh HPAMOH 1 IIOCKOCTH. 1 IUIOCKOCTeH,  JIBYrPAaHHBIX M JIMHEHHBIX  YIWOB. | 2
Ipu3HaK MapasIeIbHOCTH MPSIMON U
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IIJIOCKOCTH

Bzaumnoe PACNOJI0dHCEHUE NPAMBIX U

2.6 | nnockocmeu. Teopemvl 0 83auMHOM
PACnoodCcenuy NPAMOU U NIOCKOCMU.
27 [TapamensHOCTB TUI0CKOCTEN. IIpn3HaK

' NapauIeIbHOCTU TIOCKOCTEH.

2.8 | CpoiicTBa mapajuIeIbHBIX TUIOCKOCTEH.
[TeprieHqUKYIAPHOCTD MPSIMON U TIOCKOCTH.

2.9 | Ilpu3Hak neprneHAuKyIIpHOCTH MPSIMOM 1
IJIOCKOCTH.

2.10 | [lepieHauKyNIAp M HAKIOHHAS

2.11 | Ilepnenouxynsip u HAKIOHHAS K NAOCKOCHIU.

2.12 | Teopema o Tpex MEepIEHANKYIAPAX.

2.13 | Teopema o mpex nepneHOUKyIApax.

214 Yron mexay npsiMou U IJIOCKOCTBIO.

' JIByrpaHHBI yroi. Yroj Mexay IIIOCKOCTSIMU.

2.15 | Veon medwcoy npsamoii u niockocmoio.

2.16 | IlepneHaUKYISAPHOCTD ABYX IUIOCKOCTEH.

517 Ilpusnaku u ceoticmea napanieibHuixX U

' nepneHOUKYISAPHbIX NIOCKOCMEU.

I'eomerpuueckue npeodbpazoBaHus
2.18 | mpocTpaHCTBa: MapauIeIbHBIN MEPEHOC,
CUMMETpPHSI OTHOCHUTEJIBHO MIIOCKOCTH.
219 [TapannensHOE NPOEKTUPOBAHUE.

' N3006paskeHne MpOCTPaHCTBEHHBIX QUTYD.
Paccmosnue om mouxku 0o nrockocmu, om
NPAMOU 00 NIOCKOCMU, PACCMOAHUE MEHCOY

2.20 | nnockocmamu, mexncoy CKpeuwusarouuUMucs

NPAMbBIMU, MeHCOY NPOUZBOTILHBIMU ucypamu
8 npocmpancmaee.

BbinonHeHue MNOCTPOEHUS YITIOB MEXAY NPSIMbIMHU,
OpPSIMOM M IUIOCKOCTBIO, MEXIYy INIOCKOCTSAMH IIO
OINMCAHHUIO U PACIIO3HABAHUE UX HA MOJEISIX.

[Ipumenenue MIPU3HAKOB u CBOICTB
pPacrojoKEeHUsI NPSIMbIX U IJIOCKOCTEH NpU PELIEHUU
3agad. M300paxkeHne Ha pUCYHKaX U KOHCTPYMPOBAaHUE
Ha MOJENSAX MEpPHEHAMKYIIPOB M HAKJIOHHBIX K
IUIOCKOCTH, NPSIMBIX, MapaJUIeNIbHbIX INIOCKOCTEH, YIIIOB
MEXAYy MpsSAMOM M IUIOCKOCTBIO M 00OCHOBaHME
IIOCTPOEHHSI.

Pemenne 3a1a4 Ha BBIYMCICHUE T€OMETPUYECKUX
BEJIMYUH.

OnucelBaHue  pacCTOSHHA  OT  TOYKH  JI0
IUIOCKOCTH, OT TMpsAMOM 1O IUIOCKOCTH, MEXAY
IUIOCKOCTSIMH, MEXAY CKPELIMBAIOIMMUCS IPSIMBIMH,
MEXIy MPOU3BOJILHBIMUA (UTypaMd B MPOCTPAHCTBE.
DopMyIMpPOBAaHUE U TOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTosiHusAX (T€OpeM CYIIECTBOBAaHHUSA, CBOMCTBA).
N300pakeHne Ha yeprexax U MOJENSAX PAcCTOSHUSA U
o0oCcHOBaHME CBOMX CyxaeHuil. OrmnpeneneHue Hu
BBIUNCJIEHUE PACCTOSHUM B IIPOCTPAHCTBE.

[Ipumenenune ¢opMyn U TEOpeM IUIAHUMETPHUU
JUISl PEILIEHNUS 3aa4.

O3HakOMJIEHHE C TOHSATHEM MapaJlIeIbHOTO
IIPOEKTUPOBAHUSA U €70 CBOWCTBAMHU.

@dopMyIMpoOBaHUE  TEOPEMbl O  IUIOIIAJU
OpPTOTOHAJILHOW MPOEKIIMM MHOTOYTOJIbHUKA.

[Ipumenenne  teopun a8 OOOCHOBAHMS
IIOCTPOEHUN U BBIYMCIICHUM.

ApryMEHTHPOBAaHHE  CBOMX  CYXACHHMHU O
B3aMMHOM DPACIIOJIOKEHUH IPOCTPAHCTBEHHBIX (pUryp

N DN N W W

N
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HapaﬂﬂeﬂbHoe npoekmupoeanue u eco

2.21 | ceoticmsa. Bzaummnoe pacnonodicenue 1
NPOCMPAHCMBEHHBIX PUSYD.
299 Koumponvnasa paooma no meme «llpamvie u 1
NJI0CKOCMU 8 NPOCHMPAHCHIEE)
CamocTtodTrenbHas paboTa CTyAeHTa:
1. Co3panue KHUKEUKU «AKCHOMBI
IJJAHUMETPUHU U CTEPEOMETPUI»
2. H3ydeHue 10Ka3aTeIbCTB TEOPEMBI O
TpeX MEepIEeHIUKYIsIpax
3. TloaroroBka HAarJATHOCTHU K 3a/1a4aM
HAaXO0KJICHUS yIia MEXIy
CKPEIUBAIOIIMMHUCS TPSIMBIMH
4. TloaroTtoBka BBICTYILJICHUH 1O TEME
«Benukne MaTeMaTUKN 10
5. IloaroroBka mpe3eHTaIlH 110 TEME
«/IBm>KeHue mMpoCTpaHCTBAY,
«[TapannenbHOE MPOEKTUPOBAHUEY,
«CuMMeETpUs OTHOCUTEIIBHO
MIJIOCKOCTH
6. BrImonHeHNE HAa ATbOOMHBIX JIUCTOYKAX
3aganuii o reme «llapannensHbii
nepeHocy, «CUMMETpHUsi OTHOCUTEIIBHO
miockoctu» U «llapannensHoe
MIPOCKTUPOBAHHEY
3 Koopaunatel 1 BeKTOpBI 32 6 16
31 [IpsimoyronpHas (1exkapToBa) cucTemMa 1 03HaFOMHeHHe C TOHATHEM BekTopa. M3ydeHwue
KOOPJIMHAT B MPOCTPAHCTBE JIEKApTOBOM CHCTEMBl KOOpPJIMHAT B MPOCTPAHCTBE,
392 Jexapmoea cucmema kKoopounam 6 1 MOCTPOCHUE TIO 33JaHHBIM KOOPJUHATAM TOYEK W
npocmpancmee. MJIOCKOCTEH, HaX0XkKICHUE KOOPAUHAT TOYEK.
33 dopmylia pacCTOSIHUSA MEXIY JBYMsSI TOUKAMH. 1 Haxoxnenne ypaBHEHHM OKPYKHOCTH, CGhepsl,
' Koopaunatsl cepeiriHbl OTpe3Ka. MJIOCKOCTH.
3.4 Paccmosinue meacoy moukamu. Koopounamoi 1 Brranciienne paccTosiHU MEXKTYy TOYKAMH.

cepeouHvl ompe3sKa.

I/I3yquI/Ie CBOICTB BCKTOPHBIX BCJIWYHH, IMPaBUJII
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VYpaBHeHus chepsl, MIOCKOCTH U MPSIMOH.

pa3ioKEeHUsi BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,

35 MpaBWJI  HAXOXJACHHUS  KOOpJAMHAT  BEKTOpa B
3.6 | VYpasuenue oxpysrcnocmu, cgpepwi, niockocmu. [IPOCTPAHCTBE, IpaBWJI JIEUCTBUH €  BEKTOpamH,
3aJlaHHBIMU KOOPIMHATAMHU.
Bexropsl. Koopaunatel Bektopa. Moayib TpUMeHeHHE TeOpHH NpH PeleHHH 33724 Ha
3.7 | BekTopa. PaBercTBo BekTopoB. CrokeHue JIEHCTBHS C BEKTOPAMH.
BEKTOPOB. Y MHO)KEHUE BEKTOpA Ha YHUCIIO. V3yuenue CKATAPHONO MPOM3BENCHHS BEKTOPOR,
3.8 | Bexmopul. [leticmsus ¢ 6ekmopamu. BEKTOPHOT'O ypaBHEHUS MPSIMOH U IJIOCKOCTH.
[IpumeHeHHEe TEOpUW TPU pEUICHUH 3a/ad Ha
3.9 | Pa3noxeHune BEKTOpa MO HAPABJICHUSM. QCHCTBHA C BOKTODAMH, KOODIMHATHEI METOL,
310 VYron MCKAY ABYMS BCKTOpPAMMU. HPOCKHI/IH IIPUMEHEHHUE BEKTOPOB IS BHIYUCIJICHUS BEJINYUH YIJIOB
BEKTOpPA Ha OCh. U PACCTOSTHHIA.
3.11 | CkaspHOE IPOM3BEICHHE BEKTOPOB. O3HakOoMJIEeHHE C JOKa3aTelbCTBAMU TEOpEM
CTEPEOMETPUU O B3aUMHOM PACIIOJIOKEHUU TPSIMBIX U
3.12 | Cransproe npoussedenue 6ekmopos. IJIOCKOCTEH C UCIIOJIb30BAHUEM BEKTOPOB
Hcnons3oBanue KOOpAUHAT U BEKTOPOB MPHU
3.13 | pemieHnH MaTeMaTHYECKUX M IMPUKIIATHBIX
3a/1a4.
314 Heticmeus ¢ sexkmopamu, 3a0aHHbIMU
KOOPOUHAMAMU.
Bexmopnoe ypasnenue npsamotl u niocKocmu.
3.15 | Hcnonvzosanue 6ekmopos npu
doKazamenbcmee meopem cmepeomempuul.
316 Konmponvnaa paboma no meme

«Koopounamut u eekmopuvr»

CamocrosTenbHas paboTa CTy/IeHTa:

1. HaxoxneHue KOOpAWHATHI TOYEK Ha
MIIIMMETPOBOM Oymare

2. BoInonHeHNE CIIOKEHUS U BEIYUTAHUS
BEKTOPOB Ha OTAEIbHBIX JUCTOUKAX

3. TloaroroBka mpe3eHTaIuy 10 TeMe
«Mcnonbp3oBaHne BEKTOPOB Ha
MIPAKTHKE»

4. TloarortoBka pedeparoB Ha TEMY
«BexTopHoe 3a1aHne IpsSIMBIX U
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TUIOCKOCTEH B MMPOCTPAHCTBEY,
«CIOXEeHHE TAPMOHHUYECKHIX
KOJIEOaHUI» U UX 3allUTA.

4 MHororpanHuku 16 11
41 Bepmunsl, pebpa, rpaHi MHOTOTPaHHUKA. 1 Onucanue ¥ XapakTepUCTHKA PA3IMYHBIX BUAOB | 2
Brinykiieie MHOrorpannuku. Teopema Ditniepa. MHOTOTPAaHHHUKOB, IEpPEUYHUCICHHUE HX OJEMEHTOB U
492 [Ipusma. IIpsamas u HaKIOHHAs IPU3MA. 1 CBOMCTB. N3o6pakenue MHOI'OI'PAaHHUKOB n| 2
' [TpaBmiibHas npusma. BBITMOJIHEHHE TTOCTPOCHUSI Ha U300paKEHUSIX U MOJIEISIX
4.3 | Ilapamnenenunen. Kyo6. 1 MHOTOTPaHHHIKOB. . 2
Bbruncnenue JHMHEHHBIX 3J€MEHTOB U YIJIOB B
4.4 | Ilupamupa. [IpaBunbHas nupamuja. 1 IIPOCTPAHCTBEHHBIX KOH(HUTypanmsx, 2
4.5 | Yceuennas nupamuza. Terpasap. 1 apryMgl({THpOBaHHe CBOMX CY/ACHIIH. 2
apaKTepUCTHKAa W  U300pa)k€HUE CEYEHUS,
Cummerpun B KyOe, B pa3sBepTKH MHOTOTPAHHMKOB, BHIYHCICHME ILIomaneii | 2
4.6 | napannenenunesne, B NpU3Me U 1 noBepxHocTe. IlOCTpOEHHE NPOCTENIINX — CEUEHUMH
nAupaMUunacC. KyOa, mpusmbl, nupamuibl. [Ipumenenune ¢axkToB u
47 Ceuenust ky0a, IpU3MBbI U 1 CBEJICHUH U3 IUIAHUMETPHUH. 2
MUPAMHU/IBI. O3HakoMJieHHE C BUJAAMH CHUMMETpPHUH B
[IpencraBienue o npaBUIbLHBIX MPOCTPAHCTBE, (POPMYIUPOBAHHE ONpEACICHUH © | 2
4.8 | MHOrOrpaHHHKax (TeTpa’zpe, KyOe, OKTa’Ipe, 1 CBOMCTB. XapaKTEepUCTHKAa CUMMETPHUHU TeJl BPALLCHUS U
JIOJIEKA3Jpe U MKOCadIpe). MHOI'OTpaHHUKOB. [IprMeHeHHe CBONCTB CHMMETPUH
Pasznuynvle 6uovl mHocoepannukos. Hx IIPU PELLIEHUY 3aad. 3
4.9 | uzoopasicenus. Ceuenus, pazgepmru 1 Ucnonp3oBanne mTpHOOPETEHHBIX 3HAHWMA IS
MHO202PAHHUKOS. MCCIIEJOBAHMSI U MOJIETIUPOBAHUS HECIIOKHBIX 3a/1a4.
N300paxeHne OCHOBHBIX MHOTOTPaHHUKOB M | 2
4.10 | IInowaos nogepxnHocmu MHO20SPAHHUKOS. 1
BBINOJIHEHNE PUCYHKOB 110 YCJIIOBUSIM 33]a4
411 Konmponvnaa paboma no meme 1

«Mnozozpannuxuy»

CamocTtosTenpHas padoTa CTyJACHTA:
1. TloaroroBka pa3BepTOK
MHOTOT'PAaHHUKOB
2. WsroromieHue Moaeleu
MHOTOTPAaHHUKOB
3. TloaroroBka mpe3eHTaIu U pedepaTon
1o reme «lIpaBuibHbBIE 1
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MOJTYTIPABUIIbHBIE MHOTOTPAHHUKNY U
HX 3aI1Ta

5 Tes1a ¥ IOBEPXHOCTH BpamieHUst 18 11
51 [Mumunap. OcHoBaHue, BbICOTa, OOKOBast O3HakomJieHME C BHMJAaMM TeJl  BpALICHHUS,
HOBEPXHOCTH, 00pa3yromas, pa3BepTKa. (hopMyIHpOBaHUE UX OINPEICIICHUI U CBOWCTB.
Konyc. OcHoBanue, BbicOTa, O0KOBast dopMmyIupoBaHHE TEOPEM O CEYEeHUHM Iiapa
5.2 | noBepXHOCTH, 0Opa3ymomIas, pa3BepTKa. TUIOCKOCTBIO M IJIOCKOCTH, KacaTelnbHO K chepe.
Y ceueHHbl KOHYyC. XapakTepucTuKa U U300pa)KeHHUe TeJl BPaLCHMS,
OceBble CeYEHMsI U CEUEHMS], TapajlIe/IbHbIE UX pa3BEpPTKU, CEUEHUS.
53 OCHOBAHHIO. Pemenne 3amau  Ha  IOCTpPOEHHME  CEUEHMUI],
Illap u chepa, ux ceuenns. Kacarenbnas BBIYMCJICHUE JIJIMH, PACCTOSHUH, YTJI0B, IIJIOMIAICH.
5.4 | mnockocTsk Kk cepe. [IpoBenenue n0Ka3aTeabHBIX PACCYXACHUW IIPH
peLIeHNH 3aa4.
5.5 | Budut cummempuii ¢ npocmpancmee. [IpuMeHeHHEe CBOWCTB CUMMETPHUU IPHU PELICHUN
3a/1a4 Ha TeJla BpallleHusl, KOMOMHALINIO TE.
56 Cummempus men epayenus u N300paxkeHne OCHOBHBIX KPYIVIBIX Tel H
MHO2OSPAHHUKOS. BBINIOJIHCHME PUCYHKA 110 YCJIIOBHUIO 3a7a4u
57 Koumponvnasn paooma no meme «Tena u
NOBEPXHOCIMU PAULEHUA)
CamocrosTenbHas paboTa CTy/IeHTa:
1. TloaroToBka MPE3EHTAIMU 110 TEME
«Humunapy», «Konye»
2. W3roromieHHe MOJEICH MIJIUHAPA U
KOHYyCa.
3. Tlouck dhopmyIbl sl HAXOXKICHUS
IUIOIAAN OOKOBOW MOBEPXHOCTH
LWIMH]Ipa U KOHYCA. 11
4. Tlonbop KapTHH, MIUTIOCTPUPYIOIIUX
CUMMETPHUIO 1I1apa.
5. BhlINonHEHNE PUCYHKOB Ha TEMY
«CuMMeTpHs B OKpYKaroLEM MUPE»
6. IloaroroBka pedepara Ha TEMY
«CuUMMeETpUs B UCKYCCTBE» U €T0
3alUTa
7. TlogroroBka pedepara Ha TEMY
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«KoHnueckue ceueHust U ux
MIPUMEHEHNE B TEXHUKE» U €T0 3aIl1Ta

6 N3mepeHusi B reoMeTpun 15 10
O0nem u ero usmepenue. UHTerpaibHas O3HakOMIIEHHE C ITOHATUSAMU IIJIOIAIA U 00beMa,
6.1 | popmymna oobema. 1 akCMOMaMH W CBOWCTBamMu. Pemenue 3amad  Ha
BBEIUKCIICHHE Iomanei IUIOCKHX buryp c
6.2 | Unterpansuas Gopmyia obbema. 1 MPUMEHEHHEM COOTBETCTBYIOMIUX (hopMyn U GakToB U3
TJIAaHUMETPHH.
6.3 DPopmyibt 06Bema Kyda, MPAMOYTOTLHOTO 1 N3ydyenne TteopeM O BBIUUCICHHH OOBEMOB
TTapajyICcACINIICaa, TPUMbL, UHINHAPA. MPOCTPAHCTBEHHBIX  TEJ,  pelIeHHue  3a7ad  Ha
6.4 | ®opmyiel 00beMa MTUPAMUIBI U KOHYCA. 1 npuMeHeHne (GopMyIT BEIUUCICHUS 00bEMOB.
6.5 DopMyIBI TUIOMIAIA TOBEPXHOCTEH IMIIMHIPA 1 H3yquer bopmyst s BRIMMCIICHHS IIOLIACH
- 1 KOHYCa. MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BPAIIICHUS.
O3HaKOMJICHUE C METOJIOM BBIYMCIICHUS ILIOIIAIN
6.6 | ®opmyibl 0ObEMa HIapa U IIIOMIAIU ChEPHI. 1 HOBEPXHOCTH Chepbi.
6.7 ITogo0Oue Ten. OTHOIICHUS ILIOIAACH 1 Pemtenne 3agay  Ha BBIYHCIEHHE ILIOIIALEH
MOBEPXHOCTEH ¥ 00HEMOB TOJOOHBIX TEJL. MIOBEPXHOCTH TIPOCTPAHCTBEHHBIX TEIl
6.8 Buviuucnenue niowaoeti u 06vemos. 2
6.9
6.10 Konmponvnas paboma no meme «Hszmepenus 1
6 ceomempuu)
CamocTtosTenpHasg padoTa CTyJACHTA.
1. Coszpmanue GJIOKHOTaA CO BCEMH
dbopMysiaMu, U3y4EHHBIMHA B TEOMETPHH
2. Tlouck B MHTEpHETE AOMOTHUTEIbHBII
Mmatepuan o teme «Ilogobue Tem»
3. Koncnekr nmo teme «OTHOIICHUS
TJI0MIA 1N TOBEPXHOCTEN U 00HEMOB
MTOJOOHBIX TEID»
4. Vnmoctpanus moJo0HBIX Tell
AJITEBPA
7 Pazeumue nonsmus o uucne 8 4
7.1 | Llensle u pauMoHANBHBIE YHCITA. 1 Breimonnenue apudMeTHuecKux JSHCTBHA Hal
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HeiictBuTtensHble uncia. [IpubamkeHHbIe
BBIUNCIICHHUS.

YHUCJIaMH, COYETasi yCTHbIE U TUCbMEHHbBIE TPUEMBI.
Haxoxxnenne npuOImKeHHBIX 3HAYCHUH BETUINH
U TOTPEIIHOCTeH  BhIUUCICHHHA  (aOCOMIOTHOM U

7.2 | ApudmMernueckue IeUCTBUS HaJ YUCIAMHU. 1
— OTHOCHUTEIIbHOM ); CpaBHEHHE YMCIIOBBIX BBIPAKECHUIA.
Haxoxnenue HpH6HH)KeHUHHX SHAYCHUH Haxoxaenne omuOOK B TPeoOpa3oBaHUAX H
73 | BEMHMUMH H TIOTPEIIHOCTEH BHIMHCIICHUH 1 R ——
(aOCOIOTHOM ¥ OTHOCUTEIBHOI), CpPaBHEHHE
YYCJIOBBIX BBIPAKEHUH.
74 Tpubnusicennvie 8bluucIeHUs U peuleHsl 1
NPUKIAOHBIX 3A0aY.
CamocTtodTrenbHas paboTa CTyACHTA:
1. TloaroroBka pedepaTa Ha TEMY
«Pa3BuTHE NOHATHUS O YUCIIEN
2. TloaroroBka mpe3eHTalnH 110 TEMe
«J1eCTBUTENBHBIE YUCIIA)
8 Kopnu, cmenenu u nozapughmot 18 14
8.1 Kophu u crenenu. Kopau HvaTypaanoﬁ 1 } O3HakoMJIEHHE C TOHSITHEM KOPHS N-l CTENEHH,
CTENEHU U3 YMCJIa U MX CBOMCTBA. CBOMCTBAaMM pAJUKAIIOB M TMPABWIAMH CpPaBHEHUS
8.2 Briuucnenue u cpaBHEHUE KOPHEH. 1 Kopileﬁ. CDopMumepOBaHI/Ie ONpEAeNeHHs  KOPHA 1
BrinonHenue pacueToB ¢ pajuKaiamH. CBOMCTB KOpHEW. Bprumcienve u cpaBHEHUE KOpHEH,
Crenenu ¢ pallMOHAIbHBIMH MTOKA3aTEISIMHU, UX BBITIOJIHEHHE MIPUKHUJIKU 3HAYEHUS KOpHSI.
83 cBoiicTBa. CTerneHu ¢ 1eHCTBUTEIbHBIMU 1 [Ipeobpa3oBanne YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUI,
' nokasatensiMu. CBONCTBA CTENEHU C colepXkalluX paguKalibl. BBINOIHEHHE pacyeToB 10
JIEHCTBUTEILHBIM TTOKA3aTEIIEM. dbopMynaM, coIep)KallMM paJuKalbl, OCYIIECTBIISAS
Haxoorcoenue 3nauenutl cmenemeli ¢ HEOOXOIUMbIE  TIOJICTAHOBKM M  MPEOOpa30OBaHMUS.
8.4 | payuonanvnvimu noxazamenamu. Cpagnenue 1 Onpenenenvie  paBHOCUIIBHOCTH  BBIPOKEHHH €
cmeneneil. paaukanamu. PenieHue HvppanuoHaIbHBIX YpPaBHEHUM.
85 Jlorapudwm. Jlorapudm uncna. OcHoBHOE 1 O3HakoOMJICHHE c MOHATHEM CTEIEeHU c
' Jorapu(pMUIECKOE TOXKIECTBO. JIECTBUTENBHBIM NOKa3aTeneM. Haxoxienue 3HaueHui
JlecsiTuuHbIe U HATYpalbHBIE TOTAPU(MBIL. CTCIICHY, HCIOJIB3Ys npu HEOOXOMMOCTH
8.6 | IlpaBmna neiictuii ¢ norapudmamu. [lepexon 1 WHCTPYMEHTAJIbHBIE CPEICTBA. 3alMChIBAaHUE KOPHS N-i
K HOBOMY OCHOBAHHIO. CTENEHW B BHUJE CTEMEHHU C IPOOHBIM TOKa3zaTeleM M
Haxox/ieHue 3Ha4YeHHnit Jorapudma mo HaobopoT. DopmynupoBaHHE CBOWCTB  CTEMEHEH.
8.7 | npou3BONBEHOMY OCHOBaHHIO. Ilepexon ot 1 Brruucnenue creneHedl ¢ palMOHAIBHBIM ITOKa3aTelIeM,

OJIHOTO OCHOBAHMS K JIPyTrOMY.

BBIITOJIHCHUC TMPUKHUAKN 3HAYCHUA CTCIICHU, CPABHCHUC
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Buviuucnenue u cpagnenue 102apughmos.

creneneil. IIpeoOpazoBaHue YHCIOBBIX U OYKBEHHBIX

8.8 | Jlocapupmuposanue u nomenyuposarue 1 BBIDQKCHHUH,  COAEpXAIUX  CTCNEHU,  MPUMEHSA
8bIPANCEHU. cBoMcTBAa. PemeHue 1OKa3aTelbHBIX  YPaBHEHUHU.
[IpeoOpazoBanue anreOpandecKux O3HakoMJIeHHME C NPUMEHEHHEM KOpHEW W CTeleHeH

8.9 | Bepakenuii. [IpeoOpa3zoBaHue parMoOHATLHBIX, 1 MpU  BBIYUCICHUH CpPEIHUX, JICJICHUH OTpe3Ka B
UPPAlMOHATIbHBIX BBIPAXKEHUH. «30JI0TOM cedeHuMn». PereHue MpUKIaAHBIX 3ajad Ha

8.10 | Pemenue nppanroHaIbHBIX YPaBHEHUH. 1 CJIO7KHBIC MPOTICHTBI

BreimonHenue  mpeoOpa3oBaHUN  BBIpAKCHUH,

811 [IpeoOpa3oBaHue CTENICHHBIX, NOKa3aTebHbIX 1 npUMeHeHne (BOPMYJ, CBAZAHHBIX CO  CBOHCTBAMH
M JI0raprMIIECKHX BBRIPAAKCHHH. creneneli u jorapudmos. OnpeneneHue 006aacTH
[TpeoGpasoBanys BEIPAKEHHH, COIEPHKAIIHX JOITyCTUMBIX 3HAYEHU J0rapu(pMUUECKOrO

g 12 | CTCUCHN. Perenue nokasarebHbIX 1 BBIpaKEHHUs. Pemenue jorapuMUIECKUX ypaBHEHHIM
ypaBHeHUH. Penienue norapupMudeckux
YpaBHEHUM.
8.13 | Pewenue npuxnadHuvlx 3a0au. 1
8.14 Konmponvnasa paooma no meme «Kopnu, 1
cmenenu u 102apugmoty
CamocTrodrenbHas paboTa CTYAEHTA:
1. KoncnekT no teme «CBOICTBa cTENIEHU
C HATYPAJIbHBIM [TOKA3aTEICM»
2. Joxnan o teme «/lecaTuunbie u
HaTypaJbHBIE JIOTApUPMBI»
9 OcCHOBBI TPUTOHOMETPHUH 16 12

91 Pagnannas mepa yrna. BpamarensHoe 1 N3ydenue pagnaHHOro mMeToAa W3MEPEHHS YIIIOB
JIBUKECHHE. BpallleHusT W WX CBSI3U C TPagyCHOM  Mepoil.

9.2 Panuanubiii MeTon U3MEpEHUs YITIOB 1 N300paxkeHne yrioB BpamieHUs HA OKPYKHOCTH,
BpAIICHUS U CBSI3b C TPATYCHOM MEPOH. COOTHECEHHE BETTMYUHEI YTJIa C €T0 PACIION0KEHUEM.

9.3 | Cunyc, KOCHHYC, TAHT€HC M KOTAHTEHC YHCTIA. 1 DopmMynIpoBanHe OTpCACTICHIH

TPUTOHOMETPHUECKUX (YHKIUH JAJisi YIIIOB MOBOPOTA H
OCHOBHBIE TPUTOHOMETPUUICCKUE TOXKICCTBA. OCTPHIX YTJIOB TPAMOYTOJBHOTO TPEYTONBHUKA M

9.4 | ®opmynbl mpuBeneHUs. DOPMYIIBI CIIOKEHUS. 1 OB BICHEHNE MX B3AHMOCBS3H
DopMmyibl yABOECHHS. [IpuMeHEeHHe OCHOBHBIX TPUTOHOMETPUYECKUX

95 OcCHOBHBIE TPUTOHOMETPUIECKUE TOXKIECTBA, 1 TOXICCTB IS BLIYKCIICHUS SHAYCHNI

(bopMyIIbI CIIOKEHUS, YABOCHHUS.
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[IpeoOpazoBanne cyMMmbl

TPUTOHOMETPUUYECKHUX (PYHKIUH 110 OJJHON U3 HUX

9.6 | TpuroHoMeTpUYECKUX QPYHKIUII B [IpumeHEHHE OCHOBHBIX TPUTOHOMETPHUYECKUX
IIPOU3BEJICHUE U IIPOU3BEICHUS B CYMMY. TOXKJIECTB JUIS BBIYMCIICHUS 3HA4YCHUU
ITpeoOpa3oBaHue CyMMBbI TPUTOHOMETPUUYECKHUX (PYHKLUH 110 OJHOM U3 HUX
TPUTOHOMETPHUUYECKUX (YHKLINHN B Pemenue o ¢popmynaM U TPUTOHOMETPUIECKOMY

9.7 | npousBeneHue, npeodpa3zoBaHue KpYry IPOCTEHIIMX TPUTOHOMETPUYECKHUX YPABHEHHM.
IPOM3BEACHUS TPUTOHOMETPUIECKUX (PYHKITHIA [Ipumenenne oOMMX METONOB pEIICHUS ypaBHEHUI
B CYMMY. (mpuBeneHue K JMHEHHOMY, KBaJApaTHOMY, MeETOJ
[Ipocreiime TpPUrOHOMETPUYECKHE pa3oKEeHUs: Ha MHOYKUTEIHU, 3aMEHbI IEPEMEHHON) IIPU

9.8 ypaBHCHMS. pEUIeHUN TPUTOHOMETPUYECKUX YpPAaBHEHHMU. YMEHHE

99 [Ipocreiimme TpPUroHOMETPUYECKHE YPABHEHUS OTMCYaTh Ha Kpyre peHiceHusA HPOCTEAIINX
Y HEPAaBEHCTBA. TPUTOHOMETPUYECKUX HEPABEHCTB

O3HakoMIIeHHE C HOHSTHEM 00paTHBIX
TPUTOHOMETPUUECKUX GyHKIUH. N3yuenne
9.10 | OGpaTHbIe TPUTOHOMETPUIECKHE (PYHKIINH. ONpEICIICHUN apKCUHYCa, apKKOCHMHYCa, apKTaHIeHca
9.11 | ApkcuHycC, apKKOCHHYC, apKTaHI'€HC. gyrcna, (GOpMYJIMpOBaHHWE WX, H300pakeHHEe Ha
€MHUYHON OKDPYKHOCTH, NPUMEHEHHE IIPU PEILICHUU

ypaBHEHUH

912 Koumponvnaa paboma no meme «Ocnogwt
mMpUZoOHOMempuu)

CamocrosrenbHas paboTa CTy/IeHTa:

1. TloaroroBka mpe3eHTalMHU MO TEMe
«[IpaBuna penieHus: IPOCTEUIINX
TPUTOHOMETPUUECKUX YPABHEHUID)

2. Tlonm6op 3amanwmii u3 EI'D no Teme
«Penienre TPUrOHOMETPUYECKHUX
YpaBHEHU U HEPABEHCTBY

10 DOyHKIMH, X CBOIICTBA U rPauKH 12
Oynkuun. O6nacTh onpeaeneHus u O3HakOMJIEeHHME C  TOHSTHEM  IMEPEMEHHOM,

101 | MHOXKECTBO 3Ha4YeHUH; TpapuK QYHKIUH, IIpUMEpaMu  3aBUCUMOCTEH MEXIYy I[EPEMEHHBIMH.
noctpoeHue rpadpukoB QyHKIUHN, 3aJaHHBIX O3HakoMJIeHHE C TOHATHEM TIpaduKa, OIpelereHHe
pa3IMYHBIMH CIIOCOOaMHU. MIPUHAJIEKHOCTH TOUKH rpaduxy byHKIMN.
CgoiictBa GhyHKIIMA. MOHOTOHHOCTb, Omnpenenenne o Gopmyiie mpocTeniell 3aBUCUMOCTH,

10.2 | yeTHOCTb, HEYETHOCTb, OTPAHUYEHHOCTD, BuJa ee rpaduka. BelpaxeHue mo ¢dopmysne OIHOM

NEPUOANIHOCTD.

MepEMEHHOM Yepe3 Ipyrue.
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[IpomexxyTku Bo3pacTaHus U yObIBaHUS,

O3HakomiieHHEe C  ompenesneHueM  (yHKIHH,

10.3 | manbonbIee 1 HANMEHBIIIEE 3HAYCHHS, TOUKU 1 dbopmynupoBaHue  €ro. Haxoxnenue  oGnacTtu
HKCTpPEMYyMa. orpeiesieHus ¥ 00JacTH 3HaUCHUH (QyHKIIMU
10.4 | Viccmenosanue dyHKIm. 1 OSHaKOivmeHI/Ie C mpuMepaMu (PYHKIIMOHAIBbHBIX
3aBHCUMOCTEH B peabHBIX IPOLECCaxX U3 CMEKHBIX
I'paduueckas uHTEpIIpETALIUS. I'EpHMepH JCLUATTHH.
10.5 | ¢dyHKIIMOHATBHBIX 3aBUCUMOCTEN B peabHBIX 1 O3HAKOMIICHHE c IOKA3ATEEHEMU
fponeccax u ABNCHUAX. pacCyXKIECHUSIMU HEKOTOPhIX CBOMCTB JIMHEHHOW H
KBQIpaTUYHON (PYHKIMNA, TPOBEACHHE WCCICAOBAHUS
Hpumeps! 3aBUCUMOCTEH MEKITY JMHEHHOW, KYCOUYHO-JIMHEHHOH, IpOOHO-TMHEWHOW U
10.6 | mepeMCHHBIMH B PEaIbHBIX MPOLIECCAX H3 1 KBaIPaTUYHOUN (YHKIIUN, TOCTPOEHUE UX rpaduKOB.
CMCKHBIX TUCHHILIVH. IMoctpoenne u uyreHue TpaduKOB (HYHKITHIA.
UccnenoBanune ¢pynkuun. CoctaBieHne BUI0B GyHKIHHA
[0 JAHHOMY YCJIOBMIO, PEILIEHUE 3a/lad Ha 3KCTPEMYM.
Brinonnenue npeoOpa3oBanuii rpaduka GyHKIMH
WN3yyenne  moHsTHS ~ OOpaTHOM  (QyHKUMH,
onpejeNieHue BHUAAa U TMOCTpoeHHe rpaduka oOpaTHOU
107 Apudmernueckue onepanuy Haa QyHKIHSIMH. 1 (GyHKIMK, HAXOXICHHE €€ 00JacTh ONpeAeieHHs |
CrnosxHast GyHKIUS (KOMITIO3UIINSA). 00J1aCTH 3HAYCHUH.
[IpumeneHue CBOMCTB GbyHKIMN npu
UCCIIEJOBAaHUM ypAaBHEHUH © pEIIeHUWH 3aJad Ha
KCTPEMYM.
O3HaKOMJICHHE C MIOHSTHEM CIIO)KHOU (QYHKIIUU
10.8 Konmponvnas paboma no meme « Oynkyuu, 1
Ux ceolicmea u pagpuruy
CamocrosTenbHas paboTa CTy/IeHTa:
1. Koncniekr o teme «CBoiicTBa
byHKIHI
2. CocTaBiieHUE TECTOBBIX 3aJaHHH 110
Tteme «[IpoMexyTKu Bo3pacTaHus 1
yOBbIBaHUS»
3. Co3nanue rpauka B mporpaMmme
Microsoft Excel
11 CreneHHble, NOKa3aTelbHbIE, 15 11

Jorapupmuyeckue 1 TPHrOHOMETPHYECKHUE
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¢pynkuuun. O0paTHbie TPUTOHOMETPHYECKHE
byHkumnm.

Omnpenenenust GyHKIUN, KX CBOMCTBA U

Boruncnenue 3HaueHW (QyHKUMH 1O 3HAYCHUIO

111 rpaduku. aprymenta. OmnpeneneHue MOJOXKEHUS TOYKH Ha

112 Onpenenenne ¢pynkuuid. [loctpoenue u urenue rpaduke o ee KOOpAUHATAM u HA00OPOT. }
rpaduKoB PyHKITUH. Hcnons3zoBanue CBOMCTB byHKIMA TUTSI
CBolicTBa JIMHENWHOM, KBaIpaTUYHOM, KyCOUHO- CpaBHEHMsI 3HAYCHHMH CTENeHeH U  Jorapudmos.

11.3 | nuHelHOM U QPOOHO-TUHEHHON PYHKIUH. ITocTpocnue rpaduKoB CTETMEHHBIX u
HenpepsiBHbIE 1 TeproanYecKre (QYHKIHH. J0rapuPpMUUECKUX (QyHKIIUH.

11.4 CpoucTBa u r‘pa(i)pu(]/[ CUHYycCa, KOCHHYCA, Pemrenyie moxasaTenbHBIX U J'IOFapI/I(bMI/I‘IeCKI/IX
) TaHIredca M KOTaHIcHca. ypaBHeHI/Iﬁ 1 HCPABCHCTB 110 U3BCCTHBIM aJITOPUTMAM.
115 OO6patubie pyHKIMU U uX Tpaduku. OOpaTHbIe O3HaK0MiIeHHe C  TIOHATHUEM HGHPCPHBUI'IOI71

TPUTOHOMETPHUUECKUE (DYHKIIHHL. nepuoaAnYecKol (QyHKIMH, (HOPMYIMPOBAHHE CBOWCTB
116 [TpeoOpazoBanus rpadukos. [lapamiensHbiii CHHYCa 1 KOCHHYCa, IOCTPOCHHUE HX TPAQUKOB.
TIepeHoc. O3HakoMJIEeHHE C TOHATHEM TapMOHHYECKHX
CHUMMETpPHS OTHOCHTEIILHO OCCH KOOPAUHAT 1 KoJe0aHUN U TpHUMepamMH TapMOHUYECKHX KOJIeOaHHi
117 | CAMMETPHS OTHOCHTENLHO HaYana KOOP/MHAT, JUIsl ONMCAHUA NIPOLECCOB B (PU3MKE M IPYTUX 0071acTAX
| cuMMeTpHsI OTHOCUTENBHO NPSIMOR Y = X, SHAHHUA.
PACTSKEHHE M CKATHE BIOJIb OCEH KOOPJHHAT. OsHakomiieHHe € MOHATHEM  Pa3phIBHOM
11.8 | Mpeo6pasosarms rpaduxa dysKimL. nepuoAnyYeckoi (QyHKIUHU, (HOPMYIHPOBAHHE CBOWCTB
TaHTe€HCa U KOTaHTEHCA, TOCTPOSHHE UX IPaUKOB.
11.9 FapMOHMI{GCKue KoneOaHus. Hpumadﬂble HpI/IMeHeHI/Ie CBOMICTB (I)YHK]_H/H‘/'I JUIl CpaBHEHUSA
3adayu. 3HAUYEHUN TPUTOHOMETPUYECKUX (YHKIMM, perieHus
TPUTOHOMETPUUYECKUX YpaBHEHUH.
[Toka3zaTenbHBIE, TOTapUPMHUUECKUE, [Toctpoenue rpaduKoB 00paTHBIX
11.10 | TpurOHOMETpPUYECKHE YPAaBHEHUS U TPUTOHOMETPUUYECKMX (YHKIUI U ompeneneHue 1o
HEpaBEHCTBA. rpaduKaM X CBOUCTB.
Brinonnenue npeoOpa3oBaHus rpagKoB
Konmponvnaa paboma no meme
«Cmenennvie, nokazamenvHuvle,
11.11 | nozapugpmuueckue u mpuzonomempuueckue

dyukyuu. Qopamnsie mpuzonomempuieckue
dyukyuu)

CamMocTosaTenbpHas paboTa CTYACHTA:
1. HWccnenoBanue pyHKIIMU U CO3TaHUE
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rpaduka ¢pynkuuu. [IpoBepka rpaduka
B iporpamme Microsoft Excel

2. TloaroroBka pedepara Ha TEMY
«CHuMMeETpHUs OTHOCUTENIBHO OCei

KOOPJIMHATY
12 Hauajna MmaTemMaTH4ecKoro anajam3a 21 16
ITocnenoBarensHocTH. CIIOCOOBI 33/IaHUS U O3HakOMJICHUE c MTOHSATHEM YUCIIOBOM
12.1 | cBOiCTBa YHUCIIOBBIX MOCIIEIOBATEILHOCTEH. 1 MOCJICIOBATEILHOCTH,  CIoco0aMu €€ 3aJaHus,
CymMMupOBaHUE TIOCIIEI0BATEIBHOCTEH. BBIYMCIICHUSIMU €€ YICHOB.
YucioBas 1mociae10BaTesIbHOCTh, CITIOCOOKI €€ O3HakoMIICHUE c MOHSATHEM npezena
12.2 | 3aganus, BBIYKUCICHHS YWICHOB 1 IIOCJIEIOBATEIIFHOCTH.
MOCJICIOBATEILHOCTH. O3HakOMJIEHME  C  BBIYUCIIEHUEM  CYMMBbI
123 BeckoHeuHO yOBIBaromas reoMeTpuaecKas 1 OCCKOHEYHOr0  YHCIIOBOTO  psiga  Ha mpuMepe
MPOTPECCHs U €€ CyMMa. BBIUMCJICHUSI  CYMMBl ~ OECKOHEYHO  yOBIBaromIei
12.4 HpeI[eJI OCJIEIOBATEILHOCTH. becKoHEYHO 1 FGOMeTpI/IHeCKOf/'I IMporpecCcuu. Pemienne 3amau  Ha
yObIBaroIasi reOMeTpruYecKasi MpOTrPECcCHsl. NPUMCHCHHUC bopmyiibl CyMMBI OECKOHEYHO
[IpousBoHas. [loHATHE O TPOU3BOTHOM yOBIBAIOIIECH T€OMETPUIECKOIN MPOrPEeCCUnt
(YHKIUH, €€ TEOMETPUYECKUI U (PU3NIECKHUI O3HakOMJICHHE C  TIOHATHEM  IPOU3BOIHOM.
12.5 | cmbIca. YpaBHEHHE KacaTelIbHOU K rpaduKy 1 Wsyuenne n (opMynupoBaHHME €€ MEXaHMYECKOIro MU
¢ynkuuu. [IponsBoaHbIE CyMMBI, Pa3HOCTH, TEOMETPUUECKOTO  CMBICNIA, HW3YYEHHE  alrOpUTMa
IPOU3BEIEHNUS, YACTHOTO. BBIYHCIICHUS TPOW3BOJAHON Ha IMPUMEpPE BHIYUCICHHUS
HpOI/I3BOI[Ha${Z MEXAaHUYECKUU U MTHOBEHHOM CKOpPpOCTH U YIJIOBOT'O KOB(I)(l)I/ILII/IeHTa
12.6 TEOMETPHUYSCKUN CMBICT TIPOU3BOIHOM. 1 kacatenbHOU. CocTaBlieHHE ypaBHEHUSI KacaTelbHOW B
YpaBHeHHe KacaTeabHO B 001IIEM BHJIE. obuieM Bue.
[Ipon3BOHBIE OCHOBHBIX JIEMEHTAPHBIX YcBoenne HpaBUI nuddepeHunpoBanms,
127 dynxrmii. [IpuMeHeHre IPOH3BOIHOM K 1 TaONMUIBI TPOU3BOJHBIX  AJIIEMEHTApHBIX  (YHKIUH,
" | uccnenoBaHuto GYHKIUN U TOCTPOSHUIO npuMeHeHue st audQepeHIupoBanus  QyHKIM,
rpauKoB. COCTaBJICHHS ypaBHEHHUsI KacarenbHOW. M3yueHne
Tpasua u GpopMyiibl 1udPepeHLIpoBaH, TEOpEM O CBSI3M CBOMCTB (PYHKIIMU U TPOU3BOJHOM,
12.8 | Tabnuma Npon3BOAHBIX HEMEHTAPHBIX 1 opmymHpoBKa HX.
DYHKIHIL. [IpoBemenne ¢ TOMOMIBIO  MPOU3BOHOM
VccnenoBanne GyHKIUHI ¢ TOMOLIBIO UCCIeNOBaHusd  (YHKIMH,  3aJaHHOM  (hOPMYJIOM.
12.9 | npoussoaHoit. Haxoxaenne Han6oIbLIero, 1 YcTaHoBNIEHUE CBSI3U CBOMCTB (DYHKITUHU M MIPOU3BOTHOM

HAaMMCHBIICTO 3HAYCHHA U OKCTPEMAJIbHBIX

nmo wux rpapukaMm. [IpumeHeHue MPOU3BOIHON IS
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3HaYeHU! PYHKLUH.

12.10

[Tpumeps! NCIIOJIB30BAHUS TPOU3BOIHON [UIs
HAaXO’KJICHUs HAWJTy4dIIErO PEIICHUS B
IIPUKJIAIHBIX 3a7a4dax. Bropas npoussonHas,
€€ reOMEeTPUIECKUN 1 PU3HUECKUI CMBICIL.

12.11

HaxoxeHre CKOpoCTH JUIs Ipoliecca,
3aJ1aHHOTO (OPMYIION U TpadUKOM.

12.12

[TepBooOpaznas u uaTerpai. [Ipumenenue
ONPEJICTICHHOTO UHTErpaja JJisi HaX0XJICHUS
TJIOIIAAN KPUBOJUHEHHOM Tpamnenuu.

12.13

WNurerpan u nepBoodpazHas.

12.14

®opmyna Hetorona—IJleitonuma. [Ipumepsr
MpUMEHEHUS UHTErpajia B pusuke u
T€OMETPHUH.

12.15

Teopema Hprorona—Jleitonuna. [Ipumenenne
MHTErpaja K BEIUUCICHUIO (PU3NUECKUX
BEJIMYMH U IUIONIA/IEH.

pemieHus 3amad  Ha  HAXOXKACGHUE HAMOOJBIIETO,
HaMMEHBIIETO 3HAUYCHHS M HA HaXOXKACHUE SKCTpeMyMa

O3HakoMJIEHME C TIOHATUEM HHTErpaisa u
nepBooOpa3Hoil. l3yueHwe mpaBuia  BBIYHCICHHS
nepBooOpaszHoii u Teopembl Hetorona— JleliOauma.

Pemenne 3amad Ha CBS3b mMepBOOOpa3HOW U ee
NPOM3BOJHOM,  BBIYUCICHUE MEPBOOOPAa3HOM IS
JTAHHOUM (YHKIIUU.

Pemrenne 3amau Ha NpUMEHEHHE HMHTETpaya Jyis
BBIYHCIICHUS (PU3NYECKUX BEUYMH U IUIOMIAACH

12.16

Koumponvnasa paboma no meme «Hauana
MamemamuiecKko20 aHanu3a)

CamocrosTenbHas paboTa CTy/IeHTa:

1. TloaroroBka a0Kiajaa Mo TeMe
«Popmyna Herorona-JleitbHna»

2. Pemenwme 3agau u3 EI'D mo teme
«IIpou3BOAHBIE CYMMBI, Pa3HOCTH,
MIPOU3BENICHUS, YACTHOTO»

3. TloaroroBka pedepara Ha TEMY
«IlonsTne nuddepenuana u ero
IPUIIOKEHUS»

13

YpaBHeHUs M HEPABEHCTBA

19

13

13.1

PaBHOCWIBHOCTb ypaBHEHUH, HEPABEHCTB,
CHUCTEM.

PauyoHanbHble ypaBHEHHS U CUCTEMBI.
OCHOBHBIE IPUEMBI UX PEIICHHUS.

O3HakoMJIEHHE C MPOCTEUIIMMH CBEICHUSIMHU O
KOpHSX  aireOpandecKux YypaBHEHUU, TMOHATHUIMHU
WCCIICIOBAHUSI YPAaBHEHUW U CUCTEM YpPaBHEHHUU.
N3ydyeHue Teopuu pPaBHOCWIBHOCTH YPAaBHEHUW U €€
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HppanuonaibHble ypaBHEHUS U CUCTEMBIL.

IIPUMEHEHHS]. IToBTOpEeHUE 3aIUCu peueHus

132 OCHOBHBIE IPUEMBI X PELICHHUS. CTaHJAPTHBIX YPaBHEHWMH, NPUEMOB IpeoOpa3oBaHUs
133 [loka3zarenbHble ypaBHEHUS U CUCTEMBI. YPaBHEHUH Ui CBEJEHUSI K CTAaHJaPTHOMY YPaBHEHUIO.
OCHOBHBIE IPUEMBI X PELICHHUS. Pemenne  panMOHaNBHBIX, HMpPPAaLMOHAJIBHBIX,
13.4 TpuronomeTpuyecKkue ypaBHEHUS U CUCTEMBI. TOKA3aTENbHbIX M TPUTOHOMETPHHYECKUX ypaBHEHUI u
OCHOBHBIE IPUEMBI X PELICHHUS. cucreM. Mcnonb30BaHue CBOMCTB U IpapuKOB QyHKIUI
135 PannonanbeHble, nppalvoHaIbHbIE JUls  pelleHus ypaBHeHHMW. IloBTOpeHHME OCHOBHBIX
HepaBeHCTBA. OCHOBHBIEC IPUEMBI X PEIIECHUS. IPUEMOB PCIICHUS CHCTCM.
136 [TokazarenbHble HepaBeHCTBA. OCHOBHBIE Pemenune ypaBHEHUH C NIPUMEHEHHEM BCEX
IIpUEMBI UX PEHICHUS. IIpruEMoOB (paBJIO)KeHI/ISI Ha MHOXUTCIIM, BBCACHHA
13.7 KopHu ypaBHeHUil. PABHOCHIBHOCTb HOBbIX ~HEH3BECTHBIX, IOJCTaHOBKH, rpauuecKkoro
ypaBHeHI/Iﬁ. Hp606p330BaHI/Ie ypaBHeHPIﬁ. MCTOIIa). Pemenne cucrem YpaBHCHHUU C ITPUMCHCHUCM
13.8 OcHosnble npuembl pewenus ypasnenuil. pa3nyHbIX crnocoOoB. O3HaKOMIIEHHWE € OOIUMH
Peuenue cucmem ypasHeHuil. BOIPOCAMM PELICHHUs] HEPaBEHCTB U HCIIOJIb30BaHUE
Hcnonb3oBanue cBONCTB U rpadukoB GyHKIMI CBOMCTB W rpadukoB GyuKkumii npu  pemenun
13.9 | npu pemeHny ypaBHEHUIT U HEPABCHCTB. HCPaBCHCTE.
MeTo/ HHTEPBAJIOB. Pemenne HeEpaBeHCTB M CHCTEM HEPABEHCTB C
13.10 | IcTIONb30BaHME CBOACTB U rpaduKoB (yHKIwii HpHMeﬁ{eHHeM PasITHIHEIX CTIOCO0OB.
JUIS peLeHnsl yPaBHEHUH 1 HEPABEHCTB. PUMEHEHHE MaTEeMAaTHUYECKUX METOAOB I
W306paykenne Ha KOOPAMHATHON MIOCKOCTH pelleHns  CONEPHKATENbHBIX 3371 M3 PasIHMHbIX
13.11 | MHOeECTBA peIeHHUI YPaBHEHUH U HEPABEHCTB obmacteil HaykH M MPaKTHKH. MrTepnpeTnpoBanue
C JIBYMS TIePEeMEHHBIMU 1 HX CHCTEM. PE3yJIbTaTOB C YUETOM pealbHBIX OIPaHUYEHUN
[Ipuxnanueie 3agaun. [IpuMenenue
MaTeMaTUYECKHUX METOOB Ui PEeIICHUs
13.12 | copeprkaTenbHBIX 3a1a4 U3 Pa3InYHBIX
oOnactell HayKu U pakTuku. MHTepripeTanus
pe3yJIbTaTa, y4eT PeabHbIX OTPaHUYEHUM.
13.13 Konmponvnasa paboma no meme «Ypasnenusn

U Hepasencmea)

CamocTosiTenpHas padoTa CTyAEHTA:

1. Pemenue 3ama4 1mo reme
«[TokazarenpHbIC HEPABCHCTBA.
OCHOBHBIE TIPUEMBI UX PEIICHUSI

2. Pemenne 3amay u3 EI'D o teme
«TpuroHoMeTpruecKre HepaBeHCTBAY
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3. HccnenoBanue ypaBHEHUH U
HEPaBEHCTB € MAPaMETPOM.

4. TloaroroBka pedepara Ha TeMy
«I"padnueckoe pemeHne ypaBHEHUN U

HEPABEHCTB.
14 KomOunaropuka, CTATHCTHKA H TeOPHs 20 10 10
BEpPOSITHOCTEM
DnemMeHTbl KoMOuHaTOpuku. OCHOBHBIE Nzyuenue npaBuiia KOMOMHATOPHUKHU u
141 | moHATHS KOMOMHATOPHKH. 3a/1a4¥ HA MOICYET 1 MPUMEHEHHE TPU PEHICHUH KOMOWHATOPHBIX 3aj1ad.
YHclia pa3MelleHuH, IepecTaHOBOK, Pemenne koMOMHATOPHBIX 3a/1ad METOJOM Iepedopa U
COYETAHHM. I10 NIPaBUILy YMHOXEHHS.
14.2 | Pemenue 3aau Ha nepeGop BAPHAHTOB. 1 O3HakOMJIEHHE C TOHATUAMU KOMOWHATOPHKHU:
pa3sMENICHUSIMY, COYCTAHHUSIMH, IIEPECTAHOBKAMH U
PasMellenns, coIeTaHuA 1 IEPECTAHOBKH. dbopmynamu ans ux BbeluucieHus. OObsAcHeHUE H
14.3 | lpasnna xombunaropuku. Pemenne 1 npuMeHeHrne (GopMyn IS BBIYHCICHUS Pa3MENICHHIA,
KOMOUHATOPHBIX 32124, MEPECTAaHOBOK M COUYETAHUU MPHU PELICHUH 3a/1a4.
Popwmyna buroma Herotona. CpoficTsa Osznakomynenne ¢ OwmHOMOM HproToHa W
14.4 | GUHOMUHATBHBIX KOA(PPHUIIHMEHTOB. 1 TpeyrombHukom Iackas.
Tpeyronpuuk ITackans. PelieHye IpakTHYECKUX 33124 C MCIIOJIb30BAHMEM
145 bunom Herorona u tpeyronsuuk Ilackans. 1 NOHSTHI 1 IPABAJI KOMGHHATOPHKH
IIpuknajHple 3a/1a40. Hsyuenue KJIACCUYECKOTO onpe/eneHns
OnemeHTsl TeopuH BeposiTHocTell. CoObITHE, BEPOSATHOCTH, CBOMCTB BEPOATHOCTH, TEOPEMBI O CyMMeE
14.6 | BeposTHOCTH COOBITHS, CIIO’KCHHIC 1 1 BEPOSATHOCTEH. PaccMOTpeHHe MPUMEPOB BBIYHMCIICHHS
YMHOKCHHUE BEPOATHOCTEH. BEPOATHOCTEH. PelleHre 3agay Ha  BBIYKMCIIEHHE
Kiaccuueckoe onpeznenenne BEpOSATHOCTH, BEPOSITHOCTEH COBBITHiL
14.7 CBOWCTBA BEPOSATHOCTEH, TeOpeMa O CyMMe 1 O3HakoMJIEeHME C MPEICTABIECHUEM YHCIOBBIX
BEpOSITHOCTEN. BrIuncieHne BEpOATHOCTEN. JAaHHBIX M HX  XapaKTepHCTHKaMH.  PerneHue
HpuKnaaHele 3a1a9H. NPaKTUYECKUX 3a]lady Ha 00pabOTKY YMCIIOBBIX JaHHBIX,
DJIEMEHTB MATEeMAaTUISCKOW CTATUCTHKH. BBIYMCIICHUE HX XaPaKTEPHCTUK
14.8 | IlpencraBieHue JaHHBIX (TaOIUIIBL, 1
Jarpammbl, rpaguku)
149 [IpencraBneHye YUCIOBBIX JaHHBIX. 1
ITpuknanHeie 3axaun
14.10 Konmponvnas paboma no meme 1

«Komﬁunamopuka, cmamucmuKka u meopus

32




eéepoamuocmeit)

CamocrosTenpHas pa60Ta CTYACHTA.

1.

2.

Coznanue npe3eHTalnuu Ha TeMy
«IToHsiTHE O HE3aBUCUMOCTH COOBITHII
ITogroroBka nokiaza 1o TeMe
«Tpeyronsuuk I[lackans»
CocraBieHue oT4era 1o 3apadoTHOMH
I1aTe COTPYIHUKOB TOPTOBOI
KOMITAaHUH B BHJIE rpaduKa.
CocraBiienue ot4yeTa B BUjie TpaduKkoB
10 KOJINYECTBY HAUMEHOBaHHUN
KOMIIBIOTEPOB YyU€OHOTO 3aBEACHHUS.
[ToaroroBka pedepara Ha TeMy
«Cpennue 3HaYCHUSI U UX IPUMEHEHHE
B CTaTHCTUKE)

Koncnekr no teme «I[Ipumenenue
CJIO’KHBIX TIPOLIEHTOB B SKOHOMHYECKHUX
pacueTrax»

10

Bcero

234

78

156

<8
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YYEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHMUE
Jluoaxkmuueckoe u memoouueckoe obecneuernue

JInpakTnueckoe odecnedeHue

MeTtoanueckoe odecrieueHue

1. Haromsimaele  mocoOust  (KOMIUIEKTBI
yueOHBIX TaOJIHII, IJIAKATHI).
«MHOTrOTpaHHUKNY, «ITpaBuibHBIE
MHOTOTPaHHUKW, «Tena  BpaimeHus,
«@opMyJIBI  TIJIOIIAJIEH TOBEPXHOCTEU U
00BEMOB r€OMETPUYECKHUX buryp,
«Tabnumna MIPOU3BOIHBIX», «Tabnumna
WHTETPAIIOBY, «Tabmura 3HAUECHUU
TPUTOHOMETPUYECKUX byHKIINNY,
«OcHOBHBIC TPUTOHOMETPUYECKHUE

dbopmyie», «Tabnuna creneneit», «Bemnkue
MaTEMATHKH

2. Mopenu: «Tena BpaITICHUS,
«MHororpannukn», «llmatoHOBBI  TENaY,

«ApXI/IMeI[OBI)I TCIJIa»

OcHOBHBIE:
1. Anrebpa ¥ Hayajga MaTEMaTUYECKOTO
aHaimuza: y4ue6. gua 10-11  kmaccoB
o61eoOpa3oBaTeNbHbIX yupexkaeHuii / A.H.
Konmoropo, @ A.M.  A6pamos, IO.IL
Nymuunein/ - M.: Ilpocsemienue, 2018.
2. bammvakoB M.M. MaremaTtuka: y4eOHHK
UL CTYA. yYpexaeHud cpeld. mpod.
oOpazoBanus. — M., 2019.
3. bammakoB M.M. Maremaruka. 3agaqHuK:
y4e0. mocooue It CTyN. YUPEKICHUN CpeI.
npo@. oopazoBanus. — M., 2017.
4. TloropemoB A.B. Teomerpus. 10-11
KJIACCHI: yueo. VIS o011eo0pa3oBar.
Opranuzarnuii: 6a30Bbii U npoduiI. ypoBHU /
A.B. TIloropemnoB. — 13-e wusn. — M.:
[Ipocsemenue, 2014.
5. Anrebpa ¥ Havala MaTeMaTHYeCKOTrO

aHaJin3a: yueO. JUISL 10—I11 KIL.
o0mieo0pa3oBar. YUPEKICHHH /ILA.
AmumoB, HO.M. Komarun wu jap.- M.:

[Ipocsemenne, 2016.
JOnONTHUTENbHBIE!

1. EpwmoBa A.Il, T'onobopoasko B.B.
CamMocTrosiTenbHblE U KOHTPOJIBHBIE PaOOTHI
no aiarebpe u Havasam aHaimuza ana 10-11
kiaccoB. — M.:Mnekca, 2013.

2.  Epmosa A.Il.,, T'omobGopoasko B.B.
CaMocTosiTeNbHBIE M KOHTPOJIbHBIE PabOThI
no reomerpun g 10 kmacca. — M.:Mnekca,
2013.

3.  Epmosa A.Il.,, T'omobGopoasko B.B.
CaMocTosiTebHbBIE M KOHTPOJIbHBIE PabOThI
no reomerpun g 11 kmacca. — M.:Mnekca,
2013.

4. Tyces B.A. Maremaruka: y4deOHO-
cpaBouyHoe nocooue. — M.:Actpenb, 2013.

5. M. Beiroackuii. CnpaBOYHHK 10
3JeMeHTapHOM MaTteMatuke. — M.,2013.
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Mamepuaﬂbuo—m exXHuuecKoe obecneueHue

HanMeHoBaHUSI 00BEKTOB H CPeICTB
KoaunvectBo Ipumevanus
MATEePHAJIbHO-TEXHHUYECKOro odecrneyeHnst
HoyTtOyk ¢ noakiodyenrem k cetu Matepuer 1 -
[TpoekTop 1 -
WMHTepakTUBHAS TOCKA 1 -

Hugopmayuonno-kommynukayuonHle cpeocmea

Bupeoguiabmel Hu¢posbie Pecypcbl UnTepHera
o0pa3oBaTeJIbHbIE
pecypcbl

1. www. school- 1. Exponenta.ru
collection.edu.ru (Equnas | http;//www.exponenta.ru Kommnanus
KOJUIEKIIUU ITU(PPOBBIX Softlint. O6pa3oBartesbHbIit
00pa30BaTEeIbHBIX MaTeMaTHYECKHU caiiT. MaTepuabl
pecypcoB). YueOHoe JUISL CTYICHTOB: 3a/1a4d C PEIICHUSIMH,
U3JIaHUC CIPaBOYHHK 110 MaTEeMaTHKE,
2. www. fcior. edu. ru | 3JIeKTpOHHBIC KOHCYJIbTAIUH.
(Uudopmarrionssie, 2. Math.ru. MaTtemaTuka u
TPCHUPOBOYHBIC U oOpaszoBanwue. http://www.math.ru
KOHTPOJIbHBIE 3. Allmath:ru — Bcs MmaTemaTHKa B
MaTepHabl). oxHom mecte http://www.allmath.ru

4. ['paduxu pyHKUMIA

http://graphfunk.narod.ru

5. Maremaruka on-line

crpaBoyYHas MHPOpMaLKs B TOMOUIb

cryaenty http://www.manhtm.hl.ru

6. MaTtemMaTHudecKkue OJIMMIHUAAbI U

OJIMMIIMAIHBIC 3a/1a4n

http://www.zaba.ru

7. T'eorebpa . I'papuyeckuit

KaJIbKYJIATOP
https://www.geogebra.org/graph

ing?lang=ru
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http://www.math.ru/
https://www.google.com/url?q=http://graphfunk.narod.ru/&sa=D&ust=1492448548308000&usg=AFQjCNEAa2_7GWksb10C4sySo9lkTYIBBA
https://www.google.com/url?q=http://www.manhtm.hl.ru/&sa=D&ust=1492448548325000&usg=AFQjCNGkIPVMHQT9j4TgZTZ8HeYZ7C4NWw
https://www.google.com/url?q=http://www.zaba.ru/&sa=D&ust=1492448548334000&usg=AFQjCNGzNemWmHRyNgNo2ayZ5sUEZtxY2Q
https://www.geogebra.org/graphing?lang=ru
https://www.geogebra.org/graphing?lang=ru

