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1. MACIIOPT PABOYEN IMPOT'PAMMBI YYEFHOM JJUCIUATIJIMHBI
MHNOACHUTEJBbHASA 3AIINCKA

[Iporpamma oOGmeoOpa3oBarenbHoil  yueOnoi mucuurumnel OY]J[.04 Maremaruka
npelHa3HayeHa JUIsi M3y4YeHHs MaTeMaTUKH B paMKax pealu3anud o0pa3oBaTeiabHON
porpaMMbl CpelHero oOImiero oOpa3oBaHMs B Npelesiax OCBOCHHUS IPOrpaMM IMOATOTOBKHU
cnenuanucToB cpenHero 3seHa (maiee - IIIICC3) Ha 6a3e ocHOBHOTO 00IIero oOpazoBaHUs
COLMAIBHO-?KOHOMHYECKOTO MPOQHUIIS.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpemnero odiiero oopa3oBaHus,
PEIbSABISEMBIX K CTPYKTYpE, COACPKAHUIO U pe3yjbTaTaM OCBOCHUS Y4€OHOM TUCIUIUIMHBI
Maremaruka, 1 B COOTBETCTBUU C PexoMeHIanusMH IO OpPraHU3alyUd TMOJIYYEHHS CPEIHEro
obmiero oOpa3oBaHusi B Tpelelnax OCBOEHHUS OO0pa3oBaTEIbHBIX IPOTPaMM  CpPEIHEro
npodeccuoHansHOr0 00pa3oBaHUs Ha 0a3e OCHOBHOrO OOIIero o00pa3oBaHUS C YYETOM
TpeOoBaHuil (enepanbHBIX TOCYIapCTBEHHBIX O0pa30BaTENbHBIX CTAHAAPTOB MU TMOTydaeMoun
npodeccuu WM CHEIHATBHOCTH CPEAHEr0 TPOdECCHOHATBHOTO0 00pa3oBaHUs (IUCHMO
JlemapraMeHTa TOCYJapCTBEHHON TMOJHUTHUKU B cdepe MOATrOTOBKM paboumx kaapo u IO
Muno6puayku Poccuu ot 17.03.2015 Ne 06-259).

Bxonut B 001ieo0pa3oBatenbHbIi UK Kak 6a3oBas o01ieo0pa3oBarenbHas IUCIUIUIMHA

OcBoenue coxaepxaHus ydeOHOM AuCHMIUIMHBL «MaTtemaTuka»  obOecreunBaeT
JOCTHKEHHUE CIEAYIOUINX pe3yJIbTaTOB:

JIMYHOCTHBIX:
c(hOpMUPOBAHHOCTH MPEJICTABIICHU O MaTEMaTUKE KaK YHHUBEPCAIBHOM SI3bIKE HAYKH, CPEICTBE
MOJICTTMPOBAHUS SBJICHHI U MPOIECCOB, UACSIX U METOJaX MAaTEMAaTHKHU;

MMOHMMAaHUE 3HAYUMOCTHU MaTeMaTUKU TUTSt Hay4YHO-TEXHUYECKOIO nporpecca,
c(OpPMUPOBAHHOCTh OTHOIICHUS K MaTEMaTHKE KaK K YacTH OOIIeYeTOBEYeCKON KYIbTYpPbI
4yepe3 3HAKOMCTBO C UCTOPUEN pa3BUTHUSI MATEMATUKH, IBOTIOLIMEN MaTEMaTUHYECKUX HJICH;
pa3BUTHE MAaTEeMAaTUYECKOTO MBIIIEHUS, TPOCTPAHCTBEHHOTO BOOOPAXKEHHUS, AITOPUTMUIECKON
KYJIBTYPBl, KPUTHYHOCTH MBIINICHUS Ha  YpPOBHE, HeoOXomuMoMm i Oymymiei
PO EeCCHOHAIBHON JAEATENBHOCTH, JUIS POAOIKEHHUST 00pa30BaHMS M CaMOOOpa30BaHU;
OBJIAJICHUEC MAaTEMAaTUICCKUMH 3HAHUSMHU H YMEHHSIMH, HEOOXOIMMBIMH B IIOBCEHEBHON KH3HHU,
JUIS OCBOGHHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX NUCIMIUIMH ¥ JUCIHUIUIANH TPO(ECCHOHATBEHOTO
UKIa, JUIs TONydeHus oOpa3oBaHuss B o0JacTax, He TpeOyomux yrayonéHHoU
MaTeMaTHYECKOM MOATOTOBKH;

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30oBaHHIO, B TOM YUCIIE caMOOOPa30BaHUIO, Ha MPOTSHKEHUU
BCEH JKM3HHU; CO3HATEIbHOE OTHOIICHHE K HEMPEepPhIBHOMY OOpa30BaHUIO KaK YCIOBHIO

yCHENTHON MPodeCCHOHATBHOM U 00IIIECTBEHHOM JeATEeTbHOCTH;



TOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSITENTLHOW TBOPUYECKOM M OTBETCTBEHHOMN JESITETLHOCTH;
TOTOBHOCTh K KOJUICKTUBHOHM paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B 00pa3oBaTeNbHOM,
OOIIIECTBEHHO  TIOJIE3HOM, Y4EOHO-HUCCIEAOBATEIbCKOM, TMPOGKTHOM W  JIPYyrux  BHJAAX
eI TEIILHOCTH;

OTHOIIICHHE K MPOPECCHOHAIBHONW JEATEIHPHOCTH KaK BO3MOXXHOCTH YYacTHS B PEUICHUHU

JINYHBIX, O6H.[CCTB€HHBIX, rocyaapCTBEHHBIX, O6H.[€HaI_II/IOHaJ'II)HBIX HpO6J’I€M;

MeTanpeIMeTHbIX:
YMEHUE CaMOCTOSITENIBHO ONPEACIIATh LENH AEATEIBHOCTH U COCTABIIATh IIJIAHBI IEATEIBHOCTH;
CaMOCTOATENIBHO  OCYILECTBIIATb, KOHTPOJIUPOBATH WM  KOPPEKTHPOBATH  JEATEIbHOCTD;
MCII0JIb30BaTh BCE BO3MOXKHBIE PECYPCHI Ul TOCTHIKEHUS IOCTABIEHHBIX LIEJIEH U pealu3aluu
TUTAaHOB JIESITEIILHOCTH; BEIOWPAThH YCHEIIHBIE CTPATETHH B PA3JIMYHBIX CUTYallUsX;
yMEHHUE MPOAYKTUBHO OOIATHCS U B3aMMOJIEHCTBOBATh B MPOLIECCE COBMECTHOM JESATEIbHOCTH,
YYUTBIBATh MO3UINH JPYTUX YYACTHUKOB JEATEIBHOCTH, 3)()EKTUBHO pa3penaTs KOH(PIUKTHI;
BJIaJICHHE HaBbIKAMU MI03HABATEIIbHOM, y4eOHO-UCCIIEI0BATENBCKON U IPOEKTHOM AesTEIbHOCTH,
HaBBIKAMHU pa3pelIeHusi MpoOJieM; CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIbHOMY HOUCKY
METO/IOB PEUICHUS IPAKTUYECKHX 3a/1a4, IPUMEHEHHUIO Pa3JIMYHbIX METO/I0B ITI03HAHMS;
FOTOBHOCTb U CHOCOOHOCTH K  CaMOCTOSITENIbBHOM  MH(QOpPMaIlMOHHO-TI03HABATEIbHOU
NeSITEIbHOCTH, BKJIIOYAsh YMEHHE OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX HH(OpMAIUH,
KPUTUYECKH OLIEHUBaTb U HHTEPIPETUPOBATh HH(DOPMAIUIO, IMOIYYaEMYyI0 U3 Pa3IUYHBIX
HUCTOYHUKOB;
BIIQJICHUE S3BIKOBBIMU CPEACTBAMHU: YMEHHUE SICHO, JIOTUMHO W TOYHO M3J1ararb CBOK TOUYKY
3pEHMs, HCIIOJIb30BATh a/ICKBAaTHBIE SI3bIKOBBIE CPEJICTBA;
BJIaJICHHE HABBIKAMU IO3HABATENLHOM pedieKCHM KaK OCO3HAHMS COBEpINAEMBIX JEHCTBUH U
MBICJIUTEIIBHBIX IPOLECCOB, UX PE3YJbTATOB U OCHOBAHUH, TPaHUIL] CBOETO 3HAHWS W HE3HAHUS,
HOBBIX [T03HABATENIBHBIX 33144 U CPEACTB Ul X JOCTHIKCHHS;
LEJIeYCTPEMIEHHOCTh B TOMCKAaX M MPHUHITUM DPELIEeHUH, COOOpa3UTENbHOCTh W HHTYUIUS,
Pa3BUTOCTh TPOCTPAHCTBEHHBIX MPEICTABICHUI; CIHOCOOHOCTh BOCIPUHUMATh KpacoTy U

TapMOHUIO MUPA,

HpeaAMETHBIX:
C(I)OpMI/IpOBaHHOCTB Hpe)lCTaBJ'IeHI/Iﬁ O MAaréMaTuKE KaK YaCTu MHpOBOﬁ KYJIbTYPBI U MCCTC
MaTeéMaTHKU B COBpeMeHHOﬁ OUBUIIN3alluH, croco0ax OIMCaHMS SABJICHUN p€ajJIbHOIO MHpa Ha

MAaTEMAaTHYCCKOM A3BIKE,



c()OPMUPOBAHHOCTh ~ MPEACTABICHUNH O MATEeMAaTUYCCKUX TMOHATHSIX KaK  BaKHEHIIHMX
MaTEMaTUYECKNX MOJEISX, MO3BOJISIOIIMX OMKUCHIBATh U U3y4aTh Pa3HbIE NMPOLECCH U SIBICHUS;
IMOHUMaHUE BO3MOKHOCTH aKCMOMATUYECKOTO MOCTPOEHUS MAaTEMATUUYECKUX TEOPUH;

BJIQJCHUE METOJaMHU JI0KAa3aTelIbCTB M AITOPUTMOB pPEIICHUS, YMEHHE HX IPUMEHSATH,
MPOBOJUTH JTOKA3aTEJIbHBIE PACCYXKIAEHHUS B XOJI€ PEILICHUS 3a/1a4;

BJIAQJCHUE CTaHIApPTHBIMU IPUEMAMM  PELICHUS PAUUMOHAIBHBIX UM  UPPALHUOHAJIBHBIX,
MOKA3aTEJIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUW W HEPABEHCTB, UX CHCTEM;
HCIIOJIb30BAHHUE TOTOBBIX KOMITBIOTEPHBIX IPOrpamMM, B TOM YHUCJE JJIsl HOUCKA IIYTH PELICHUS U
WJUTFOCTPALIMY PELICHUs] YPAaBHEHUIN U HEPABEHCTB;

c(OpPMUPOBAHHOCTH TMPEACTABICHUI 00 OCHOBHBIX MOHSATHUSX MAaTEMaTHYECKOrO aHAllM3a U HX
CBOICTBax, BIIaJIcHUE YMEHHEM XapaKTepu3oBaTh IMOBeACHUE (YHKIMM, HCHOIb30BaHUE
MOJTYYECHHBIX 3HAHUW [ ONMCAHUS U aHAJIN3a PEATIbHBIX 3aBUCUMOCTEM;

BJIQJICHUE OCHOBHBIMM MOHSATUSMH O IUIOCKOCTSAX UM MPOCTPAHCTBEHHBIX I'€OMETPUUYECKHX
durypax, uX OCHOBHBIX CBOMCTBAX, COPMUPOBAHHOCTh YMEHUS PACIIO3HABATH T€OMETPUICCKHE
burypel Ha uepTexax, MOJEIAX W B PEAIbHOM MHUPE; MPUMEHEHHE H3YYCHHBIX CBOWCTB
reoMerpuueckux Guryp u Qopmyn Ans pemieHus T€OMETPUUYECKUX 3a]ad C MPaKTHYECKUM
CoZIepKaHUEM;

c(OpMUPOBAHHOCTh NPEJCTABICHUNH O MpoIeccax M SBICHUSX, HUMEIOIIUX BEPOATHOCTHBII
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATbHOM MHpPE, OCHOBHBIX IOHATHAX
AJIEMEHTAPHOW TEOPUM BEPOATHOCTEH; YMEHUM HAXOJIWTh W OLEHUBATh BEPOSITHOCTH
HACTYIUICHHUSI COOBITHI B MPOCTEUIITUX MPAKTHUYECKUX CUTYAIUSIX U OCHOBHBIE XapaKTEPUCTUKHU
CIIyYalHbIX BEIUYUH;

BJIaJICHHE HABBIKAMU HUCMOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrPAMM MPU PEUICHUHN 3a7a4.

Jluunocmmuote pe3yrbmamasl peaiulauuu npocpammovl 60CRUMAHUA

CoOromaronuii HOpMBI IPABOMOPSIJIKA, CIEAYIOIIMHA HAeanaM IpakJaHCKOTo
obmiecTBa, oOecrieueHHst 0€30MacCHOCTH, MpaB U cBoOOJ TrpaxkaaH Poccuum.

JlosAnpHBIM K YCTAaHOBKAM M MPOSBIEHUSM MpeACTaBUTENEH CyOKYIbTYp,

AP3 OTJIMYAIOIIUNA UX OT TPYyNI C JAECTPYKTUBHBIM U JIEBUAHTHBIM IOBEJACHUEM.
JIEMOHCTpUPYIOIINK HENPUATHE W TNPEAYNPEKIAIOIMINA COLUAIBHO ONAcHOE
MIOBEICHUE OKPYKAIOIINX
[IposiBnsiromniA W IEMOHCTPHUPYIOIIMH  YBAXKEHHME K JIOJIM  TpyAa,

1P 4 OCO3HAIOIIUI IEHHOCTh COOCTBEHHOTO Tpyaa. CTpemsiuiics K popMUPOBAHUIO

B CETEeBOM cpeac JMYHOCTHO H HpO(l)CCCI/IOHaJIBHOFO KOHCTPYKTUBHOI'O

«upoBoOro crueaa»




Conep:xkanue

ba3oBblii ypoBeHb
Auredpa ¥ HaAYAJIA MATEMATHYECKOr0 AHAJIN3A
IloBTOpenue. Pemienue 3agad ¢ MCHOJB30BAaHUEM CBOWCTB YMCENI M CHUCTEM CUYHUCIICHMS,
JIEITMMOCTH, J10J€M M 4YacTel, MPOLIEHTOB, MOJYJIel unceln. Pemenue 3aaad ¢ UCIOIb30BaHUEM
CBOMCTB CTETNECHEW M KOPHEW, MHOTOWICHOB, NPEOOpa3OBaHWN MHOTOWIECHOB U JIPOOHO-
palMOHAIBHBIX BEIPAKEHUN. PellieHne 3a1a4 ¢ uCnoyIb30BaHUEM I'palyCHOM Mephbl yriia. Moayib
yHuclla U €ro cpoiicTBa. Pemenue 3amad Ha JIBHKEHHE M COBMECTHYIO PabOTy € HMOMOIIbIO
JUHENHBIX M KBAJpPATHBIX YPAaBHEHUN M MX CUCTEM. PemieHue 3aiad C MOMOIIBI) YUCIOBBIX
HEPAaBEHCTB M CHUCTEM HEPABEHCTB C OJHOM IEPEMEHHOM, C IPUMEHEHUEM H300paKeHUs
YHCIIOBBIX IPOMEKYTKOB. PemieHne 3amad ¢ WUCHOJIb30BAHUEM YHUCIIOBBIX (PYHKIHA U HUX

rpaduxoB. Hcmonb3oBaHue CBOMCTB U TpadUKOB JMHEHHBIX W KBAaAPATUYHBIX (DYHKIIHIA,

00paTHOW TPOMOPLUUOHATBHOCTH U (PYHKIIUH . I'paduueckoe penieHne ypaBHEHUH H
HEPaBEHCTB.

Tpuronomerpuyeckasi  OKPYXKHOCTb, paouannas mepa  y2ia. CHHYC, KOCHHYC,
TaHI€HC, KOMaH2eHc TIPOU3BOIBHOT0  yria. OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO U

CJICJICTBUS U3 HETO. 3HAYCHHS TpUTOHOMeTpruYeckuX GyHkmuit mist yriaos 0°, 30°, 45°, 60°, 90°,

180°, 270°. ( pan). Qopmynvl ClOdCEHUs MPULOHOMEMPUUECKUX GYHKyull, hopmynsl
npusedeHus, hopmyvl 0BOUHO20 apeyMeHmd.

Hyan ¢QyHKouu, mnpoMeKyTKH 3HAKONMOCTOSIHCTBA, MOHOTOHHOCTHL. HamGomnbmiee wu
HauMeHbllee 3HadeHwe GyHKuU. [lepumomuueckne ¢GyHKIMUA. UYETHOCTP W HEYETHOCTH

bynkuuit. Crnoorcnvle ynkyuu.

Tpuronomerpuyeckue pynxuun . Dynxyus . CsaoiicTBa U rpaduxu
TPUTOHOMETPUUYECKUX (DYHKIMHA. APKKOCHHYC, apKCHHYC, apKTaHT€HC 4YHcia. ApkKomauzewnc
yycaa.

IIpocreiimmue TPUTOHOMETPUYeCKHUe ypaBHeHus. Pemenue TPUTOHOMETPUUECKUX
ypaBHeHUI. OOpamHble mpuconomempuyeckue QyHkyuu, ux ceovicmea u zcpagpuxu. Pewenue
npocmeuuux mpueoHOMempu4ecKux HepaeeHcms.

CremneHsb ¢ 1eliCTBUTEJbHBIM NI0KA3aTeJIeM, CBOMCTBA CTEIICHH.

IIpocreiimme nmoka3arejibHble YpaBHeHMs1 W HepaBeHcTBa. [lokazatenpHas (yHKUMA U ee
CBOIicTBa U rpaduk.

Jlorapugm umciaa, cpoiictBa jgorapudma. Jlecatuunsiii norapudm. Yucno e. Hamypanvhoiii
noeapugm. TlpeobpazoBanue jJorapupMuUecKux BbIpaxkeHUH. Jlorapupmuyeckue ypaBHeHust

U HepaBeHcTBa. Jlorapudmuyeckas GyHKIMS U ee CBOWCTBA U Ipaduk.



CrenenHast ¢pyHkuuMsi U ee cBoiictBa M rpadux. HppamnuonanbHble ypaBHeHUs. Memoo
unmepeanos Ons peulenuss HepaserHcms. Illpeobpazosanus epaguxos Gyukyuil: cosue 800w
KOOPOUHAMHBIX OCell, paACmsAdCeHUe U cocamue, Ompadxcenue OMHOCUMENbHO KOOPOUHAMMHBIX
oceu. I paghuueckue memoowvl pewienus ypasweHuii u HepaseHcme. Pewenue ypasnenuii u
Hepagencms, Co0epAucaujux nepemMeHuHyro noo 3Haxom mooyns. Cucmemvl NOKA3AMENbHBIX,
Jnoeapupmuueckux U UPPAYUOHANbHLIX  YPAGHEHUI. Cucmemvl  nokazamenbHuIXx,
Joeapupmuveckux Hepasencms. Bzaumno obpammvie gynkyuu. I paguku 63aumHo obpammvix
Gynxyuil. Ypasuernus, cucmemvl ypasHeHutl ¢ napamempom.

IIpousBoanas ¢ynkuum B Touke. KacarenpHas k rpaduky ¢yHKuuu. ['eomerpuueckuii u
dusnueckuit  cmbicn  mpou3BOoAHON. [IpousBomHbie dneMeHTapHbIX  (QyHKUMN. [Ipasuna
ougpepenyuposanus. Bmopas — npouzsoonas, ee  ceomempuyecKuti U QusuvecKuil
cmoica. [lonsitue o HenpepblBHBIX GyHKIUAX. TOUkM 3KcTpemMyMma (MakCUMyMa M MUHUMYMA).
HccnenoBanue 31eMEHTApHBIX (DYHKIUH HA TOYKU IKCTpeMyMma, HauOoIbliiee M HAUMEHbIIEE
3HaYeHWE C TMOMOINBI0 TPOU3BOAHON. [locmpoenue epagukos @GYHKyuii ¢  NOMOWbIO
npouseoonsix. Ilpumenenue npousso0HolU Npu peueHuy 3a0ad.

IlepBoobpa3unasn. /lepsoobpasnvie  snemenmapnvlx  yHxkyuu. I[lowads  KpugosuHeuHou
mpaneyuu. @opmynra Heromona-Jleubnuya. Onpedenennsiii unmezpal. Beiuucienue niowaoet
NIOCKUX (hu2yp u 06vemos mesn 8paujetusi ¢ NOMOUWbIO UHMeSpad.

3.2 I'eomeTpus

IloBTOpenue. Pemienne 3agady ¢ NpUMEHEHHEM CBOWCTB (UIyp Ha IUIOCKOCTH. 3ajadyd Ha
JI0OKa3aTelIbcTBO M IOCTPOCHHE KOHTpIpuMepoB. Mcmonp3oBaHue B 3agadyax MPOCTEHIIHMX
JOTHYECKUX mpaBui. Pemenwe 3agad Cc  UCHOJB30BAHHEM TEOPEM O TPEYTrOJIbHHUKAX,
COOTHONIECHUH B MPSMOYTOJIBHBIX TPEYTOJIbHUKAX, (PAKTOB, CBA3AHHBIX C YETHIPEXYTOJIbHUKAMH.
Pemenne 3amau ¢ ucnonp3oBaHueM (PAKTOB, CBA3aHHBIX C OKPYKHOCTSAMHU. PemieHue 3amad Ha
U3MEpPEHUs] Ha IJIOCKOCTH, BBIUMCICHHME IJIMH M IUlolianed. Pewenue 3adau ¢ nOMOWbIO
8EKMOPO8 U KOOPOUHAM.

Harasanas crepeomerpusi. @urypsl U ux nzodpaxkenus (ky0, nmupamua, nmpusma). OcHosHbie
nousmus cmepeomempuu u ux ceoticmsea. CeueHus kyda u TeTpadjipa.

Touka, mpsiMasi ¥ MJIOCKOCTh B MPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUU U CIEACTBHUS U3 HHX.
B3aumHoe pacnonioskeHne nNpsMbIX U M1ockocTell B mpoctpaHcTse. [lapajienbHOCTh NPSAIMBIX
U IUIOCKOCTell B mpocTpaHcTBe. M300pajkeHne MpocTeWIINX MPOCTPAaHCTBEHHBIX (Uryp Ha
iockocT. PaccrostHus Mexay urypamu B MpOCTPAHCTBE.

Yrael B npocrpancTse. IlepneHanKyJIsIpHOCTD NPAMBIX M IJIOCKOCTEH.

[Tpoeknust Gurypsl Ha TWIOCKOCTh. [IpH3HAKK MEPHEHANKYISIPHOCTH MPSAMBIX U IJIOCKOCTEH B

npoctpaHcTBe. Teopema 0 Tpex MepreHIUKYIApax.



Muororpannuku. [lapamnenenunen. CBolicTBa MPAMOYTOJIBHOTO Mapajuienenunena. Teopema
[Tugaropa B mpoctpanctse. Ilpusma u nupamupa. [lpaBunbHas mupamMuaa M NpaBUIIbHAS
npusma. llpsamas nupamuga. DJIEMEHTHl MPU3MBlI U NHUPAMHbL. BBIYHCIEHHE 3JIEMEHTOB
MIPOCTPAHCTBEHHBIX GUTYp (pedpa, TuaroHaiu, yribl).

Tesa BpameHnusi: IUIMHAP, KOHYC, chepa U map. OCHOBHBIE CBOICTBA MPSAMOIO KPYroBOTO
IWIMHApPA,  OpsIMOTO  KPyroBoro  KoHyca.  M3o0pakeHue  Ten — BpalleHHs  Ha
IUIOCKOCTH. [Ipedcmasnenue 06 yceueHHOM KOHyce, ceueHuss KOHYca (napanieibHoe 0CHOBAHUIO
u npoxoosujee uepe3 GepuluHy), CedeHus YUIUHOpa (napaiieivHo u NepneHOUKYISAPHO OCU),
ceuenus wapa. Pazeepmka yununopa u xomyca. I[Ipocmetiwiue komounayuu MHO202PAHHUKOB U
mejl 8pawyeHusi Mexucoy coooll.

ILnomaas MOBEPXHOCTH IIPAaBUIBHOM NMUPAaMUIBI U NPsAMOM npusMsbl. [lmomans mosepxHoctu
MPSIMOTO KPYrOBOT'O LUJIMHAPA, IPSMOTO KPyrOBOI'O KOHYCA U 111apa.

INonsTue 06 06beme. OO6BEM TUPaMUIBI U KOHYCA, MPU3MBbI U uiauHApa. O0beM mapa.
Ilooobnvie mena 6 npocmparncmee. COOTHOILIEHUS MEXIYy IUIOLIAJSMH IOBEPXHOCTEH U
00beMaMu TIOAOOHBIX Tell.

BekTopsl 1 KOOpAMHATHI B NpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHUE BEKTOpaA HA YUCIIO,
yros Mexay Bektopamu. KomnmuHeapHble U KOMIUIaHApHBIE BEKTOPBL. CKanapHoe npoussedenie
sekmopos. Teopema o paznodxcenuu 6eKmopa no mpem HeKOMnianapHovim eekmopam. Cransaproe
npouszeedeHue 6eKmopos 6 koopounamax. llpumenenue 6exkmopos npu pewieHuu 3a0a4 Ha
Haxoodicoenue paccmosHull, OauH, niowaoel u ob6vemos. [[gudcenus 6 npocmpaHcmee:
NapanienbHulll. NePeHoc, YeHMpPAalbHas CUMMEMPUsl, CUMMEmMpUs OMHOCUMENbHO NIOCKOCMU,
nosopom. Ceovicmea osuxcenuu. Ilpumenenue OgudiceHutl npu peweHuu 3aday. Ypasnenue
niockocmu 8 npocmpancmee. Ypaenenue cepol 6 npocmpancmee. Qopmyna O bl4UCTEHUS
PACCMOSHUSL MeNCOY MOUKAMU 8 NPOCMPAHCIEe.

BeposiTHOCTB U cTaTHCTHKA. PaboTa ¢ JaHHBIMHU

IloBTOpenue. Pemenne 3agau Ha TabiuyHOEe M rpauueckoe MpEeACTaBICHUE JIaHHBIX.
Hcnonp30BaHne CBOWCTB M XapaKTEPUCTHK YHUCIOBBIX HAOOPOB: CPEIHUX, HAaUOOJBIIErO M
HAUMEHBIIIETO 3HAUCHUS, pa3Maxa, OUCHePCUl.

Perenne 3a1au Ha onpeaeneHue YacTOThl U BEPOSITHOCTH COOBITUIN. BhIuncienue BeposTHOCTEN
B OIBITaX C PaBHOBO3MO>KHBIMHU 3JIEMEHTApHBIMU HCXOJaMU. PelieHue 3amay ¢ mpuMeHEHUEM
KOMOMHaTOpuku. PemeHne 3amad Ha BBIUMCICHHE BEPOSATHOCTEW HE3aBUCHUMBIX COOBITHH,
npuMeHeHne (GopMyNbl CIOXKEHHUS BEpOATHOCTEH. PeleHne 3agad ¢ MpUMEHEHHEM Uarpamm
DOiinepa, aepeBa BeposTHocTel, hopMyisl beprym.

VYcnoBHas BeposaTHOCTb. [IpaBriio ymMHOXkeHUs BeposiTHOCTEN. DopMysia MOJHON BEPOSITHOCTH.



JuckpeTHble ciiydaliHble BEJIMYMHBI W pacnpeaencHusa. HezaBucumbie ciydailHble BEIUYUHBI.
Pacnipenenenue cyMMbl U POU3BEICHUS HE3aBUCUMBIX CIIyYalHbBIX BEJIMYHH.

MaremaTruecKkoe OKUIaHUE U JUCTIEPCHS CIIyYalHOW BEIUYMHBI. MaTeMaTH4eCcKoe 0KUIaHUE U
JUCIIEpCUsl CyMMBI CIIy4aillHbIX BeIWYMH. ['eomeTpuueckoe pacmpenesieHue. buHomuaibHOE
pacupeneneHre U ero CBOMCTBA.

HenpepeiBHble citydaiiHble BeJMUYMHBL. [IOHATHE O IUIOTHOCTH BEpPOSATHOCTH. PaBHOMeEpHOE
pacupeneneHue.

[Toka3zaTenbHOE pacupeneneHue, ero napameTpsl.

ITonsiTue 0 HOpManeHOM pacnpeneneHud. [lapameTpsl HopmanbHOro pacnpeaenenus. 1lpumepst
CIy4yalHBIX BEJIMYMH, MOJYMHEHHBIX HOPMAJIBHOMY 3aKOHY (IIOTPEUIHOCTh M3MEPEHUU, POCT
YeJI0BEKA).

HepasenctBo YebOnimeBa. Teopema bepuymnu. 3akoH Oonbiiux uuncen. BeiOopouHblii MeTOn
u3MepeHus BeposiTHocTel. Posb 3akoHa O0NbIINX YKCen B HAyKe, TPUPOJIie U OOIIECTBE.
KoBapuanwmst 1Byx ciy4aiiabix BenuuuH. [lorsitre o koaddunmente koppensimu. COBMECTHBIE

HaOJIOICHUS IBYX CIIydallHBIX BeJTHMUMH. BeI00pOoUHBI K03 PUIIMEHT KOPPETSAIIHIH.

2. CTPYKTYPA ¥ COJAEP)KAHUE YUYEBHOW JUCIIUILINHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOI padoThl

Bup yuyeoHoii pa6oTnl O06beM yacoB

MakcumajibHasi HArpy3Ka 351
3aHATHA ayIUMTOPHbIE 26

B TOM YHCIIE:

MPAKTUYECKHUE 3aHSITUS 10
BueaynuTopuas CaMOCTOSITEIbHASI padora 325
odyuawuerocst (Bcero)

HToroBasi(mpoMexxyTouyHast) arTecTanus B popme 9K3aMeHa




2.2. TemaTudeckuii nJjiaH u coaep:kanue ydyeoHoi qucuumanubl 0.10 MatemaTtuka

HanmeHnoBaHue pa3jie/ioB U TeM Conepxanue y4eOHOro MaTepuasia, NpaKTHYECKAas U CAMOCTOATEIbHAS KoanuectBo | YpoBeHn
padoTa 00y4amuxcs 4acoB 0CBOEHMS
1 2 3 4
Pa3nen 1. Anreopa
Tema 1.1. IloBTOpenne Conep:kanue y4eOHOT0 MaTepuaJia: - 2
[IpaBuna neiicTBuii ¢ ApoOsiMu. BeinmonHeHne apuMEeTHUECKUX IeHCTBHH C
yuciaamu. Perienne TMHEWHBIX, KBaIPATHBIX, IPOOHO-pAIMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB. POPMyIIbI KOPHEN KBAJPAaTHOTO YPABHEHMS,
CYIIHOCTh METO/1a UHTEPBAJIOB.
IIpakTH4eckne 3aHATHA: 1
[13Nel Pemienue HepaBEeHCTB.
CamocTtosiTeibHas padoTa 00y4arOImMXCs: 10
Meron untepBanos. Pemenue 3anay.
Tema 1.2. JleiicrBuTtenbnbie uncia | Cogep:xxkanue yueOHOro MaTepuaJia: 1 2

Onucanne MHOXKeCTBA JEHCTBUTENBHBIX uncen. HaxoxkaeHne qecsTHUHbIX
npUOJIMKEHNH UppaLMOHANBHBIX Yncesl. CpaBHEHUE U YIOPSAI0YMBAHNE
JIEHCTBUTEINBHBIX yncel. Mcnonb30BaHne B MMCbMEHHONW MaTeMaTUYECKOU
peun 00603HaueHUs U rpaduueckrne n300paxeHMs YUCIOBBIX MHOYKECTB,
TEOPETHUKO-MHOKECTBEHHYIO CUMBOJIMKY. DOpMylInpoBaHuE ONpeIeaeHus
0ecKOHEeuHO yOBIBaroIIei reOMeTpUdecKoil mporpeccuu. Beruncnenue
CYMMBI 0€CKOHEYHO yOBIBaIOIIEH reOMETPHUECKOM MPOrPEeCcCHH.

dopmyaupoBaHue ornpeaeaeHus apuMeTndeckoro KopHs, CBOMCTBa KOpHEN
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N crenenu. MccnenoBanue CBOKMCTBA KOPHS N CTENEHU, IPOBEICHUE
YUCJIOBBIX 3KCIIEPUMEHTOB € UCIOJb30BAHUEM KAJIBKYJISATOPA, KOMIIBIOTEPA.
Brrunciienre TOYHBIX ¥ NPHOJMKEHHBIX 3HAUCHUH KOpHEH, IPU
HEO0OXOAMMOCTH HCTIOIB3YS, KAbKYJISATOP, KOMITBIOTEPHBIE POTPAMMBI.
DopmyJIMpOBaHUE ONPEAECIEHUS CTENEHN C PALMOHAIBHBIM MIOKA3aTEIEM,
JICUCTBUTEIIbHBIM MOKa3aTeneM. [I[puMeHeHe CBOMCTBA CTENEHU JJIS

peoOpa3oBaHus BEIPAKEHUI U BHIYUCIICHHIA.

CamocrosiTe/ibHas padoTa 00y4YalOIIUXCH:
Pemenue 3a1a4 o Teme «becKOHEYHO yOBIBArOIIAsi FE€OMETPHYCCKast

MIPOTPECCUS»

10

Tema 1.3. Crenennas pyHkuus

Coaep:xanue yueOHOro MaTepuaJia:

Brruncrienue 3Ha4eHUs CTETIEHHBIX (DYHKIIMIA, 331aHHBIX (popMyiamu;
COCTaBJICHUE TAOJIUIIBI 3HAUECHUH cTeneHHbIX QyHKuui. [TocTtpoenue mo
TOYKaM IrpaduKoB cTeneHHbIX (yHKIMNA. OnrcaHue CBOWCTBA CTENEHHOM
(GyHKLMU Ha OCHOBaHMU ee rpauuecKoro mnpejacTasieHus. MoaenupoBaHue
peaJIbHBIX 3aBUCUMOCTEH C MOMOIIBI0 (HOPMYIT U IpaKOB CTENEHHBIX
¢yukuuil. UaTepnperupoBanue rpagkoB peaibHbIX 3aBUCUMOCTEN.
Hcnonp30BaHne KOMIBIOTEPHBIX IPOIPaMM Il UCCIIE0BaHUS MOJIO0KEHUS
Ha KOOPJMHATHON IJIOCKOCTH I'pa)MKOB CTENEHHBIX (YHKIUN B
3aBUCUMOCTH OT 3HAYCHHUI KOI(PPUIIMEHTOB, BXOIAIUX B (HOPMYITY.
Pacno3naBanue Bu10B cTeneHHbIX PyHKUUN. [locTpoenue Oonee CloxKHBIX
rpauKOB Ha OCHOBE I'pahMKOB CTENEHHBIX (DYHKIUN; OMMCAaHUE X

CBOﬁCTB._HpHMeHCHHC IMOHATHUA PABHOCUJIIBHOCTH JJIA PCIICHUSA ypaBHCHI/Iﬁ
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Y HEpaBeHCTB. PelieHue uppanroHalIbHBIX YPAaBHEHUN U UPPALMOHAIBHBIX
HepaBeHCTB. [IpuMeHeHne MeToa UHTEPBAJIOB UL PEILEHUs
UppalMoOHAIbHBIX HEpaBeHCTB. Vcnonp3oBaHue GyHKIMOHAIBHO-
rpadu4ecKux MpeICTaBIeHUN Ui PELIeHNs U UCCIIEI0BaHUS
UPPALMOHAIIBHBIX YPAaBHEHUM, HEPABEHCTB, CUCTEM YPAaBHEHUU U

HEPaBEHCTB.

CamocrosiTespHasi padora o0yuyawimxcsi: Peiienue 3amay.
-UppannonanbHble ypaBHEHUs

-MppannonanbHble HEPaBEHCTBA

10

Tema 1.4. Iloka3zateabHasi QyHKIMSA

Coaep:xxanue yueOHOro MaTepHaJia:

Beruucnenue 3HaueHui Moka3aTesbHBIX (QYHKIUH, 3aJaHHBIX (POpMYIaMU;
COCTaBJIEHUE TAOJIUIIBI 3HAUCHUH MMOKa3aTenbHbIX (yHKIMA. [locTpoeHne mo
TOYKaM rpauKoOB TOKa3aTeNbHBIX (GyHKINH. OnrcaHne CBOWCTB
noKa3aTeabHON (PYHKIIMH Ha OCHOBAHUH €€ IpapruecKoro MpeCTaBIeHHUS.
MozenupoBaHue peanbHbIX 3aBUCUMOCTEN ¢ IOMOIIBIO (GOpMyIT U
rpaduxoB. UHTEepnpeTnpoBaHue rpagukoB peaibHbIX 3aBUCUMOCTEN.
Hcnonp30BaHr€e KOMIBIOTEPHBIX IPOTPAMM I UCCIIEIOBAHUS TOJI0KEHUS
Ha KOOPJMHATHON IIOCKOCTH I'pa)MKOB IMOKA3aTENbHBIX (QYHKIUI B
3aBHCUMOCTH OT 3HaUCHUH KO3 PUINEHTOB, BXOIAIINX B GOpPMYITyY.
Pacno3naBanue Bu10B noka3atenbHbiX GyHkuuid. I[loctpoenue Gonee
CJIOKHBIX TpaKOB Ha OCHOBE Ipa)UKOB MOKA3aTEIbHBIX (PYHKIIMIA;

OIMCaHHE UX CBOMCTRBA.

CamocTtosiTeibHasA padoTa 00y4arOIMXCs:

10
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-Penienue nokasarenbHbIX YPAaBHEHUN.

-Penienune nokas3aTeabHBIX HCPAaBCHCTB.

Tema 1.5. Jlorapupmuyeckasn

dyHkuusn

Conep:kaHue y4eOHOT0 MaTepuaJia:

Omnpenenenue norapudma, cBoiicTBa norapudma. Beraucnenue 3Ha4eHUN
norapumMuuecKux QYHKIHMHI, 3aJaHHBIX (OPMYyTaMU; COCTABICHUE TAOJIUIIBI
3Ha4yeHu# norapupmuueckux Gynxuuii. [locrpoenue no Toukam rpadukon
norapupmuueckux Gpynkiuii. CBolicTBa JorapuMudeckoi PyHKITUN Ha
OCHOBaHHU €€ IrpauuecKoro npeacTaBieHus. Pemenue morapupmMuaeckux
ypaBHEHUI U HEpAaBEHCTB. MojiennpoBaHye peajlbHbIX 3aBUCUMOCTEH €
nomo1ikko ¢popmyn u rpapukos. HTepnpeTrpoBaHue rpaguKoB peasbHbIX
3aBucuUMocTel. Mcrnonb30BaHne KOMIBIOTEPHBIX IPOrpamMM JUIs
UCCIICIOBAaHMS MTOJIOKEHHS HA KOOPIMHATHON TUIOCKOCTH Ipa)uKoB
JorapupmMuUecKuX HYHKIHA B 3aBUCKMOCTH OT 3HaYeHUH K03 (HUIIMEHTOB,
BXoJAUIMX B hopmyiy. Buasl norapupmuyeckux ¢pyukuuii. [loctpoenue
6osee cloKHbIE TpaUKOB HA OCHOBE TPa(UKOB JOrapuPpMUUECKIX
byHKUUH; UX cBOMCTBa. Perienue norapupMuieckux ypaBHEHUH U CUCTEM
ypaBHeHUM. Pemienue norapupmudeckux HepaBeHCTB. [IpumeHeHne Merona

MHTEPBAJIOB JIJISl PELIEHUS IOTapU(PMUUECKUX HEPABEHCTB.

IIpakTHyeckue 3aHATHA:
[13Ne 2 «Jlorapupmudeckas GyHKIUS». BeranciaeHue morapugmMoB.
[TpeobpazoBanue norapupmMudeckux BoipakeHui. Pemenue

Jorapu(pMHUECKUX YPaBHEHUN U HEPABEHCTB

CamocrosTenbHas paboTa 00y4aronuXcs:

10
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JlecATUYHBIN U HATYpaJIbHBINA JTOrapru(Mbl B CMEXHBIX POPEcCusix.
Pemenune norapupMudeckux ypaBHEHHIA.

Pemenue norapudmuueckux HepaBeHCTB.

Pa3nes 2. OcHOBBI cTepeoMeTpHHU

Tema 2.1. I[lapanneabHocTH

NPSIMBIX U IJIOCKOCTEN

Conep:xxanue yueOHOIro MaTepuaJia:

OCHOBHBIE aKCHOMBI CTECPCOMECTPHHU. CJ'Ie,Z[CTBI/IH U3 aKCHUOM. 33,[[3‘11/1 Ha

MMPUMCHCHHUC aKCHUOM H CJ'ICI[CTBI/II\/'I U3 aKCUOM. OHpe,Z[CJ'ICHI/IH ImapajyiICJIIbHbIX

IPSAMBIX, CKPEIIUBAIOIIMNXCS MPAMBIX., IPSIMOM NapAJIIEIbHON INIOCKOCTH.
TeopeMsl, BeIpaKaroIKue UX IPU3HAKU U CBOWCTBA. B3anMHOe nosoxenue

IPSIMBIX B peabHBIX (popMax (Ha OKPYKAIOMIMX MpeaMeTax,

CTCPCOMETPHUICCKHUX MOJCIIAX U T.,I[.) Onpez[eneHI/Ie yriia MEKAYy MPsIMBIMH.

OnpezneneHue yrioB ¢ COOTBETCTBEHHO MapauIEIbHBIMU CTOPOHAMH.
Teopemsbl, BbIpakarolllle UX CBOMCTBA. 3a7aun Ha IOCTPOEHUE,
JI0Ka3aTeNbCTBO U BeluncieHne. OnpeeneHus napauleabHbIX INIOCKOCTEN.
Teopemsl, BeIpakarolliue UX NPU3HAKU U cBOMcTBa. OnpeneneHne u
n300pakeHue TeTpadipa, napajienenunena. TeopeMsl o cBoicTBax
napajenenunena. 3aja4y Ha IOCTPOESHUE CEYEHUN TeTpaspa U

napajjejaenuiicaa. MO)ICJ'II/IPOBB.HI/IC YCHOBI/Iﬁ 3ala4yu C IIOMOIIBIO YEPTCIKa

HJIM pUCYHKA, MPOBCACHUC NOIIOJHUTCIBHBIX HOCTpOCHI/Iﬁ B XOZI€ pCUICHU:.

Brinenenue Ha yepTexe KOH(PUTypauu, HEOOXOIMMBIX JJIs TPOBEICHUS
000CHOBAaHUH JIOTHUECKUX I11aroB pemieHus. MaTeprnpeTanus noixy4eHHOro
pe3ynbTaTa ¥ COIIOCTaBJIEHUE €0 C yCIOBUEM 3a1auu. Mcronbs3oBanue

TOTOBBIX KOMITBIOTCPHBIX TPOTpAMMBI I TIOMCKA ITYTU PCHICHUSA U
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HWJUTIOCTpAali pCICHUS TCOMCTPUUCCKUX 3aiayq

IIpakTnyeckne 3aHATHSA:

[13Ne3 « [TapaniaenbHOCTh MPSMBIX M IUTIOCKOCTEN» M300paxkenne
B3aUMHOT'0 PACIIOJIOKEHUS IPSMBIX U IUIOCKOCTel. [Ipumenenue
AKCMOMATHKH MPH PEIICHUH 33a]a4 Ha J0Ka3aTeabCcTBO. M300pakeHue el Ha

IIJIOCKOCTH.

CamocrosiTesibHAsi padoTa 00yYaAOIIMXCS:
-Terpasap u napamwenenunen B apxurekrype CII0 (mpe3enTtarius)

-IToctpoenue ceuennii. Pemenne 3anau.

10

Tema 2.2. IlepneHINKYJIAPHOCTH

NPSIMBIX U IJIOCKOCTE

Coaep:xanue yueOHOro MaTepuaJia:

Onpenenenne nepneHIuKyJIpHBIX OpsAMbIX. Onpenenenue
MEPHIEHANKYJISIPHOCTH NIPSMOW U TUIOCKOCTH. TeopeMbl, BbIpaKarouue ux
IpU3HAKU U cBoiicTBa. OnpesiesieHns pacCTOSIHUS OT TOUKH J10 INIOCKOCTH,
MEXy MapaJIeNbHBIMU TNIOCKOCTSIMH, MEXY CKPEIUBAIOIUMUCS
IPSIMBIMU, MEKY MIPSIMOU U NIapaJUIEIbHON €l TNIOCKOCThI0. Teopema o
Tpex neprneHauKkyspax. OnpeneneHue yria Mexay NpsMOi U MIIOCKOCTBIO.
3aauy Ha NOCTPOEHHUE, 10KA3aTeNbCTBO U BhlunciaeHue. OmnpenenaeHue yria
MEXY IIIOCKOCTAMU. OnpeneneHne NepneHIuKyJIIpHbIX IIOCKOCTEN.
Teopemsl, BeIpakarolue UX NPU3HAKU U CBOMcTBa. Onpenenenne
IIPSIMOYTOJIBHOTO Mapasuiesienumena. TeopemMsl 0 CBOMCTBAX
napasuiesnenurena. 3agayv Ha BHIYMCICHHUE JIMHENHBIX BEJTUYHUH.
HHTeprpeTipoBaHUe MOITYYEHHOIO PE3Yy/IbTaTa U CONIOCTABIEHUE €TO C

YCJIOBUCM 3ala4vu. Hcnonbp30BaHue rOTOBBIX KOMIIBIOTCPHBIX IPOTpaAMMBI
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JUIS TIOMCKA ITyTH PELICHUS U WUTIOCTPALMK PELICHUS T€OMETPUYECKUX

3aaad.

CamocrosiTesbHAasi padoTa 00yYaOIIMXCS:
-IlepnieHIUKyIIPHOCTD IPSIMON U INTOCKOCTH. Perienue 3agad.

-Teopema o TpEX mepreHIUKYIISIPaX.

10

Pasznea 3. Tpuronomerpust

Tema 3.1 Tpuronomerpudeckue

(bopMyiibl

Conep:kanue y4eOHOT0 MaTepuaJia:

Onpenenenye U WITIOCTPUPOBAHKUE MTOHATHS CUHYCA, KOCUHYCA, TAHT€HCA U
KOTaHI'€HCa Ha €IMHUYHOM OKPYKHOCTH. MimrocTpupoBanue Ha € IMHUYHON
OKPYKHOCTH 3HaKOB TPUIOHOMETpUUYECKUX (yHKUUH. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. BbIunciieHne 3HaueHUs
TPUTOHOMETPHUYECKON (DYHKIIMH YTJIa 110 OAHOHN U3 €ro 3aJaHHBIX
TPUTOHOMETPHUYECKUX (PyHKIUH. DopMyIsl criokeHHs. POpMYIIbI
npuseeHus. PopMyIbl CyMMBI U Pa3HOCTU CUHYCOB, KOCUHYCOB.
[TpuMeHeHHEe TpUTOHOMETpUYECKUX (GopMy JUIs Mpeodbpa3zoBaHUs

TPUTOHOMETPUYECKUX BBIPAKECHUM.

CamocrosiTesibHas padoTa o0yuarwuuxcsi: Pemenne 3agad.

-IToBOpOT TOUKHM BOKPYT Havyalla KOOpAWHAT, paJuaHHas U TpaaycHas Mepa
yria.

-OnpeneneHue TPUrOHOMETPUUECKUX (QYHKIUH yria.

-DopmyIbl IpUBEACHUS.

10
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Tema 3.2. Tpuronomerpuieckue Copneprxanue y4eOHOIro MaTepuaJa:

YPABHEHHS M HEPABEHCTBA [TpocTeimnx TpUrOHOMETPUYECKHE YpaBHEHUS. Pelienre npocrenmmx
TPUTOHOMETPUUYECKUX YPABHEHUH M IPOCTEHIINX HepaBeHCTB. [IpuMeneHue
TPUTOHOMETPUUYECKUX (GOPMYIT ISl PELICHUS] TPUTOHOMETPUYECKUX
ypaBHeHHﬁ. Hcnonp3oBanue PA3JIMIHBIX MCTOAOB IJId PCUICHUA
TPUTOHOMETPHUUYECKUX ypaBHEHUH. lcnonbp3oBaHne QyHKIMOHAIBHO-
rpadu4ecKux MpeiCcTaBIeHUH Ul peLeHNs U UCCIIE0BaHUS
TPUTOHOMETPUUYECKUX YpaBHEHUH, CUCTEM ypaBHEHUH. Mcnonb3oBaHue
TOTOBBIX KOMIIBIOTCPHBIX ITPOTpaMM AJId IOUCKA ITYTH PCIICHUA U

WJUTFOCTPALMY PELIEHUs] YPAaBHEHUN U HEPABEHCTB

CamocrosiTesibHast padoTa 00yYaOIIUXCSH:
-Pemenne npocTedmx TPUroHOMETPUYECKUX YPAaBHEHHUM Yepe3 Kpyr
(mpe3eHTanus)

-Tpuronomerpuyeckrue ypaBHEHUS

Tema 3.3. Tpuronomerpuieckue Copepxanue y4eOHOro MaTepuaJa:

byHkuun Borunicnenue 3Haue€HUN TPUTOHOMETPUYECKUX (PYHKIUH, 3aaHHBIX
dbopMynaMu; cocTaBIeHUE TaOINIIbl 3HAYEHUIH TPUTOHOMETPUUYECKUX
¢ynkuuit. [Toctpoenue mo Toukam rpauKoB TPUTOHOMETPUIECKUX
¢ynkuuit. CBolcTBa TPUTOHOMETPUUECKUX (DYHKIIMIA HA OCHOBAaHUH UX
rpaduueckoro npeacrasieHus. MoaenupoBaHue pealbHbIX 3aBUCUMOCTEH ¢
nomouibio popMyn u rpapukoB. IHTepnpeTnpoBanue rpa@uKoB peanbHbIX
3aBucuMocTell. Mcrnonb3oBaHue KOMIIBIOTEPHBIX POTPamMM JUIst

HCCICAO0BAaHU IMOJIOXKCHHUA Ha KOOpHHHaTHOﬁ IIJIOCKOCTH Fpa(l)I/II(OB




TPUTOHOMETPUUYECKUX (PYHKUUH B 3aBUCUMOCTHU OT 3HAUEHUI

K03 puLIMEeHTOB, BXOAAIMX B popmyiy. PacnosnaBanue BuaoB
TpuroHomerpudeckux ¢pynkuuii. [locrpoenne Gosee CI0KHBIX rpaduKOB Ha
OCHOBE Ipa)MKOB TPUTOHOMETPUIECKUX (DYHKIIHIA; ONUCHIBAHUE UX

CBOMWCTB.

CamocrosiTesbHasi padora o0yuyarwimmxcs Pemienue 3aaad.

["apmonnueckue KonebaHus, cuHycoua (pe3eHTaIHs)
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Pa3gen 5. Hauajia MaTeMaTH4e€CKOI0

aHaJ/In3a

Tema 5.1. ®ynkuum, ux cBoiicTBa U

rpa¢uku (MOBTOpeHHE)

Copepxxanue y4eOHOIro MaTepuaJa:

Oyukiun . O65acTh onpene’aeH sl © MHOXKECTBO 3HaueHui. ['paduk
¢bynkun. CoiicTBa QyHKINN: MOHOTOHHOCTbD, YETHOCTh, HEYETHOCTD,
OTPAaHUYEHHOCTb, IEPUOANYHOCTD. [IpoMexXyTKH BOo3pacTaHus U yObIBaHUS,
HanOoJiblllee ¥ HauMeHbIee 3HaueHus. OyHKIIMOHATbHBIC 3aBUCUMOCTH B
1peanpHbIX TpoIeccax U siBiIeHUsX. [IpeobpazoBanue rpagikoB C MOMOIIBIO

JBHUXXCHUA.

CamocrosiTesibHas padoTa o0yuawmuxcst Pemenue 3amay.
@OyHKIMH, UX CBOMCTBA U rpaduku (MoBTOpeHue). YreHue cBONCTB
¢ynkuuu no rpaduky. Haxoxnenune OO®. [Toctpoenue pyHkmu oOpaTHOM

naHHoM. OTpaboTKa OCHOBHBIX MPUEMOB IpeoOpa3oBaHus rpadruKoB.

10
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Tema 5.2. IlpousBognas u eé

FCOMeTpH‘leCKI/Iﬁ CMBICJI

Conep:xanue yueOHOIro MaTepHaJia:

Omnpenenenne nmpousBoaHoN GpyHKuU. Mcnonp3oBaHUE OnpeIeIeHUs
MIPOM3BOTHOM ISl HAXOXKIACHUS TPOU3BOAHON MPOCTEHIINX () YHKITHA.
DopMyIbl TPOU3BOIHBIX AEMEHTAPHBIX QYHKIIUN, CII0KHON (QYHKIIMHA U
obparHoii ¢pynkuuu. [IpaBuna muddepennupoanus GyHKINN.
Haxox1eHre MrHOBEHHOW CKOPOCTH JIBMKEHHS TOUKHU. Vcnoib30BaHue
FeOMETPUUYECKOT0 CMbICTIA TPOU3BOAHON /1JIs BEIBOAA YPABHEHUS
KacarenbHOU. Mcronb30BaHue MOIYYEHHBIX 3HAHUM JIJIs1 OMMCAHUs U

aHaJIM3a peaJbHbIX 3aBUCUMOCTEN

IIpakTH4eckne 3aHATHA: 1
[13Ne4d «IIpousBoaHast M €€ TeOMETPUUECKUN CMBICT». Bhruncienmne

MIPOM3BOJTHBIX dJIEMEHTAPHBIX (QYHKIUH. Pemenue 3a1a4y Ha

TEOMETPUUYECKHUI CMBICT TPOU3BOIHOM.

CamocrosiTesibHas padoTa o0yuarmuxcsi: Pemenue 3anay. 10

-IIpousBoanas, npasuia auddepeHunpoBaHus.

- ['eomeTprueckuil CMBICI TPOU3BOAHOM.

Tema 5.3. [Ilpumenenue
NPOM3BOHON K HCCIE0BAHUIO

byHxkumin

Copepxxanue yueOHOIro MaTepuaJa:

WutepBasibl MOHOTOHHOCTH (GyHKUMH. Touku »sKkcTpemMyMa (QYHKIMH.
Teopema 0 [0OCTaTOYHOM YCIOBMM JKcTpemyMma. Haubosbmee u
HauMeHblllee 3HaueHne PyHKIUN Ha MHTEepBAaJIE.

Onpenenenue no rpaduky Mpou3BOIHON HHTEPBAIIOB MOHOTOHHOCTH, TOUYEK
AKCTpeMyMa (QYHKILIUH.

HOCTpOCHI/IC Fpa(bI/IKa C UCITIOJIB30BAHHUECM IIOJHOT'O MCCIICAOBAHUA
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¢ynkunu. Puszndeckue, reoMeTpuiecKue, anredpandeckue 3a1a4m Ha
onTUMH3aLu. MoaenupoBaHue peajlbHbIX CUTYallMH, UCCIEOBaHUE

IMOCTPOCHHBIX Moz[eneﬁ, HHTEPIIPETUPOBAHUEC ITIOJTYUCHHBIX PE3YJIBTATOB.

IIpakTHYeckue 3aHATHSA:
[13Ne5 «[IpumMeneHre MPOU3BOAHOM K UCCIICAOBAHUIO (DYHKIIUII.
Pemenue 3aau Ha ucciegoBanue (yHKIMHA HAa MOHOTOHHOCTh U

OKCTPEMYMBI, HAa OIITUMU3AIUIO U ITIOCTPOCHUC Fpa(i)I/IKOB.

CamocrosiTesibHas padoTa o0yuarwmuxcsi: Pemenue 3amay.
-Bospacranue u yopiBaHue QyHKIIUH, SKCTPEMYMBI.

-IIpumeHeHne MPOU3BOAHOM K HCCIEA0BAHUIO IPaUKOB PYHKIIUMA.

10

Pa3pnen 6. Crepeomerpust

Tema 6.1. BekTopbl B
npocrpancree. MeToa KOOpAMHAT B
npocrpancrse. CkansipHoe

NMpOU3BECICHUE BEKTOPOB

Coaep:xanue yueOHOro MaTepuaJia:

OnpeneneHI/m IMOHATHA BEKTOPA, AJIMHBI BCKTOPA, KOJUJIMHCAPHBIX BEKTOPOB,
KOMIUTAaHApPHBIX BEKTOPOB, PaBHBIX BCKTOPOB. OHepaHI/II/I Haa BCKTOpaMu.
Pa3znoxeHue BeKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOpaMm. BeKTopHBII
METOJ TpH PpEIIEHWH 337Ja4 Ha BBIYMCICHUS U JI0KAa3aTeNbCTBA.
Hcnonp30BaHne TOTOBBIX KOMIIBIOTCPHBIX HOpOorpaMm IJjid IIOUCKa IIYTH
pelIeHus U WUTIOCTPALIMK PEIICHUS 3a]1a4.

[IpocTpaHcTBeHHas JeKkapToBa cucTemMa KoopauHat. DopMynbl KOOpAUHAT
CepeIMHbl OTPE3Ka, PACCTOSHHUS MEXAY JABYMs TOYKaMH IPOCTPAHCTBA.,
ypaBHEHHUE MPSAMOM B MPOCTPAHCTBE. BhIuMcieHue IMHBI, KOOPAWUHATHI
BCKTOpaA, CKAJIIPHOTO IMPOU3BCACHUSA BCKTOPOB. Hax0>1<z1eH1/Ie yriia MexXay

BekTopamu. [ToHATHS cUMMeTpUYHBIX (QUTryp B mpocTpaHcTBe. [locTpoeHue
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CUMMETPUYHBIX (uryp. BrlnoinHeHue mapauieabHOro MnepeHoca ¢Guryp.
Hcnonb30BaHHE TOTOBBIX KOMIIBIOTEPHBIX IIPOTpaMM Ul IIOMCKA IIyTH

PEHICHUA U UJITIOCTpAalluU PCUICHUA 3aaa4.

CamocTtosiTeibHAast padoTa 00y4YaOIMXCs:
-IIpumeneHne MeTo1a KOOPAMHAT K PELICHUIO 3a1a4.

- Yron MCKAY BEKTOPAMH, CKAJIPHOC ITPOU3BCACHUEC BEKTOPOB.

10

Tema 6.2. MHOTOrpaHHUKH

Conep:kanue y4eOHOT0 MaTepuaJia:

Onpenenenue U NpuMepbl MHOTOTPaHHUKOB. OmpeieneHue u n300paxxeHue
npusMel. Onpenenennue u n300pakeHne NUpaMubl, YCEYEHHON TUPaMU/IbL.
Onpenenenue u U300pakeHUe NPaBUIIbHBIX MHOTOTPAHHUKOB. 3a/1aui Ha
BBIYUCIICHHE TUIOIIAN TOBEPXHOCTU PA3JIUYHBIX MHOTOTPAHHUKOB.
PacriozHaBaHne MHOTOTpaHHUKOB Ha YEPTEKaxX, MOAEIAX U B pEaJIbHOM
mupe. MosienrpoBaHue ycioBuUs 3aJa4i U IOMOIIbIO YepPTekKa WIN PUCYHKA,
IIPOBEJCHHUE TOTIOJIHUTEIBHBIX IIOCTPOEHUN B XOZ€ pellieHus. Brlenenue Ha
yepTexe KOH(PUrypaum, Heo0X0AUMBIX JUIsS TPOBEIEHUST 000CHOBAHUHN
JIOTUYECKUX IIaroB penieHus. [Ipumenenne cBoiicTB reoMeTpuueckux Guryp
1 GOopMyII AJIs pelIeHUs] TEOMETPUYECKHUX 3a/1ad U 33]1a4 ¢ IPAKTHUECKUM

COJIEpKAHUEM.

IIpakTHyeckne 3aHATHA:
[13Ne6 «MHOTOTpaHHUKWY. BRIUKCICHHE 2IEMEHTOB MHOTOT DAHHUKOB.

ITocTpoenne ceuenuii. I3roroBieHne MakeTOB MHOTOTPAHHUKOB.

CamocrosiTesibHas padoTa o0yuarwmuxcs: Pemenue 3anay.

-MHororpanHuKHn

10
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-llenTpanbHas, oceBasi, 3epKajibHasi CAMMETPHSI.

Tema 6.3. Tesia Bpamenust

Conep:kaHue y4eOHOT0 MaTepuaJia:

Omnpenenenue u n3odpaxenue nuinHapa. Onpenenenue u n300paxxeHue
KOHYCa, yCeYeHHOTo KoHyca. Ompesenenus u n3o0paxkeHus cepbl u
mapa. OnpezeneHne IOCKOCTH KacaTellbHOM K cdepe. Teopemsl,
BbIpaXkaroliye MPU3HaKU U CBOMCTBA MJIOCKOCTHU KacaTellbHOI K cdepe.
3aauu Ha BBIUMCIICHHE IO MOBEPXHOCTH UIMH]IPA, KOHYCA,
YCEYEHHOTO KOHyca. Tena BpaleHus, Ha YepTekax, MOJIENAX U B PEaTbHOM
mupe. MonenupoBaHue yCIIOBHH 3a/1a4 C MOMOIIBIO YepTerka MU PUCYHKA,
MIPOBEJICHUE TOTIOJHUTEIbHBIX TIOCTPOCHUN B X0/1€ pellieHus. Brinenenue Ha
yepTeke KoH(Urypaium, HeoOX0IMMBIX IJIs TPOBEICHHS 000CHOBAaHUI
JIOTUYECKMX Iaros peuieHus. lIpuMeHeHne n3y4eHHbIX CBOMCTB
reoMeTpuuecKkux GUryp u GOpMyII IS PEIICHUS TEOMETPUUYECKUX 3a1a4 U
3a/1a4 C IPAKTUYECKUM cozepkaHueM. VIHTepripeTupoBaHUE MOJy4EHHOT O
pe3ynbTaTa u COMOCTaBIEHHUE €ro C yCIoBHeM 3a1aul. Vcnonb3oBaHue
TOTOBBIX KOMIBIOTEPHBIX MIPOTPAMM IS MOMCKA MTYTH PEIICHUS U

HWIUTIOCTpali peIICHUA TCOMETPUICCKUX 3aaaYy.

IIpakTHyeckne 3aHATHA:
[13Ne7 «Tena BpameHus». Perienue 3a1a4 Ha HAXOXKAECHUE SJIEMEHTOB Tell

BpaileHus. PaccMoTpenne 3agad MpUKIaJHOTO XapakTepa.

CamocrosiTesibHas padoTa o0yuyarwuuxcsi: Pemmenue 3amay.
-Ilununap. Konyc, map.

-Tena Bpamenus B apxurekrype CIIO.

10
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Pasnen 7. UaTerpan Copneprxanue y4eOHOIro MaTepuaJa:

Omnpenenenne nepBoodpazHoit. JJokazarenbCTBO, 4TO JaHHAS (YHKITHS
SIBJISICTCS] TIEPBOOOPA3HOM JIs Apyroi nanHoi ¢hyHkuuu. Haxoxxnenue s
byHKIIMHM 1epBOOOpa3HOM, TpaduK KOTOPOIl MPOXOIUT Yepe3 TOUKY,
3a1aHHy10 koopAauHaTamu. @opmyny HetoTona-JleitOnuna, BeraucieHme
TUIONIA/IM KPUBOJIMHEHHOW Tpanenuu. Pemenne 3anau pusudeckon
HaIlpaBJIECHHOCTH. MOeNpoBaHNEe peaIbHbIX CUTYallUH, UCCIEI0BaHUE

IMOCTPOCHHLBIX MOI[GJ'IGﬁ, HHTEpIIpETAl: MOJYYCHHBIX U PE3YJILTATOB.

CamocrosiTesibHas padoTa o0yuarmuxcsi: Pemenue 3amay.
-ITepBooOpa3Hasi, mpaBuIa HAXOXKICHUS IEPBOOOPA3HBIX.

-IInomans KpUBOTUHEHHON Tpanenuu U HHTErpal

Paznen 8. Usmepenust B reomerpun | Coaep:kanue y4eOHOro MaTepHaJa:

[TonsiTne o6vema urypsr. Dopmyisl 00bEMOB IPU3MBI, THPAMH/IBL,
YCEUEHHOW NMUpaMH/Ibl, LIUINHIPA, KOHyCa, YCEUEHHOT0 KOHYyca, mapa.,
IIApOBOTO CErMEHTA, I1apOBOro nosica. Pemenne 3a1a4y Ha BBIYUCICHUE
00BEMOB pa3IUYHbBIX (PUTYp C TOMOILIBIO ONPEEICHHOTO HHTETpaia.
Pemienue 3a1au Ha BEIYHMCIICHUE TIIOIIAIN TTOBEPXHOCTHU CHEPHI.
[TprMeHeHNe N3yYeHHBIX CBOWCTB reoMeTpudYeckuX GUryp u Gopmyi amis
pEILIEHUs] TEOMETPUYECKUX 3a1a4 U 3314 C IPAKTUYECKUM COLECPKAHUEM.
WuTepripeTrpoBaHie MOITYYEHHBIX PE3YJIbTAaTOB U COTMIOCTABICHUE UX C
YCJIOBUEM 3aa4u. Wcnons30BaHNe TOTOBBIX KOMITBIOTCPHBIX IPOTrpaMM JJIsd

IMOUCKA IMYTHU PCUICHUA U UIUTIOCTPALUN PCIICHUA TCOMCTPUICCKUX 3a/1ay.

IIpakTHyeckue 3aHATHSA:




[13Ne8 «O0BEMBI Tem». Perenne 3a1a4 1o HaX0XKIEHUIO 00bEMOB MTPHU3MBI,
IIpaMuU/bl, yCEUEHHON NMUPaMUIbl, HAIMHIAPA, KOHYCA, 11apa, IIIapOBOT0

CETMCHTA.

CamocrosiTeibHast padoTa o0yuyarommxcesi: Penenue 3anay.
-O0bEMBI TEI

-O0BEM npusmbl, nupamMuabl. OOBEM HUIMHAPA, KOHYCA.

10

Pa3zgen 9. JjieMeHTHl KOMOMHATOPUKH, CTATUCTUKH M TEOPUH BEPOSITHOCTEI.

Tema 9.1. KomOunaropuka

Copaepxxanue y4eOHOIro MaTepuaJa:

[IpaBuno npousBeACHUS IJIsl PEIICHUS 3a]1a4 Ha HAXO0XKJICHUE YnCIia
00BEKTOB, BApUaHTOB WU KoMOuHaiuii. CBoiCTBa pa3MeIIeHUH,
COUETaHM, IepecTaHOBOK, paznoxkeHus ounoma Hetotona. [Ipocreiimue

KOMOMHATOPHBIE 33/1a4U, YPABHEHUSI OTHOCUTENBHO N, COJIEPIKaIIIHE

n n
BBIpQXEHHS BUIA Pn, Am ' Cm .

CamocrosiTesibHas padoTa o0yuarwuuxcsi: Pemenne 3a1ad.

KomOuHnaTtopuka (mpaBuiio Npou3BeIeHNS)

10

Tema 9.2. DiieMeHTHI TeOpUHU

BEPOATHOCTEM

Coaep:xxanue yueOHOro MaTepuaJia:

3amaun Ha HAXOXK/IEHNE BEPOSITHOCTEH COOBITHI, B TOM YHCIIE C
npUMeHeHneM KoMOnHaTopuku. [IpoTuBONONOXKHBIE COOBITHS. 3a/1a4u Ha
MpUMEHEHHUE MIPEACTABICHHS O TEOMETPUUECKON BEpOSTHOCTH. BeposaTHOCTh
CYMMBI JIBYX TIPOU3BOJIbHBIX COOBITHH, IByX HECOBMECTHBIX COOBITHH.
3amaun Ha BEIYHMCIICHUE BEPOSTHOCTH ITPOU3BEICHUS HE3aBUCHMBIX
coObITuii. [IpencTaBieHne mpoueccoB U ABIEHUHN, UMEIOIINX

BepOHTHOCTHHﬁ XapaKkTep. HaxoxaeHue u ollecHUBaHUE BEPOATHOCTU
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HACTYIUICHHsI COOBITUH B MPOCTEHIINX MPAKTUYECKUX CUTYAIUSX.

CamocrosiTesibHasi padora o0yuawimmxcsi: Pemenue 3amay.

BeposTHOCTh cOOBITHS.

Tema 9.3. CTaTHCcTHKA

Conep:xanue yueOHOTro MaTepuaJia:

Borurcnenue 4acToThl ciiydaiiHOro coObITHs. [IpuMephl 4MCIOBBIX JTaHHBIX.
Cpennee, pa3max, MoJia, IUCIIEPCHSI YUCIOBBIX Nepe0opoB. OCHOBHBIE
XapaKTepUCTUKU CllydallHbIX BelnnuuH. MccnenoBanue ciy4aiHbIX

BCJIMYHMHBI 11O UX PACIIPCACTICHUTIO

CamocrosiTesibHas padoTa oOyuarwmuxcsi: Pemenue 3amay.
Crnyuaitnblie BennuuHbl. Pemenue 3a1ay Ha 00pabOTKY CTaTUCTUYECKUX

JaHHBIX

Pa3nes 10. UTorosoe nosropenue.
Ipenxsk3ameHauMoOHHAs

KOHTpPOJIbHAA padora.

Conep:xkanue yue0HOro Mmarepuasa:
Pewmenne 3anau o npoiaeHHbM Temam. [Ipensk3amMeHnannonHas

KOHTpOJIbHAs paboTa

CamocrosiTe/ibHasi padoTa 00y4YalOUIUXCS:

Pemenue 3amau u3 otkpeiToro 60anka 3aganuit EI'D

36

Bcezo uacoe

351
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3. YCJIOBUMSA PEAJIM3ALIMU ITPOTI'PAMMBI IUCHUITINHBI

3.1. MaTepua/iIbHO-TeXHHYECKOE 0O0ecneuyeHue

Peanu3arus mporpaMMbl JUCIUILTAHBI TPeOyeT HaNH4Uus yueOHOro kKabuHeTa MareMaTuku
O6opynoBanue yaeOHOro KabUHeTA:

Y4eOHO-METOAMYECKUH KOMIUIEKC MO0 AUCHUIUIMHAM «Anredpay, «['eomerpusi». Harmsmnbeie
nocoOus: TaONuIbl, KapTOUYKH, IUIAKATHI MO OTAEIbHBIM TeMaM, MOPTPEThl BBIIAIOIIUXCS JesTesen
MaTeMaTUKU. BapuaHThl MHIUBUIyanbHBIX 33JaHUN, BapuaHThl 3aaHuil Juist moarotoBku k UIA.
KommiekT depTeKHbIX MHCTPYMEHTOB (KJIACCHBIX M Pa3/IaTOYHbBIX): JIMHEWKA, TPAHCIIOPTHP, YTOJIbHUK
(30°, 60°, 90°), yroapHuK (45°, 90°), UMPKYIb.

Mebenp u crainoHapHOE 000PY0BaHKE: JEMOHCTPAIIMOHHBIN CTOJ, TOCKa ayAUTOpHAsl, mIKad

I METOJUYCCKUX HOCO6I/H>'I, CTOJI HpGHOI{&B&TGHBCKHﬁ, CTYJ A NperogaBaTeiIs.

3.2. UndopmaunonHoe odecrnieyenue ooyuenus. [lepeyenp yueOHbIX HU3/1aHUI, HHTEPHET-PeCypPCcoOB,
AOTOJHUTEJIbHON JTUTEepaTyphl

OcHoBHas nuTeparypa

Ammumos III. A. MaTtematuka : anreOpa u Hadana mMareMmaTuueckoro aHanuza. 10 — 11 kmace: yueOHUK /
L. A. JanasH, FO. M. Konsirun. — Mocksa : [Ipocsemenue, 2018. — 463 ¢. — 50 3k3.

Hanasu A. A. Martemaruka : yueOnuk ans CIIO / A. A. [lagasH. - 3-e uza. — Mocksa : ®opywm : HUL]
NUH®D®PA-M, 2020. - 544 c. — (Cpennee mpodeccuonanpbHoe oOpa3zoBanue). — URL:
http://znanium.com — Pexxum mocTyna: mo momucke.

Boromonos H. B. Ilpaktuueckue 3anatus no maremaruke B 2 4. Yacts 2 : yuebHoe nocobue ans CIIO /
H. B. boromonos. — 11-e u3n., nep. u gon. — Mocksa : U3natensctBo IOpaiit, 2020. — 251 ¢. —
(ITpodeccronanbroe odpazoBanue). — URL: https://urait.ru. — Pexxum moctyna: mo nojmucke
Aranacsa JI. C. I'eomerpust (B 2-x yactax). Y. 1 : yue6noe nocobue / JI. C. Aranacss, B. T. ba3pines. —
Mocksa : KaoPyc, 2017. — 396 c. — URL: https://www.book.ru. — Pexxim goctyma: mo mo/mucke.
Atanacsn JI. C. I'eometpus (B 2-x vacTsx). Y. 2. : yue6Hoe niocobue / JI. C. AtanacsH, B. T. ba3buieB. —
Mocksa : KnoPyc, 2017. — 424 ¢. — URL.: https://www.book.ru. — Pexwm gocTyrma: mo mommcKe.
boromonor, H. B. Anre6pa n Havana aHanuza : yueOHOE TocoOue UIsl CpeHero Mpo(ecCHOHaTbHOTO
obpazoBanuss / H. B. BboromonoB. — MockBa : M3marensctBo IOpaiit, 2020. — 240 c. —
(ITpoeccuonansHOE 0Opa3oBaHUe).

boromonog, H. B. T'eometpus : yuebHOE mocobue 1yist cpeaHero npodeccuonaibHoro oopasoanus / H.
B. bBoromomoB. — MockBa : MzmarenbcrBo FOpaiir, 2020. — 108 c¢. — (IIpodeccronanproe

o0Opa3oBaHue).
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JlonoTHUTEIbHAS JTUTEPATypa

BammakoB M. 1. Maremaruka : yueonuk ans CIIO / M. U. bammakoB. — Mocksa : KnoPyc, 2020. —
394 c. — URL: https://www.book.ru. — Pexwum gocrymna: mo nojanucke.

Hanasa A. A. COopHHK 3a7a4 110 MaTeMaTuke : yaeOHoe nmocooue /A. A. JlanasH , 3-e uza. — Mocksa :
dopym, MTHOPA - M, 2018. - 352 c.: - (IIpodeccuonansroe obpasosanue). - URL: https://znanium.com.
— PexxuM noctyna: 1o moarnucke.

Boromonos H. B. Marematuka. 3agauu ¢ pemenusivu B 2 4. Yacts 1 : yue6HOoe nocobue mis CIIO / H. B.
boromonoB. — 2-e¢ usn., ucnp. u gon. — Mocksa : M3marensctBo IOpaiit, 2020. — 439 ¢. — URL:
https://urait.ru. — Pexxum qocTyIa: 1Mo moAmnucKe.

Boromonos H. B. Marematuka. 3agauu ¢ pemenusiMu B 2 4. Yacts 2 : yuebHoe nmocobue mis CI10 / H. B.
BoromonoB. — 2-e u3a., ucnp. u gon. — Mocksa : UznarensctBo HOpaiit, 2020. — 320 ¢. — URL:
https://urait.ru. — Pe>xxum qocTyma: mo mojamnucke.

Kpemep H. ILII. MaremaTtuka mist xoiuiemxkeit : yuebnoe mocodue ans CIIO / H. HI. Kpemep, O. T.
KoncranturoBa, M. H. ®punman ; mox pen. H. 1. Kpemepa. — 10-e¢ u3n., mep. u qorn. — Mocksa :
WznatensctBo FOpaiit, 2020. — 346 ¢. — URL.: https://urait.ru. — Pexxum goctyma: mo mommcke.

Kyuep T. I1. Maremartuka. Tects : yuebnoe nocodue mia CIIO / T. I1. Kyuyep. — 2-e uzna., ucnp. u J10M.
— Mocksa : UznarensctBo Opaiit, 2020. — 417 ¢. — URL: https://urait.ru. — Pexxum gocryma: mo

IMOAIIUCKCE.

WHTepHeT-pecypcbl:

1. OJeKTpOoHHbIE MpUIokKeHHs K yueOHukam AnumoB LII.A. AnreOpa u Hauana aHanu3a. Y4eOHUK
s 10-11 xmaccoB ob6mieoOpa3oBatenbHbIX yupexaeHnuit. M., «lIpocsemenue» u Artanacsn JI. C.,
byry3zoB B. ®., Kagomuer C. b. u ap. ['eomerpus, 10—I11: Yuebd. mis obmieoOpa3zoBaTeIbHbBIX
yuapexaenuit . M., «IIpocsemienne» Www.onlin .prosv.ru

2. MynbTuMeaniiHple 00yyaronMe MporpaMMbl M 3JIEKTPOHHbIE ydeOHBbIE H3JaHHUS 10 OCHOBHBIM
paszzenam Kypca MaTeMaTHKH.

3. OnexkTpoHHass 0a3za JaHHBIX IS CO3MAaHUS TEMATHYECKHMX M HTOTOBBIX Pa3sHOYPOBHEBBIX
TPEHUPOBOYHBIX M TPOBEPOUYHBIX MATEPHANIOB ISl OpraHU3aluud (POHTAIBHON W WHAMBHIYaTbHOU
paboTHI.

4, WUucTpymeHTanpHas cpea o MaTeMaTuKe.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUWA JTUCIIUIIJIMHbI

KOHTpOJIb H OlICHKa

nmpenoaaBarciceM B IPOLECCE MPOBCACHUA TEKYIICTO KOHTPOJA -

pe3ylbTaTOB OCBOCHHUS Y4e€OHON JUCHMIUIMHBI OCYIIECTBIISICTCS

MMPAKTHUYCCKUX M CaMOCTOATCIIBHBIX

paboT, TeCTUPOBAHUS, a TAKXKE BBINOJHEHHS OOy4YalOUIMMUCS WHAMBUAYAIbHBIX 33JaHui, pedeparos,

UCCIICIOBAaHHM, pacyeTHO-TpauIecKux padoT.

4.1. KoHTpOJIb YCBOEHUS 3HAHWH 1 OCBOCHUS YMEHUIA:

Pe3ysabTarsl 00y4yeHust

(oCBOCHHBIE YMEHHSI, YCBOCHHbIE 3HAHWS)

@®opMbI U METOBI
KOHTPOJIA M OIleHKH

pe3yJabTaToB 00y4eHHusI

2

YMmerThb

V.1. BoINOIHATE BRIYUCIICHHS U TIPEOOPA30BAHUS:

BBITMOJHATH apu(MeTHUYECKHe EHCTBUS, COUeTast yCTHHIE U
MUChbMEHHBIC TPUEMBI; HAXOAUTh 3HAYCHHS KOPHS HATYPaJIbHOM
CTEINEHH, CTENIEHHU C PAIIMOHATILHBIM TTOKa3aTesieM, Jorapudpma.
BBIUMCIISTH 3HAUEHUS YUCIOBBIX U OYKBEHHBIX BBIPAKECHUIA,
OCYIIECTBIISII HEOOXOIUMBIE MOJICTAHOBKH M MPE0Opa3oBaHUsI.
[IpoBOoAKUTH MO M3BECTHBIM (OPMYJIaM M MPaBHIIaM NMPeoOpa3OBaHUS
OYKBEHHBIX BBIPAXXEHUMN, BKIIFOUAIOIINX CTETICHU, PAJUKAIIBI,

Jorapupmbl 1 TPUTOHOMETPUUYECKUE (DYHKIUH.

OueHka pe3yabTaToB
BBIITOJIHEHMS 3aJaHui Ha
MPAKTUYECKHUX 3aHITUSIX U
BHEAYJUTOPHOMU
CaMOCTOSITEIIBHOW PaOOTHI,

9K3aMCH

V.2. Pemarb ypaBHEHHUs U HEPABEHCTBA

Pemats panmoHanpHble, MppallMOHAIbHbBIE, I0KA3ATEIbHBIE,
TPUTOHOMETPUUECKUE U JIOTapU(PMUUECKUE YPABHEHUS], UX CUCTEMBI.
Pemats ypaBHEeHMsI, TPOCTENIINE CUCTEMBI YPABHEHUH, UCIIONb3Ys
cBoMcTBa (DYHKITMH U UX TPaPUKOB, UCIIOIH30BATh ISl MPUOTMHKEHHOTO
pelIeHrs ypaBHEHUN U HEPAaBEHCTB IpaduiyecKuii METO.

Pemats panmonanpHble, OKa3aTeNbHbIE U JOorapuMuyecKue

HEPABCHCTBA, UX CUCTCMBI.

OneHka pe3ynbTaToB
BBIIIOJIHEHM S 3aJJaHUH Ha
MIPAKTUYECKUX 3AHATUAX U
BHEAYJUTOPHOMN
CaMOCTOSITENIbHON PabOTHI,

OK3aMCH
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V.3. BeinonHATh AecTBUS C PYHKIUSAMH

OIIPEICTIATh 3HaUCHHE QYHKIMHU 110 3HAYCHUIO apryMeHTa IpH
pa3nuyHbIX cnocobax 3aganus (GyHKIMH, OMUCHIBATH 10 rpaduKy
MOBEJICHUE U CBOMCTBA (DYHKIIMU, HAXOJUTH MO IrpaduKy HyHKIHH
HanOoJbIIee ¥ HaNMEHbIIIee 3HAUCHHUS, CTPOUTH TPaUKU N3YUSHHBIX
G YHKIIHH.

Beraucnars npon3BoHbIE U IEPBOOOPA3HBIE 3JIEMEHTAPHBIX (QyHKIHMIA.
HccnenoBath B pocTeHux cirydasx (PyHKIIMM Ha MOHOTOHHOCTB,

HaxoauTb HauOoJIbIIIEE M HANMEHbIIISE 3HAUYCHUS (bYHKI_[I/II/I

Onenka pe3ynbTaToB
BBITTOJIHEHUS 3a/1aHUH Ha
IPAaKTUYECKUX 3aHATUAX U
BHEAyIUTOPHOU
CaMOCTOSITENIbHOIN padoThI,

9K3aMCH

VY.4. BRINOTHATH JEHCTBUS C TEOMETPUIECCKUMHU (PUTYypaMH,
KOOPJIMHATAMH U BEKTOPAMH

Pemates niaHuMeTpu4ecKre 3a/1a4M Ha HAXOKIECHUE T€OMETPUIECKUX
BEJIMYMH (JIJIUH, YIJIOB, IJIOIIA IEH)

Pemate npocreiiime crepeoMeTpUIECKHE 3aa4 Ha HAX0XKICHHE
reOMETPUYECKUX BEIMUYUH (IJIMH, YIVIOB, IJIouia e, 00bEMOB)
OnpenensiTb KOOpAUHATHI TOUYKU, IPOBOAUTD ONEPALIUU HAJl BEKTOPAMH,

BBIUUCIIATH JJIMHY U KOOPAWHATBI BEKTOPOB, YT'OJI MCKAY BCKTOPAMHU

Onenka pe3ynbTaToB
BBITIOJTHEHUS 33JaHUN Ha
IIPAKTUYECKUX 3aHATUAX U
BHEAYIUTOPHOU
CaMOCTOSITENIbHOI paboThI,

9K3aMCH

V.5, CTpOI/ITB Hn UCCJIICOOBATH HpOCTGﬁH.IPIC MAaTE€MAaTU4YCCKUEC MOJCIN
MOI[GJ'II/IpOBaTI) PpCAJIbHBIC CUTYyaIlU Ha A3BIKC anrerH, COCTaBJIATH
YpaBHCHUA U HEPABCHCTBA 11O YCJIIOBUIO 3ala4n

MOI[GJ'II/IpOBaTL PCAIbHBIC CUTYallUU HaA A3BIKC TCOMETPHUU, UCCIICAOBATH
HpOCTGﬁHIPIC MOJCIIN C UCITOJIb30BAHUEM I'COMETPUUCCKHUX MMOHATUH U
TCOPEM, P€IIaTh MPAKTUYCCKUC 3aaa4U, CBA3AHHBIC C HAXOKACHUCM
TCOMETPHUYICCKUX BCIIMINH

HpOBOI[I/ITI) J0Ka3aTCIIbHBIC pAaCCYKACHUA TP PCIICHUHU 3a1a4,
OLICHUBATDH JIOTHUYCCKYIO ITPABUIIBHOCTDH paCCy)K,HCHHﬁ, pacnio3HaBaThb
JIOTUYCCKU HECKOPPCKTHBIC PACCYKACHU A

MO,Z[CJ'II/IpOBaTB PCATBHBIC CUTYAallUU Ha A3bIKEC TCOPUU BCpOﬂTHOCTCﬁ u

CTaTUCTHUKH, BBIYHUCIIATH B HpOCTCfIIJ.IHX ClIydadX BEpPOATHOCTDb COOBITHI

Onenka pe3ynbTaToB
BBIIIOJIHEHMS 3aJJaHUI Ha
MIPAKTUYECKUX 3AHATUAX U
BHEAYJUTOPHOMN
CaMOCTOSITENIbHON PabOTHI,

9K3aMCH

V.6. Ucnonp3oBaTh MpUOOpPEeTEHHBIC 3HAHNUS B IPAKTUYECKOM
JEATENIBHOCTH U TOBCEIHEBHOM JKNU3HU
-AHaNM3UPOBAThH peaIbHbIE YHCIIOBBIE JaHHbIE, HH(POPMAIIUIO

CTaTUCTUYCCKOI'0 XapaKTepa , OCYHECCTBIATE IPAKTHYCCKUC pvaéTBI 1o

dbopmynam

Onenka pe3ynbTaToB
BBIIIOJIHEHM 3aJaHUH Ha
[IPAaKTUYECKUX 3AHATUAX U
BHEAYJUTOPHOMN

CaMOCTOSITENIbHOM paboThI,
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-OnuceIBaTh ¢ MOMOIIBIO (DYHKIMN Pa3TUYHbIC PealbHbIe 3aBUCUMOCTH
MEXy BEIMYMHAMU M HHTEPIPETUPOBATh UX I'padUKH, U3BIIEKATh
uH(pOpMalIKIO, TPEJICTABICHHYIO B Ta0IMIaX, HA TUarpaMmax

- Pemats npukiiaHplie 3a1a4n, B TOM YUCIIE COLUATIBHO-
3KOHOMHMYECKOT0 M (PU3MUECKOTr0 XapaKkTepa, Ha HanOoJblee 3HaYCHHUE,

Ha HaXOXACHUC CKOPOCTU U YCKOPCHUS

9K3aMCH

3Hath

3.1.

3HAYCHHE MAaTEeMAaTHUYECKOW HAYKH VISl PEIICHMs 3a1a4, BOSHUKAFOIINX
B TEOPHH M MPAKTHKE;

BepOHTHOCTHHﬁ XapaKTEP PA3JIMIHBIX IPOUECCOB OKPYKAOMICTO MUPaA

Onenka pe3ynbTaToB
BBITIOJIHEHMS 3aJaHUH Ha
[IPAKTUYECKUX 3AHATUAX U
BHEAYJUTOPHOMN
CaMOCTOSITENIbHON PabOThI,

9K3aMCH

3.2.
LIMPOTY U B TO K€ BPEMS OTPAaHUYEHHOCTh IPUMEHEHUS
MaTEMAaTHYECKUX METOAOB K aHAIU3y U UCCIIEJOBAHUIO IIPOLIECCOB U

SIBJICHHH B TIPUPOJIC U OOIIECTBE

OreHka pe3yabTaToB
BBINOJIHEHUS 3a/1aHUH Ha
NPAKTUYECKUX 3aHATUAX U
BHEAYJUTOPHOMN
CaMOCTOSITENIbHOI paboThI,

9K3aMCH

3.3.
3HAYCHHUC MMPAKTUKU U BOIIPOCOB, BO3HUKAIOIHUX B caMOM MaTeMaTHKE

JU1st GOPMHUPOBAHUS M PA3BUTHSI MAaTEMAaTUUIECKON HAYKH

Orenka pe3yabTaToB
BBITIOJTHEHUS 331aHUN Ha
IIPAKTUYECKUX 3aHATUAX U
BHEAYJUTOPHOHN
CaMOCTOSITENILHOI paboThI,

9K3aMCH

34.
HUCTOPUTIO PA3BUTHA ITOHATHA YHUCJIA, CO3JaHNUA MAaTCMATHYCCKOI'O

aHajIn3a, BOSHUKHOBCHUA U PA3BUTHUA T'COMCTPHUN

Onenka pe3ynbTaToB
BBIIIOJIHEHM S 3aJJaHUI Ha
MIPAKTUYECKUX 3AHATUAX U
BHEAYJUTOPHOMN
CaMOCTOSITENIbHON PabOTHI,

OK3aMCH
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3.5.
YHHUBEPCATbHBINA XapaKTep 3aKOHOB JIOTUKA MAaTEMAaTHYECKUX
pacCyXICHHIA, UX MPUMEHIUMOCTh BO BCEX 00JIACTAX YETOBEUECKOM

JACATCIIBHOCTH

Onenka pe3ynbTaToB
BBITTOJIHEHUS 3a/1aHUH Ha
IPAaKTUYECKUX 3aHATUAX U
BHEAyIUTOPHOU
CaMOCTOSITENIbHOIN padoThI,

9K3aMCH
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