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1.  TIOSICHUTEJILHAS 3AIIUCKA

Ilporpamma  061imeo6pazoBarensHOl yuebHolM nmcummkeaa  «MareMaTHkay
IIpEAHa3Ha4YeHa s u3ydenusa marematvku B CI16 I'BITOY «AKaJIeMUs yIpaBieHus
TOPOJCKOM  Cpefod,  IpajioCTPOUTENLCTBA W noeuaTu», — pealHs3yIoLIero
00pa30BaTeNbHYI0 [IPOrPaMMY CPEHETO OBIIero 00pa3oBaHUs B peaenax OCBOEHUs
OCHOBHOM IpPOQECCHOHANBHON 06pa30BaATENbHOMN nporpammsl CIIO (OITOIT CI1O)
Ha Gase OCHOBHOTO 06uIero o6pasoBanus IIPH [TOATOTOBKE CIELUATUCTOB CPEIHErO
3B€HA TEXHONIOrUYECKOTo NPOoQHUIs.

[Iporpamma paspaGotana Ha ocHoBe Tpebosannit OI'OC cpenmero obuero
00pa3oBaHus, IPENBIBIIEMBIX K CTPYKTYDE, COAEPIKAHUIO W PE3YALTATAM OCBOEHUS
Y4eOHOH aucumMIIiHbl «MaTeMaTiKa», B COOTBETCTRBUM C Pexomenmanusimu o
OPTaHH3aIMM TIONY4EHHs CPeJHero O6Iero 0Gpa3OBaHWs B MpENENaxX OCBOCHUS
00pasoBaTeNBHBIX POIPAMM CpE/IHEro podeccuonansHoro o6pasosanus Ha 6aze
OCHOBHOTO  obmiero  obpasoBanns ¢  yuérom TpeboBaHUl  (emepanbHBIX
FOCYNApCTBEHHBIX 00OPa3OBaTeNbHBIX CTAHAAPTOB U IMOMyYaeMoi OpoPeccHu Wi
CTCLHUANLHOCTH  CPEJHETO  MPO(ECCHOHANBHOIO  0Gpa3OBAHHS (mucemo
JlenapramenTa rocynapcTBEHHON MOTHUTHKY B cepe MOAroTOBKK paGoyux KajgpoB
IO Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanvie nmporpamMmel  «MaTeMaTHKay HalpaBlI€HO Ha  JOCTHIKCHHUE
CIIENYIOIIMX MeaeH:

* obecrieyenne choOPMUPOBAHHOCTH NpeICTABICHHI O COLIMANIBHBIX, KYJIBTYPHbIX

¥ HCTOPUH4ECKHX (DAKTOPAX CTAHOBIICHUS MATEMATHKHM,

° obecrmevenne  cHOPMUPOBAHHOCTH JOTHYECKOr0,  alrOPUTMHUYECKOTO |

MaTeMaTHYECKOr0 MBILLIEHUS;
* obecreuenne cHOPMUPOBAHHOCTH yMeHHUiA NPUMEHSATE NOTYYEHHbIe 3HAHUS [IPU
PELIEHUH Pa3NUYHBIX 3339,

* obecmevenue chopMUpOBaAHHOCTH NPEJCTaBICHUA O MaTeMaTUKe KaK YacTy

00IIeYeI0BeYeCKOl KyIbTYDbl, YHHBEPCAILHOM S3bIKE HayKH, II03BOJISIOLIEM

OIIMCLIBAThL U H3Y4YaTh peanbHbIC [IPOLECCHI U SIBIICHMS.



B nporpammy BKIHOYEHO CcofepXaHMe, HalpaBlieHHOE HA (GOPMHPOBAHHE Y
CTYZACHTOB KOMIICTEHIIMH, HEOOXOAUMBIX 171 KayecTBeHHOro ocBoeHus [I[ICCS ua
6ase ocHoBHOrO oOIIero 00pasoBaHHS ¢ TONY4EHHEM CPEJHErO  OBLIEro
oOpazoBaHusI.

2. OBIIIASA XAPAKTEPUCTUKA YUYEBHOU TUCIATIINHBI

Maremarnka sBnsercs QyHAaMEHTATBHONW 061I€00Pa30BATENEHON AUCIAILTUHOMN
CO CIIOXMBINMMCS YCTOHYMBBIM COAEPXKAHMEM M OOmMMU TpeGOBaHMSIMH K
TIOJIrOTOBKE 00YYarOIIMXCH.

Obume nenw W3ydeHus MaTeMAaTHKA TPAJMIMOHHO DEANU3YIOTCH B YeThIpEX
HaIIpaBIIEHUSX:

1. obmee npencTapieHue 06 HAEAX ¥ METONAX MATEMATHK

2. WMHTEIUIEKTYalbHOE Pa3BUTHE;

3. opnazeHue HEOGXOIUMEIMY KOHKPETHBIMU 3HAHUAMIL U YMEHUSIMHU;

4. BocnUTaTENBHOE BO3MEHCTRHE.

Cozepxanne yueOHOM JUCLUILTUHEI pa3pabOTaHO B COOTBETCTBUM C OCHOBHBIME
COLEpXKaTeNbHBIMH TMHUSME 00yUEHHS MATEMATHKE:
® ajirebpanyeckas JTUHMS, BKIIOYAIOIAS CHCTEMATH3ALMIO CBEICHHMH O quciax; m3-

YHCHUE HOBBIX M 0000LIEHNE paHee W3YYEHHBIX Olepaluii (BO3BEICHHE B CTETIEH,
U3BJICYEHNE KODHS, JIOrapi()MUPOBAHUE, CUHYC, KOCHHYC, TAHIEHC, KOTAHTEHC H
OOpaTHele K HHUM); M3y4eHUE HOBBIX BHUIOB YHCIOBBIX BRIp@XKEHUH U Qopmy;
COBEPIICHCTBOBAHME MPAKTHYECKUX HABBIKOB M BBIYHCIUTENBHOM KYIBTYDHL,
pacimpeHue U COBEPIUICHCTBOBAHUE anredpanuecKoro annapara,
chOPMHPOBAHHOTO B OCHOBHOM IIKONE, M €ro NPUMEHEHHE K DEIIEHHIO
MaTeMaTHYECKHX U NPUKIAHBIX 3a/au;

® TEOPETHKO-QYHKUMOHATBHAS  JMHHAS,  BKIIOYAIOWES  CUCTEMATH3ALMIO W
PACIIMPEHKE CBEACHUH O (YHKLUSX, COBEPIICHCTBOBAHME IPAQUUECKHX YMEHMUH;
3HAKOMCTBO € OCHOBHBIMH HJEIMM H METOJaMH MaTeMaTHYeCKOro aHalu3a B
00BEMe, MO3BONAIONIEM HCCIENOBATE  DIIEMEHTAPHBIE GyHKIMM W peruaTh
HPOCTEHIIME TCOMETPHYUECKHE, HUBUUECKHUE U APYTHE NPUKIALHBIE 3aHa5L;

° JIMHHS ypaBHeHHf:I U HEPAaBEHCTB, OCHOBaHHAas HAa ITOCTPOCHHUH M HCCJIeI0BAHUU
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MaTeMaTHuecKux Mojenell, nepecekaiomasics ¢ anrebpamvecKod M TEOPETHKO-
QYHKIHOHANBLHOM JIMHUSIMM M BKIIOYAIOIAs Da3BUTHE M COBEPIICHCTBOBAHHC
TeXHHKH a/reGpandeckux npeobpasoBaHuil s PeIleHns ypaBHEHUH, HEPABCHCTE
u cucreM; (GOPMHpPOBAHHE CIIOCOOHOCTH CTPOUTH M HCCIIE/N0BATh nmpocTeiIe
MaTeMaTHYecKUe MOJIENY MPH PELIeHUH IIPUKIaTHbIX 3a/a4, 3a/la4 U3 CMEXKHBIX 1
CTIeLMAIEHBIX TUCLUILINH;
sreoMeTpMuecKkas  JIMHWS,  BK/IOYAOINas  HarjsAjHble  NPEACTaBICHMA O
IIPOCTPAHCTBEHHBIX (QHUIYpax ¥ W3ydeHHe MX CBOWCTB, (POPMUPOBAHHE W PASBUTUE
IPOCTPAHCTBEHHOTO  BOOOp@XEHUS,  PA3BHTHE criocob0B  reOMETPUYECKHX
M3MEPEHHH, KOOPAMHATHOTO ¥ BEKTOPHOTO METO/0B JIS PEHICHUS MAaTeMaTHIECKUX
Y IPUKIANHBIX 331134
o CTOXACTHYECKAs JIHHHMSA, OCHOBAHHAS HA DAa3BUTHH KOMOWHATODHBIX YMCHHH,
MPENCTaBRNIEHUH O BEPOSITHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSX OKPYKAOTIETO
MUpa.

Usyuenne o6uieo0pa3oBaTeNbHOR — y4eOHOH  MUCIHMIIMHEL «MaremaTuka»
3aBeplIaeTcs MOJBENCHUEM HTOroB B (pOpMe JK3aMeHa B paMKax [POMEIKY TOUHOM
arTecTauyn cryaentos B npouecce ocsoenms [IICC3 ¢ nomyuenueMm CpeIHEro
ob1ero oOpa3oBaHusl.

3. MECTO YYEBHOM! AUCIIUMITJIMHLI B YYHEBHOM ILJIAHE

Yuebuas paucimmmHa —«Marematuka» - SBIACTCA y4eOHBIM  IPEIMETOM
06s3aTenbHON TpeaMeTHOH obnactu «Marematuka W HHOOPMATHKE Oroc
cpenHero obinero oopasoBaHus.

VueGuas aucuaruimua «MaremaTika» u3ydaercs o0Imeobpa3oBaTeNbHOM LMKIIC
yueGHoro mnana I[IIICC3 nHa 6a3ze OCHOBHOrO 0OIIEro obpazoBaHMs C IOIy4YEeHUEM
cpeHero oouero 0opasoBaHHs.

B yue6upix mmanax [ITICC3 yuebuas pucrmmnuna «MaremaTuka» BXOAUT B
cOCTaB OOLMX 06LIE06Pa30BaTeNbHBIX yUeOHBIX JUMCIUIIAH, (QOPMUPYEMBIX U3
06s3aTeNbHBIX MTPEeAMETHBIX 00macTen ®I'OC cpenuero obmero o0pazoBanHus, AN
crietmansuocteit CITO COLHATbHO-OKOHOMIYIECKOTO MPOQuIIs nipodeCCHOHAILHOIO

o0OpazoBanus.



4. PE3YJIbTATHI OCBOEHMS YYEBHOU JAUCHUIIINHBI
Ocsoenue conmepxanusi yueOHOM IucIMIUIMHBL «MaremaTukay OOeCIeunBaeT
JNOCTHIKEHUE CTYACHTaMU CIHEeAYIOLIMX Pe3yIbmamos:
* IUYHOCHIHbIX:

== C()OPMHPOBAHHOCTL NMPEJICTABIEHUHN O MaTEMATHKE KaK YHHBEPCATEHOM
SI3BIKE HAYKH, CPEICTBE MOIEIMPOBAHMS SBICHUM M MPOLECCOB, HAEAX M METOAax
MaTeMaTHKH,

== NOHMMaHWe 3HAYMMOCTH MaTeMaTUKd IS HayYHO-TEeXHHYECKOI'O
nmporpecca, CQOPMUPOBAHHOCTHL OTHOIUEHMS K MaTeMaTHKe Kak K 4YacTd
o0IeYenoBeyecKOd  KyNbTYpsl 4epe3 3HaKOMCTBO C  MCTOpHEi Pa3BUTHUS
MaTEeMaTHKH, 3BOIIOLUEN MAaTeMaTHYECKUX HIEH;

i Pa3sBUTHE JIOTHYECKOTO MBIIIIEHUS, IPOCTPAHCTBEHHOTO BOOOPAYKEHNS,
AIITOPUTMUYECKOU KYJIBTYPhl, KPUTUYHOCTH MBIIUIEHHS HA YPOBHE, HEOOXOIMMOM
Anst Oyaymeit npodeccHOHANBHON NEATENLHOCTH, [/ NPOIOIDKESHHUS obpazoBanus
¥ camo00pazoBaHus;

—— OBJIaJIEHHC MaTEMaTHYECKMMHU 3HAHUSIMU H YMEHHAMH, HEOOXOAUMBIMH
B TOBCEJIHCBHOW JKH3HM, JJI OCBOEHMS CMEXKHBIX €CTECTBEHHO-HAYHHBIX
AMCUMINIAH M QUCUVMIUIMH  MpO(ECCHOHANBHOIO LWKIA, JUIS  IOJIy4eHHS
obpasoBanuss B o6mactax, He TpebyOIMX YrIyOIEHHOH MaTeMaTHIeCKOH
[IOJITOTOBKH;

e FOTOBHOCTb M  CIIOCOOHOCTH K 0OOpa3oOBaHMIo, B TOM YHCIE
CaMo00pa30BaHUIO, HA MPOTSIKEHUM BCeH IKU3HM, CO3HATENHHOE OTHOIIEHHE K
HETIPEPBIBHOMY OOpa3OBaHMIO KaK YCIIOBHMIO YCHEINHOM Hpo(ecCHOHANBHON u
OOIIECTBEHHOM eATENEHOCTH,

— FOTOBHOCTh W CIOCOOHOCTE K CaMOCTOSTEJIbHOW TBOPYECKOH M
OTBETCTBEHHOM JIEATEILHOCTH;

— TOTOBHOCTE K  KOJUIEKTHBHOH  paboTe,  COTPYJHMYECTBY  CO
CBEPCTHMKAMKM B 00pa3oBareNbHOH,  OOIIECTBEHHO — IOJE3HOH,  ydeOHo-
UCCIIEOBATENbCKOM, IPOEKTHON U APYTHX BHIAX AeSTENEHOCTH;

— OTHOILIEHWE K HpO(bGCCI/IOHaﬂbHOﬁ ACATCIBEHOCTH KaK BO3MOXHOCTU
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ydacTus B PpCHIEHMM  JMYHBIX,  OOINECTBEHHBIX,  I'OCYJApPCTBEHHBIX,
0D LIEHAMOHAIBHBIX IPOOIEM;

° MEmanpeomMemmpix:

= YMEHUE CaMOCTOATEILHO ONPENESITh HENH AeSTeIbHOCTH U COCTABISTD
TIIaHBL  NCATENBHOCTH;  CaMOCTOSITENBHO — OCYIIECTBISTh, KOHTPOIMPOBATH 1
KOPPCKTHPOBATL  /ICSTE/LHOCTD; HCIONAB30BATh BCE BO3MOXKHBIE PECYpChI s
AOCTIKCHHA OCTAB/ICHHBIX LEeH U Pear3aliy [IaHOB AeATebHOCTH; BEIOHPATE
YCTICIUIHbIE CTPATEI MY B PA3IHYHBIX CUTYALIHAX,

- YMEHHE NPOAYKTHBHO OOIIAThCS M B3aMMONEHCTBOBATH B MPOLECCE
COBMECTHOH  JICATENBHOCTH,  YYMTHIBATH  [IO3UIUHU APYTUX  Y9aCTHHUKOB
ACSTENBHOCTH, S(PPEKTHBHO PaspeliaTh KOHGIUKTHL

— BJIaJICHUE HaBBIKAMM TIO3HABATEIbHOM, yueOHO-HCCIIemOBATENLCKON U
POEKTHOH JEATENbHOCTH, HABBIKAMY pa3pelleHus podneM; CHoCOOHOCTE U
FOTOBHOCTH K CAMOCTOSATE/ILHOMY IIOKMCKY METOJIOB PELIeHHUs IPaKTHIECKHX 33724,
[PUMEHEHHIO PA3TUUHBIX METOIOB MIO3HAHUS,

== FOTOBHOCTE W CMOCOOHOCTh K CAMOCTOSTENbHOH MH(bOPMALKOHHO-
T103HABATENLHOM AESTENBHOCTH, BKIIOYas YMEHUe OpUEHTHPOBATLECS B Pa3IMYHBIX
MCTOYHMKAX MH(OPMALUK, KPUTHYECKHA OLIEHWUBATH U UHTEPIPETUPOBATE
VHPOPMAIINIO, TIOTYYaeMyIo M3 PasiadHbIX VICTOYHHKOB;

— BIaZICHAC A3bIKOBBIMM CPEACTBAMH: YMEHHE SCHO, JIOTMYHO M TOYHO
n3jiaraTb CBOIO TOUKY 3PEHHS, HCIIONIB30BATh 4IEKBATHBIE S3LIKOBBIE CpencTBa;

o BJI4/ICHHE HAaBbIKAMH I[TO3HABATENBHOH peQUIEKCHH KaK O0CO3HAHUS
COBEPIIACMBIX JICHCTBUH W MBICITHTENBHBIX TIPOLECCOB, HX pe3ynbTaToB H
OCHOBAHHH, I'PAHHUI| CBOEIO 3HAHUS M HE3HAHMS, HOBBIX MO3HABATEILHBIX 3aja4 "
CPEICTB JUIA UX AOCTHIKECHHS,

== UCNEYCTPEMIICHHOCTE B NOMCKaX M [PUHATHH  pelleHwui,
COOOPA3HTENEHOCTE ¥ MHTYHIWS, PA3BUTOCTE [POCTPAHCTBEHHBIX NPEICTABICHUIA;
CIOCOOHOCTE BOCTIPUHUMATH KPAacOTY ¥ FapMOHMIO MUpa;

°® RPEOMEMHBIX:

~~  CQOPMHPOBaHHOCTH TPEACTABICHHI O MATEMATHKE KAK 9ACTH MUPOBROH
8



KyIbTYpel M MECTC MATEMATHKHM B COBPEMEHHOM LIMBMIM3AlMM, CIIOCOOax
ONHCAHMUS SBICHHH pEaTbHOr0 MUPA Ha MATEMATHUECKOM A3bIKE;

——  chOpMHPOBAHHOCTH NPENCTABIEHHE O MATEMATHYECKHX IMOHSTHAX Kak
BKHEHIIMX MaTeMATHYECKHX MOJENSK, MO3BOJAIONIMX ONKMCHLIBATD U H3ydHaTh
Pa3sHBI€ TPOLECCHl W SBJICHMWS; IMOHMMAaHHE BO3MOXHOCTH aKCHOMAaTHYECKOro
IOCTPOEHUs MATEMAaTHIECKUX TEOPUIi;

T BIIAICHWE METOAaMM JOKa3aTeNbCTB M alTOPUTMOB DEIIEHHs, yMEeHUe WX
NIPAMEHSITD, TIPOBOJUTH HOKa3aTEIbHBIE PACCYIKICHUS B XOJ€ PEIIEHHs 33,14,

T BIaNCHME  CTAHJAPTHBIMH  NPUEMAaMU  DPEIIeHHs  palMOHANBHBIX U
MppalOHAIbHBIX, TOKAa3aTeNbHBIX, CTENEHHBIX, TPHIOHOMETPUHYECKUX YPaBHEHMUIT
Y HCPABEHCTB, UX CUCTEM; HCIOJIL30BAHHE TOTOBBIX KOMITBIOTEPHEIX POrPaMM, B
TOM HMCJIIC IUIs MOWCKA MYTH PELICHHS W WILIIOCTPALNY PEUIeHHsl YPaBHEHUH 1
HEPABEHCTE;

——  c(hOPMHUPOBAHHOCTE [peICTaBNCHHH 06 OCHOBHEIX MOHSITHSX
MaTeMaTHieCKOro aHalk3a M MX CBOWCTBAX, BIAJICHAE YMEHUEM XapaKTepH30BaTh
TIOBeICHHE (YHKIMH, HCIONB30BAHME TNONYYEHHBIX 3HAHMM JIs OIMHCAHWS W
aHalli3a peanbHbIX 3aBUCHMOCTEIL;

~  BJ3JieHMC OCHOBHBIMM TIOHSTHAMHM O IUIOCKHX W TPOCTPAHCTBEHHBIX
PEOMETPHUYECKHUX (PUTIypaX, X OCHOBHBIX CBOMCTBAX;

—  CHOPMUPOBAHHOCTH yMEHHUS PACIIO3HABATH reomMeTpudeckue GUrypsl Ha
HEpPTEXax, MOMENIX M B pPEAIbHOM MHPE; TPUMEHEHHE W3YYEHHBIX CBOWCTB
FCOMETPUIECKUX PUTYpP K GOPMYII [ULsl PELIEHUS TEOMETPHUHIECKUX 3844 U 33,3y C
MPAKTHYECKUM COAEPIKAHUEM,

~~  COPMUPOBAHHOCTE IpPEACTABIEHUH O mpoLeccax u SIBIIEHUAX, HMEOLIMX
BEPOSTHOCTHDIH XapaKTep, CTATHCTHYECKHAX 38KOHOMEPHOCTAX B PealbHOM MHpe,
OCHOBHBIX IOHSTHSX JNIEMEHTAPHOW TEOPHH BEPOSTHOCTEH; YMEHMH HAXOMUThL W
OLCHHUBATL BEPOSTHOCTH HACTYIUICHHS COOBITMH B IPOCTEMIIMX NPaKTHYECKHX
CUTYyalUHsX ¥ OCHOBHBIE XapaKTEPHCTUKH CIIyYalHbIX BETHIHH;

T BJIaJiCHMC HABBIKAMH HCIIONIB30BAHNUS TOTOBBIX KOMITBIOTEPHBIX POrPaMM IIPHU

PELISHUY 3a/1a4.



5. COAEPYKAHUE YYEBHOM JUCHUILINHBI
BBenenue
Ma'remamxa B HAyKe€, TEXHHKE, 3KOHOMUKE, H’H(ZbOpMaHI/IOHHBIX TEXHOJIOTHUAX H

Hpalcm'qecxoﬁ OCATEIIbHOCTH. LIeJIH. W 3a/1a41 M3Y4YEeHHs MaTEMATHKH IIPH OCBOCHHMHU

cneunansHocter CITO.
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AJITEBPA
Pazeumue nouamusa o uucne

Lensie u panwonansueie uucna. Jleicreutensusie uucna. Ipubnudicennvie

BLIYUCTEHUA.
Komnaexcuvie uucna.

Kopnru, cmenenu u nozapugmot

Kopuu u crenenn. KopHu HaTypanbHO#l cTenmeHW W3 4HCia M WX CBOMCTBA.
Crenenm ¢ paluOHAIBHBIME IOKA3aTeNsMH, WX cBolicrea. CTemeHd ¢
JEUCTBUTENbHBIMU TIOKa3aTelnsaMu. Ceoticmea cmeneny ¢ OeticmeumensHoim
noxazamenem.

Jlorapugm. Jlorapudm uncna. OcHoBHOE NOTapUPMUUECKOE TOKIECTEO.

Hecsitnansle u Hatypansebre Jorapudmst. [Ipapunia neiictsuii ¢ norapadmamil.

[Tepexo x HOBOMY OCHOBAaHHIO.

IIpeoGpasoBanne  anreGpawdeckdx  Buipaskenuii.  IIpeoGpazosanue

palrOHAllbHBIX,  HUPPAlMOHAILHBIX  CTENEHHBIX,  [IOKA3ATEIbHBIX |

JTorapu(pMHYECKUX BhIPAKEHHIA.

Ipakmuueckue 3auamusn

ApumeTnyeckne NeHCTBUS Haf YMCIAMH, HAXOXIEHHE NPUOITIKEHHBIX

3HAYEeHUH BEIMMMH ¥ TIOTPEIIHOCTEW  BBIYMCIEHWH (aGCOMOTHOW W
OTHOCHTEIBHOM), CPaBHEHHUE YHCIOBBIX BHIPAKEHUI.

Brruncnenne u cpasuenue xopHeit. Brimonuenne pacueros ¢ panuKaiamu.

Penienne wppaumoransHeIx ypasrenuit. Haxoxienue 3HadeHuil cTemeHei c
palliOHaNbHBIMKM  moKasatensmMu. CpasHenue creneHeidl. [IpeoGpasoBanus
BBIP2KEHHH, COIEPIKAUINX CTENEHH. PeleHue moKas3aTeIbHbIX YpaBHEHHIA.

Pemenue npuknaansix 3amay.

Haxoxxaenvne 3nadenuit norapudmMa Mo TMpOU3BOILHOMY OCHOBAHHIO. Iepexon
OT OIHOTO OCHOBAaHUS K Apyromy. Beraucrienye 1 cpapHeHue norapugmos.

Jlorapudmuposaune 1 NOTEHITHPOBAHNE BRIPAIKEHMIA.

IIpubmkennple BBIMHCIEHHS W DPEINCHHS [IPUKIAIHBIX

3apaq. Pewenne norapudmMuvecKnx ypaBHEHHI.
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OCHOBbBI TPUTOHOMETPUHA
Ocnognvie nonsmus
Panuannas mepa yroa. Bpamatensnoe npwxenue. CuHyC, KOCUHYC, TAHI€HC U
KOTaHI'CHC YHUCIA.
OcHOBHBIE TPUTOHOMETPHYECKHE TOMKIECTBA

®opmyinel npusegenus. Popmynsl croxenus. CopMyisl yaBoeHUs Popmysl
RONIOBUHHOZ20 Y.

[IpeobpasoBanus NPOCTEHINMX TPHTOHOMETPHYECKIX BBIPAKEHMH

I[IpeobpaszoBanne CyMMBbl TPUIOHOMETpHYECKMX (GYHKIMI B MpOM3BEICHME U

IIPOU3BEACHHS B CyMMY. Buipadicenue mpucoHomMempudeckux (QyHkyuili yepes

MANH2EHC NOOBUHHO20 AP2YMEHMA.

Tpueonomempuueckue ypasrenus u HepaseHcmea

ITpocredimue TPUrOHOMETPHYECKUE YPABHEHHS.

lpocmeriuiue mpuconomempuueckue nepasencmea.

O6parabie  Tpuronomerpwveckne QYHKUHH. ApKCHHYC, apKKOCHHYC,

apKTaHTeHC,

Hpaxkmuueckue 3anamusa
PajuaHHbIl METOJ| M3MEPEHHs YINOB BPALIEHWs M CBA3b C IPayCHON Mepoil.
OCHOBHBIE TPHUTOHOMETPHYECKHE TOX/ECTBA, (GOPMYIBI CIIOXKEHHS, yIBOCHHUS,
npeobpasoBaHue CyMMbl TPUTOHOMETPUYECKUX (YHKIMH B [IPOMU3BEICHHE,
npeoOpasOBaHne IpPOM3BENEHMSI TPUTOHOMETPUYECKHX (QYHKIHUA B CYMMY.
Ipocrefiiune TpUroHOMETpHYECKHE YPABHEHNs U HEPABEHCTBA.

ObpatHsle  TpuroHomeTpudeckie  (QYHKIMH:  apKCHHYC, apKKOCHHYC,

apKTaHI'eHC.

DyHKuHH, HX cBoficTBa U rpaduku

@ynxuun. O6nacTs ONpefeneHds W MHOXKECTBO 3HAYEHUH; rpaux QyHKIWH,
[OCTpOeHUE rpaguKoB QYHKIUH, 3aTaHHBIX PA3TMIHBIMK CIIOCOGAMH.

CroiicTBa byHKIMH. MOHOTOHHOCTS, YETHOCTE, HEYETHOCTB,
OrpaHU4eHHOCTb, MNEePHOTUYHOCTh. [IpomexxyTkH BospacTanus u yObIBaHHS,

Hanbosbllee M HAWMEHbBIIGE 3HAYEHHMS, TOUYKM OSKCTPEMYMA. I'paduueckas
12



unrepnperanus. Ilpumepsr  QyHKIMOHANBHBIX 38BHCUMOCTEH B  pealbHBIX
IPOLECCAX ¥ ABIEHHUAX. APUQMETHUECKUE oTiepalAn Hal QyHKIHUAMA.
Cnoxnas Gynxius (xomnosunust). onusmue o nenpepuienocmu GyHKyuu.

O6parnsie gynxuun. Obracme onpedenenus u obnacme 3nauenuii 06pamHol
@yurxyuu. I'paghur obpammnoii hynxyuu.

CreneHnble, NIOKa3aTebHEIE, norapupmudeckKue "
TPUTOHOMETPUYECKUE QYHKIINH.
OGpaTHble TpUrOHOMETpUYECKUE (PyHKIMY

Onpenenenns GyHKuui, ux CBOKCTBA M rpadHKH.

[Ipeobpazosanus  rpaduxos.  Ilapamnenbusiii  meperoc, CUMMETpHS
OTHOCHTENILHO OCEH KOOP/AMHAT ¥ CUMMETPHsI OTHOCHTENILHO Hadana KOODPAHHAT,
CHMMETpHA OTHOCUTENBHO NPAMON )y = X, pacTshikeHUEe M CKaThe BIOJb Oceit
KOOPIUHAT.

Hpaxmuueckue zanamusn

Ilprveps! 3aBUCHMOCTEll MeX/Iy MepeMEHHBIMH B peabHBIX nporeccax M3
CMeXHBIX auciume. Onpeaenenue Gpyakumit. [loctpoeHue u ureHue rpaguKoB
¢ynxuuit. Hccnemosanue ¢ymkuun. CroiicTra IMHENHOM, KBaIpaTHYHOH,
KyCOYHO-IUHEHHOW 1 gpoGHo—ﬂMHeﬁﬁoﬁ Gyuxuumit.  Henpepoiable u
nepronudeckne ¢pynkuun. CpoifcTBa M rpaduku cHHyca, KOCHHYCA, TAHIEHCA U
Kortanrenca. O6parnble GyHkuuy u ux rpadukn. O6paTHbIe TPUIOHOMETPUYECKHE
dynxumu. Ilpeobpasosanus rpaduka Qysxmam. I apMOHUYECKHEe KoJebaHusl.
[ Ipuknanusle 3anaum.

IloxasarernbHble, norapupMuUUecKue, TPUOHOMETPUUECCKUE YPaBHEHHS W

HepageHcmaa.

HAYAJIA MATEMATHYECKOT O AHAJIV3A
Hocaepoeatensnocrn.  Crocobbl  3aJaHMs W CBOMCTBA  YHCIOBBIX
ITOCIENOBATENLHOCTEH.

llonsmue o0 nmpedene nocnedoeamensrocmi. Cywecmeoeanue  npedena
MOHOMOHHO 02PaAHUYEHHOT nOCAe008aAMENbHOCTII. CymmupoBanue

TOCIENOBATENbHOCTEH. becKoHeuHo yOrIBaromas reoMeTpuyeckas IpOrpeccHs |
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ee cyMMma.

IIpouwssonnas. IloHATHE O NPOU3BOAHON (YHKUMH, €€ IeOMETpHYecKuit u
usnyeckuit cMbIc. YpapHeHue KacaTensHol k rpaduxy ¢yaxumm. [TponssoHbie
CYMMBI, pa3HOCTH, UPOM3BENCHHUA, YacTHbe. [IpOM3BOAHEIE  OCHOBHBIX
3JIEMEHTapHBIX QyHKUuH. [IpuMeHeHHe MPOM3BOAHON K UCCIIEJOBAHMIO QYHKIIUH
M NOCTpoeHUIo rpaduxos. [Ipouzeodnvie obpamuoti QyHKYuu u KOMNOZUYUU
PyHKyUL.

[Ipnmepsl  uCTONB30BAHMS MPOWZBOMHON IS HAXOX/IEHWS HAUNIYYIIETO
PCIICHAS B NPUKIATHBIX 3aja4ax. Bropas npomsBopHas, ee reoMeTpUuecKHi u
usmaeckuit cmbicn. Haxox/eHue CKOpocTH Uls TIpolecca, 3aJaHHOro GopMyJIoi
U IpauKoM.

IlepsooGpasnas u unterpan. [IpuMeHenwe ONpeNeNeHHOTO MHTErpala s
HAXOXKICHUA IUIOMAJM KpuBOIMHEHHOH Tpaneuun. @opmyna Heorona—
Jleribunua. ITprumepsl MpUMeHEH s UHTErpaa B GU3UKE U TeOMETPHH.

Hpaxmuueckue 3anamus

HucoBasl 1MOC/IEI0BATEILHOCTD, CHOCOOL! e¢ 3a[aHus, BBIYMCIEHHS HUICHOB
nocnenosarenbHocTd. Ilpegen mocnenoBarensHocTd. Beckoneyno y6bIBaromias
reoMeTpuHecKast MPOrpecCusi.

[MponssozHas: MexaHUYECK il i FeOMETPUYECKHiT CMBICT IPOH3BOLHO.

YpapHeHue kacarensHod B ofmem Buge. Ilpasuia  u bopmyJTbl
AubdepeHIMpoBatus, TallMla IPOM3BOJHEIX  3JIEMEHTAPHBIX GyHKOHH.
ViccnenoBanue QyHKIMM ¢ IOMOLIBIO NPOM3BOHOH. HaxoxaeHue Haubomsurero,
HaNMEHBILICTO 3HAYCHUSI ¥ SKCTPEMANbHbIX SHAYECHUH (QyHKINH.

Murerpan u neppooGpasuas. Teopema Herorona—Jlei6nmia. Ilpumenenue
UHTErpana K BhIYHUCICHNIO PU3MYECKHUX BEIMYHH H MIOLIaIeH.

YPABHEHUWSA 1 HEPABEHCTBA

YpaBHeHHS W CHCTeMB! ypaBHeHHH. PanuoHaBHbEe, UppanuOHAIbHEIE,
[IOKa3aTeNIbHBIE U TPUTOHOMETPUHECKUE YPABHEHHS U CHCTEMEL

PaBHocHITBHOCTB ypaBHEeHNMI, HEPaBEHCTB, CHCTEM.

OcHoBHbIe NPrUEeMBI UX pellenus (pa3Noxkenye Ha MHOKHTENH, BBEICHHUE HOBBIX
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HCHM3BECTHBIX, IOJCTAHOBKA, rpadHuecKuil MeTon).

HepasencrBa. Paunonanbuble, WppalUMOHANbHBIE, [TOKA3aTelbHbIE U
mpuzonomempudeckue HepaeHcTBa. OCHOBHBIE MPUEMBI UX PEIIEHUS .

Hcnonnzosanue coiicTs ¥ rpadukoB GyHKIKA Npu pelieHHH ypaBHeHuH

¥ HepapeHcTB. Meton wunTepBanoB. Msobpaxkenue Ha KOOPAHHATHOM

IUIOCKOCTH MHOYXKECTBA pELIEHHH YpaBHEHUNM U HEpaBeHCTB C JBYMS

MIEPEMEHHBIMU U UX CHCTEM.

Ipurnaonsie 3adauu

IlpuveHenre MaTeMaTHIECKUX METOMOB IS PELISHMs COeP:KATeIbHbIX 3a/1ay
U3 pa3-TNYHLIX 00nacTel HayKy U MPaKTHKH.

VHrepnperauus pesyabTara, y4eT peanbHbIX OrpaHUYeHHIH.

Ipaxmuyeckue 3anamus

Kopuy ypasuennit. PaprocunsHocTh ypasHenuit. [IpeobpasoBanne ypaBHEHHIL.

OcHoBHble mnpuemsl pemleHnss ypasHeHWH. Pemenme cucteM ypasHeHHIL.

Mcrnione3oBanne cBOUCTR M rpadyKoB GyHKIUH U1 PeIICHHS YpaBHEHUH 1

HEpPaBEeHCTB.

KOMBHUHATOPHKA, CTATUCTHUKA " TEOPHUA
BEPOSITHOCTEM
ONeMeHTbI KOMOMHATOPUKH

OcHoBHBIE NOHATHS KOMOMHATOPHKHM. 3a1a4y HA TOACYET 4UCIa pa3MenieHui,
[IepecTaHoOBOK, coueraHud. Pemtenwe 3amau nHa nepebGop Bapuantos. ®opmya
bunoma Hetorowa. CBojicTBa GHHOMHHATEHBIX K03(h(MHIHEHTOB. TpeyronsHuk
ITackamns.

OneMeHTBI TeOpUH BEpOSITHOCTEH

Cobbitre, BepoATHOCTH COGBITHS, CIONKEHME M YMHOXEHUE BEPOATHOCTEH.
Ionamue o nezasucumocmu cobvimuii. [Juckpemnas cﬁyuaﬁuaﬂ BENUYUHA, 3AKOH
ee pacnpederenun. Hucrosvie xapaKmepucmukyu — OUCKDEmHOI CAYYAUHOLL
senuuunsl. [lonamue o saxone boavuiux yucen.

DIeMeHTB! MAaTEMATHYECKOH CTATUCTHKY

lpencrasnenue fannbix (Tabmuiipl, uarpaMMel, rpabuKe), 2eHepanbHas
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cosokynHocms, ewibopka, cpednee apupmemuyeckoe, meouana. llonamue o
3a0a4ax MAMEeMaAMUYecKos CIMamucmuxu.
Pewenue npaxmuueckux 3a0au ¢ npumeHeHuem 6eposmHOCHHbIX MeModos.
Ilpaxkmuueckue 3anamus
Vicropus pasuTust KOMOMHATOPHKH, TEOPUM BEPOSTHOCTEH M CTATHCTHKH M WX
pOJb B PpasNIMYHBIX Cepax uelnoBeYecKOoM IKu3HedesTeNbHOCTH. [IpaBuia
KoMOUMHATOpHKY. PemieHne KoMOGUHATOPHBIX 3a4ad. Pa3sMeIleHus, COYeTAHUS W
nepecTaHoBKU. bunom Herorona u Tpeyronsruk [Mackamns. ITpuknagmsle 3amat.
Knaccuueckoe onpefenenne BepOsSTHOCTH, CBOMCTBA BEPOATHOCTEH, Teopema 0
CyMMe BepoATHOCTeH. DBrwiumcnenme BeposTHOCTeM. [lpuknmaguele 3amayu.
Ilpencrapnenue yucaoBex qanHsX. [IpuKiIagHbe 32840,
I'EOMETPUA
[Ipamble H NJIOCKOCTH B IPOCTPAHCTRE
B3aumHOe pacronoieHue IBYX HpAMBIX B TPOCTPAHCTBE. [apannensHocTh
OpsSMOA M myiockocTH. [lapaniensHOCTh MIIOCKOCTEHN. IlepneHnuKyNsIpHOCTE
NpAMOM ¥ rIockocTd. Ilepnenaukynsp W HakmoHHAs. Yrom MEXIAY IpSIMOU U
TTOCKOCTEIO. JAByrpanusiii yrod. Yron MEXY IUTOCKOCTSIMHU.
[Teprien AMKYIAPHOCTD ABYX MIOCKOCTEH.
['eomeTpuyeckue mpeoOpasoBanus NPOCTPAHCTBA: MapaiUIeNbHBI nepeHoc,
CUMMETPHS OTHOCHUTENBHO MIOCKOCTH.
Ilapannensnoe npoexruposanve. [lnowads  opmozoHanbHOT NpOexyU.
M300pakenue npocTpaHCTBEHHBIX GUryp.
MuororpasHukn
Bepumnsl, peGpa, rpasu MHOrOrpanuuka. Pazeepmxa. Mnozozpannvie yenul.
Bownyxnsie mnozozpannuxu. Teopema Siinepa.
lpusma. lpamas u naxaonnas npusma. TpaBunsHas npusma. [Tapanrenenunen.
Ky6. Ilupamuna. IlpaBunsuas nupammpma. Ycedenuas nupaMuzga. Terpasap.
Cummertpuu B xyGe, B mapaiuienenunese, B Ipu3Me 1 mupamuze. Ceuenus kyoa,
MPU3MBI M TTHPAMU/IBI.

[TpencraBnenue o MpaBMIILHBIX MHOTOTPAHHHKAX (TeTpasape, KyGe, OKTa’/Ipe,
16



JIOJIeKadipe U UKocaape).

Tena u nosepxHocmu epaujenis

[yunaaap W koHyc. VYcedewHsl konyc. OcHoBauue, BbICOTa, GOKOBas
MOBEPXHOCTh, o0pasyromas, pa3séprka. OceBble CceueHWs W CEYEHU,
napasieibHble OCHOBAHHUIO.

llap w cepa, ux ceqenns. KacarenbHas miockocts K chepe.

Hzmepenus 6 2eomempuul

O6wem m ero u3mepenve. aterpansHas Gopmyna o0sema.

@opmynsl  obbeMa Ky0a, MPAMOYTONBHOTO TApajlleNeNunesa, IpH3MBbI,
munuHapa. @opmynel obbeMa nUpaMuabl M KoHyca. POpMyNBl  IUICIIALH
TIOBEPXHOCTEH LUUIHHAPA U KoHyca. DopMyJibl 00beMa 1apa U IIOMAIH cepsl.

[TonoGue Ten. OTHOMmIEHNS MITOIIAIEH TOBEPXHOCTEN U 00BEMOB MTOTOOHBIX TEL.

Koopaunars! 4 BeKTOpPBI

IIpsmMoyronbHas (JexkapToBa) cHCTeMa KOOPAMHAT B mpocTpanctse. Dopmyna
PACCTOSHUS MEKIY IBYMS TOUKAMH. Y paBHEHUS CQEPbl, WIOCKOCIU U NPAMOTL.

Bexropsl. Mogyns Bextopa. PaBeHCTBO BekTopoB. CIIOMEHHE BEKTOPOB.
YMHOMEHME BeKTOpa Ha 4uciio. PasnoxeHne BeKTOpa 110 HATIPaBNEHMSM. YToj
MEXIY AByMs Bek-Topamu. IIpoekuus BexTopa Ha ock. KoopawmaTel BekTopa.
Cxansproe npousBeieHyie BEKTOPOB.

VcnonszoBanue KOOpAMHAT M BEKTOPOB NpH pELICHHH MATEMATHYECKUX W
OPUKIaAHBIX 3a1a4.

Hlpaxmuveckue 3auamus

[IpusHaxky B3aMMHOTO DACHONONKEHMS MPSMBIX. YTOJN MEXIY NPSIMBIMH.
BzanMHoe pacnionoxeHue NpsSMBIX U IUIOCKOCTeH. TTepreauKysp ¥ HaKIIOHHAS K
IJIOCKOCTH. YTON MeXKAy MNpsMOM K IUIOCKOCTBIO. TeopeMbsl O B3aMMHOM
PACTIONIOKEHUH NPSAMOH 1 rutockocTy. Teopema o Tpex nepreHauKyIsapax.

llpusHaky u CcBOMCTBA Mapa/UIeNbHBIX M NEPHEHIMKYNSPHBIX IUIOCKOCTEI.

Paccrosnue or Touku HJO TIJIOCKOCTH, OT HpﬂMOfI A0 TUIOCKOCTH, pacCTOsAHHE

MEXKTY

NIIOCKOCTAMM, MEXKIOY CKPEIIMBAIOIINMHACS TIPAMBIMH, MEXXITY ITPOM3BOJIBHBIMHA
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GuUrypamu B MpoCTpaHCTBE.

[TapaniensHoe NPOEKTHUpOBaHWE M €ro cmoiictBa. Teopema o niowadu
OpMO2OHANBHOU — NPOEKYUU  MHOSOY2ONbHUKG.  B3aMMHOE  pacIIONIOKEHHE
IIPOCTPAHCTBEHHBIX QUTYD.

Paznnunble BubI MHOTOrpaHHUKOB. MxX n3obpakenns. Ceuenusi, pa3sBépTKa
MHOrorpaHHuKkoB. [lnomans nosepxHocTH. BHIbl CHMMETpUil B IIPOCTPAHCTBE.
CuMMeTpus Ten BpallleHMS W MHOTOrPaHHMKOB. BrrumcrneHue miomaned u
00BeMOB,

Bektopel.  [lelicTBrst ¢ BekTopamu. JlexapToBa cHCTeMa KOODAHMHAT B
NPOCTPAHCTBE. YPAaBHEHHE OKPY)KHOCTH, C(Epsl, IUIIOCKOCTA. PaccTosHME MEKIY
To4UKaMH. JISHCTBHA C BEKTOpaMH, 3aJaHHBIMH KoopauHaTamu. CKalspHOE
NpOW3BECHUE BEKTOPOB. BekTopHoe ypaBHeHMe MOPAMONH U  IUTOCKOCTH.
Vicnons3oBanue BEKTOPOB MPH JJOKA3ATENLCTBE TEOPEM
CTEPEOMETPHUH.
IIpumepnvie memyt peghpepamos (00xk1a008)
¢ HenpepsisHeie qpobu.
* IllpumeneHue ClOXKHBIX TPOLIEHTOB B 3KOHOMHYECKUX PacyeTax.
* IlapannensHoe mpoekTupoBaHue.
¢ CpenHue 3Ha4eHUs W WX IPUMEHEHHE B CTATHCTHUKE.
* BeKTopHoe 3a/1aHue NpsSMbIX 1 IUIOCKOCTEH B IPOCTPAHCTBE,
« CnoxeHue rapMOHHYECKUX KOJIeOaHMi,
* ['paduyeckoe pemenne ypasHenuii ¥ HepaBeHCTB.
* IlpaBusbHble 1 MOMyTIPaBHIBHbBIE MEOTOIPAHHUKH.
* Konnueckue cedeHns 1 MX IPUMEHEHHUE B TEXHUKE.
¢ Tlonsarue nuddepenimana u ero NPUIOKEHUS.
* CXeMBbl IOBTOPHBIX MCTIBITARM BepHymmu.

* Hccnenosanue ypaBHeHni 1 HEPABEHCTB C TAPAMETPOM.
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6. CTPYKTYPA U TEMATHYECKWH IIJIAH YYEBHOM

JUCHUITIIUHBI

6.1. KosnyecTBo yacoB Ha ocBoenue paboueii mporpamMmal

Y4eOHOM IHCHHNIHHBI

O6bem oOpazoBaTenpHOMN nporpamMMbl 234 yaca, B TOM YKCIIE:

O6mem paboTe! Bo B3anmo/ielicTerY ¢ npenogaBaTteneM 234 yaca.

6.2.00bem yueOHO NHCHHIVIMABL B BUALI Y9010 padoTh!

Bup y4uednoii padorsr

Obnem yacon

O6nem obpasoBartebHOH porpamMmel (Beero) 234
O6nem paGorb! ofyuawmmxess BO B3aHMoOAeHCTBHM ¢
npenogasaresieM 234
B TOM YHCIIE:
TEOPETHYCCKUE 3aHITHS 132
IPAKTUYECKHE 3AHATHS 80
KOHCYJILTAIUN 16
[Ipomesxyrounas arrecramus B GopMe dK3aMeHa 6
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7. YA4EBHO-METOAUYECKOE I MATEPUAJIBHO-
TEXHUYECKOE OGECITEYEHHWE

OcBoenue  mporpammbl  ydebHoM — mucuuminesl  «Maremartukay
npejrnosiaraeT Hamuuue yueoHoro kabuHeTa «MaTtemaTuka.

V4eOHO-METOIUYEeCKOTO W MaTepUalTbHO-TEXHUYeckoro obecreqyeHve
KabuHera:

* yyeOHO-METOANIECKUI KOMILIIEKC MPeroaBaTens;

* HarsgaHble nocodus no npodumo kabunera;

© MyJbTHMEHa: KOMIIBIOTED, IPOEKTOP, DKPaH.

Undopmanuonnoe obecnieyenune 00ydenns
[lepeuyens pexomeHngyeMbIx yueOHBIX H3ganui, uTepHeT-pecypcos,
AOMOJTHUTEJILHOH JINTePaTypsl

OcHoBHAdA JHUTE paTvpa

1. Anumos III. A. MaremaTtuka : anrebpa U Hayajna MaTeMaTH4YeCKOIrO
ananuza. 10 — 11 knacc: yuebnuk / . A. lanagn, FO. M. Konsarun. —
Mockaga : IIpocsemenue, 2018. — 463 c. — 50 sk3.

2. Aranacsu JI. C. 'eomerpus (B 2-x gactsx). Y. 1 : yue6Hoe nocobue / JL.
C. Aranacsn, B. T. bassineB. — Mocksa : KnoPyc, 2017. — 396 c. —
URL: https://www.book.ru. — Pexxum moctyna: o moanucke.

3. Aranacsu JI. C. 'eomeTpus (B 2-x gactax). U. 2. : yuebnoe nocobue / JL
C. Atanacsy, B. T. bazsuies. — Mocksa : KnoPyc, 2017. — 424 ¢. —
URL: https://www.book.ru. — Pexxum 1ocTyma: 1o moimuckKe.

4. bammakoB M. 1. Maremaruxa : yuebnuk mist CI10 / M. U. bammvakos.
— Mocksa : KuoPyc, 2020. — 394 ¢. — URL: https://www.book.ru. —
Pesxxum octyna: no noammcke.

5. Boromomnos H. B. Maremaruka : yuebnuk nis CI1O / H. B. boromonos,
[1. Y. Camoiinenko. — 5-e u3a., nep. u gon. — Mocksa : M3narenscTso
[Opaiit, 2018. — 401 c¢. — (IlpodeccronansHoe obOpazoBaHue). —
URL: https: // urait.ru.— Pexwum mocTtyna: no noanucke

6. Boromonor H. B. ITpakTuueckue 3aasTHS 110 MaTeMaTke B 2 4. HacTs |

: yuebuoe nocobue ana CITO / H. B. boromonos. — 11-e uza., nep. u



norn. — Mocksa : Hsaparenscteo HOpaiit, 2019. — 326 c. —
(ITlpodeccuonansHoe obpazoBanue). —URL: https://urait.ru. — Pexum
JIOCTYTIa: IO MOANUCKE

. boromonos H. B. Tlpakruueckue 3ausTus Mo MaTtemaTtike B 2 4. Hacts 2
: yueOHoe nocobue ans CITIO / H. B. boromonos. — 11-e u3z., nep. u
nom. — Mocksa : WspatembctBo IOpaiit, 2020. — 251 c¢. —
(ITpodeccuonansroe obpaszosanue). — URL: https://urait.ru. — Pexum
AOCTyMAa: TIO MOANKCKE

. Jamasa A. A. Maremaruka : yuebnux qus CIIO / A. A. JlanasH. - 3-¢
m3n. — Mocxksa : @opym : HALl MTHOPA-M, 2020. - 544 c. — (Cpennee
npodeccuonansroe obpaszosanme). — URL:  http://znanium.com —
Pexxum pgoctyra: o nojanucke.

. Cenpix Y. 10. Maremaruka : yuebnuk u npaktukym mns CITO / U. 10.
Cenpix, 0. b. I'pebenmmxoB, A. 10. Illerenes. — Mocksa
Wznarenscreo FOpaiit, 2020. — 443 ¢. — Mocksa : HOpaiit, 2020. —
URL : https: // urait.ru. — Pe>xum mocTyma: 1mo moamnucke.

llOl'lOJ'l HUTCJILHANA JHTEPATYPA

. boromonos H. B. Maremaruka. 3agadu ¢ pemenusmu B 2 4. Yacts 1 ¢
yyebnoe nmocobue gns CIIO / H. B. Boromonos. — 2-e u3n., ucnop. M
pon. — Mockea : MzmarenmsctBo Opaiit, 2020. — 439 c. —
URL: https://urait.ru. — Pexxsim 1oCTyIIa: 10 MOITHCKE.

. boromonos H. B. MaremaTtuka. 3aga4du ¢ pemeHnsamu B 2 4. Yacts 2 :
yuebHoe nocobue pust CI1O / H. B, boromonos. — 2-¢ u3A., ucnp. 1
jgorn. — Mockea : MamatensctBo [Opa#it, 2020. — 320 c. —
URL: https://urait.ru. — Pexxum jrocTyTia: mo mopimucke.

. Hanasn A. A. COopHuK 3aa4 1o MaTeMaTrke : yuebHoe mocobue /A. A.
Hapasa , 3-e n3n. — Mocksa : @opym, MHOPA - M, 2018. - 352 c.: -
(ITpodeccuonansHoe obpazoranne). - URL: https://znanium.com. —

PeyxxumM poctyna: no nojmnucke.
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4. Kpemep H. III. Matemaruka nns xojulemxedt : yuebHoe mocobue ans
CIIO / H. IIL. Kpemep, O. I'. Koncrantunosa, M. H. ®punman ; moj
pen. H. III. Kpemepa. — 10-e wu3n., mep. m mon. — Mocksa :
MsparensctBo IOpaift, 2020. — 346 c¢. — URL: https://urait.ru. —
Pexxum nocryna: mo moamucke.

5. Kyuep T. Il. Maremaruka. Tects! : yaebHoe mocobue mus CITO / T. IL.

Kygep. — 2-e u3n., ucop. u gon. — Mocksa : Uznarenscto HOpaiir,
2020. — 417 c. — URL: https://urait.ru. — Pexum mocTyma: 1mo
IOITACKE.

31



8. XAPAKTEPUCTUKA OCHOBHBIX BUAOB AEATEJBHOCTH

OBYYAIOINXCSH
Copepxanne XapakTepHCTHKA OCHOBHBIX BHAOB Y49eOHOMH @opMbI 1 METOABI KOHTPOJIA
AeATeNHHOCTH H OIEHKH pPe3yNbTaToB
o0yqarouiuxes (Ha yposue yaeSHbIX AeicTBHIH) 00yueHus
Beeaenue OsznakoMIeHHE ¢ POTIBIO MaTEMATUKH B HAyKE, BxomgHo#l KOHTpOJL: YCTHas
TEXHUKE, IKOHOMHKE, MHPOPMALIOHHBIX becena.
TEXHOJIOTHSX Y NPAKTHUECKON ACATENLHOCTH.
O3HaKOMIIEHHUE ¢ LEISIMU ¥ 3afadaMy U3y dYeHHsI
MareMaTHKH Ipa ocBoenuu crerpansrocreit CI10
AJITEBPA
Paszsurtue Brimosinenue apupmMeTHyecKux (eHCTBHN Haf, Bxoano#t koHTpONE: yeTHAA
MOHATHS 0 YHCIIAMH, COYUeTas YCTHBIE U NUCHMEHHbIE IPUEMBEIL. becena.
qucae Haxosxienue npubIikeHHbBIX 3HAYCHUH BETUYHH U Texyuruit KOHTPOIL:

IOTPEIIHOCTEH BHIYUCIEHUH (aDCOMOTHON 1
OTHOCHTEINILHOM); CPABHEHME YACTIOBLIX BBIDAKEHUH.
Haxoxnenue omubok B npeobpazoBaHusx U
BBIYMCIIEHUSIK (OTHOCHTCS KO BCEM ITYHKTaM
ITporpamMmsl)

YCTHBIN o1poc.
Brinonnenye npakTHYeCKoH
paborsr 1.

BrinonaeHe NpoBepo9HoH
paboTtbr No 2.

OueHka: pe3yabLTaTHBHOCTH
paboTs! 00yyaromerocs Npu
BBINOJIHCHUY 33/IaHUH Ha
yueOHBIX 3aHATHAX

Kopnu, cTenenn,
JiorapupMebI

O3HaKOMIIEHHE € TOHATHEM KOPHS n-H CTENEHN,
CBOMCTBAMH PAJIMKAIOR W IIPABUIIAMY CPABHEHUS
KOPHEH.

DopMyIHpOBAHHE ONPEICTICHNS KOPHS U CBOHCTB
KOpHEe#. BhIuuciienne 1 cpaBHEHHE KOPHEH,
BBINOJTHEHUE TIPUKHJIKA 3HAYEHUS] KOPHSL.
[IpeobGpaszoBanue YUCIIOBBIX U OYKBEHHBIX
BLIPAKEHUH, COACPIKAINMX paJIHKaIIBI.

BrimosHeHEE pacu€ToB 1o GhopMynaM, CoaepIKalumM
panFKaNbl, OCYINECTRSSI HEOOXO0MMbIE T10ICTAHOBKH
1 rpeobpaszopanus. OnpeeneHrue paBHOCHILHOCTH
BhIpaXKeHUH ¢ pajukanamu. Perenue
UppalYOHATBHBIX YPABHEHHH.

O3HaKoMJICHUE C TIOHSTHEM CTEIICHH ©
JNeHCTBUTENBHBIM TToKaszareneM. Haxoxnenne
3HAYEHHH CTEIEHH, UCIIONIB3Ys IPU HEODXOMMOCTH
WHCTPYMEHTA/IbHBIE CPEJICTRA.

3anuchIBaHUE KOPHSA #-H CTEIICHH B BHJIE CTENEHH C
JpoOHBIM TIOKa3aTeeM U Hao0opoT.
DopmynupoBaHHe CBOHCTRB creneHeil. Belauciienue
CTENEHEH ¢ pallMOHATIBHBIM [0Ka3aTelleM,
BBLITIOJIHEHUE IPUKUJIKH 3HAYEHHUS CTEIIEHH,
CpaBHEHHE CTECNEHEH.

[Ipeobpazoranie YHCIOBBIX ¥ OYKBEHHBIX
BRIPAKEHMH, COJIEPKAIUX CTCIICHH, IPIMEHSA
cBOHCTRa. Pemmenne nokasare/lbHbIX YPABHEHHH.

Bxonuso#t KoHTpOIb: ycTHas
Oecena.

Texyupit KOHTPOIE:

Yeruslii orrpoc.

BrimosiHeHWe  [IPaKTHYECKON
paboTr No241Ne25.
BermosiHenne  IpakTHIECKOH
pabotsl Ne35 u Ne 37.

Onenka:  pe3yibTaTHBHOCTH
paboTel oOydarolerocs Npu
BLINOJIHEHHH ~ 38/laHuk  Ha
y4eOHBIX 3aHATHIX
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O3HaxoMJIeHHEe ¢ IPUMEHEHMEM KOPHEH U cTenenei
IIPY BBIYUCIIEHHH CPE/IHKX, JICJICHHH OTPE3KA B
«30JI0TOM ceyeHuM». Pelenue NpuKIagubIxX 3a1a4 Ha
CIHOMCHBIE IPOLIEHTEI

[Ipeo6pazoranue | BrimosiHeHune npeobpasoBanuii BEIpaKeHHIH, BxonHo#t KOHTpONB: ycTHAas
anrefpamveckux | npumenenue Gopmyn, [IpeoGpazosanue beceja.
BBIpasKeHHH ajIredpanvyecKuX BBIPAKEHMHM CBSI3aHHBIX CO Texynmit KOHTPOJIB:
CBOMCTBaMU CTeNeHEH 1 Torapu(MOB. Yeruslii onpoc.
Ornpenernenne 061acT AOMYCTAMBIX 3HAYEHHMH Bremonsenne — npakTHueckoit
Jorapu(pMIYEcKOro BelpaxeHus. Pemenue padoTer No24.
norapuMHUECKUX YPABHEHNH, Brmonuenue IPOBEPOYHON
pabotsr Ne 26.
OueHka:  pe3yJIbTaTHBHOCTH
paboTsl  of0ywaroinerocs Ipu
BBIIOJIHEHHM  3ajaHuil  Ha
y4eOHBIX 3aHSATHSX
OCHOBbBI
TPUTOHOMETPUU
OcuopHBIE ITpuMeHeHwe OCHOBHBIX TPUTOHOMETPHHIECKHX Bxoamo#t koHTposs: ycTHas
TPHTIOHOMETPHYEC | TOX/IECTB JUI BHIYHCICHHUS 3HAYCHU N Oecena.
KHEe TOKIECTBA TPUTOHOMETPUYECKUX QYHKIMIH 110 OJIHOH W3 HHUX. Texymuit KOHTPOIB:
YeTHBIH ompoc.
BeimonHenue — mpakTHYecKOH
pabotsl Ne 7 1 8.
OueHka:  pe3yabTATUBHOCTH
paboTel  00ywarolmerocs IpH
BLITOJIHEHHUH — 33JaHuil  Ha
yueOHBIX 3aHSITHIX
[Ipeobpazoranus M3ygenne ocHOBHBIX HOPMYIT TPHTOHOMETPHH: BX0/HOW KOHTpPOJb: YCTHAs
npocTeHmux (GopMyIIBI COKEHAS, YABOCHHS, IIPeodpa3oBaHus Oecera.
TPHTOHOMETPHYIECK | CYMMBI TPHTOHOMETPHUYECKUX DYHKIHH B Texyuuit KOHTPONE:
HX BBIpAMEHHi IPOM3BE/IEHNE U ITPOU3BEACHUS B CYMMY U YeTHBIH onpoc.
IPAMEHEHIE TIPH Bemmonxenue  npaxTHYecKOH
BLIYHCIIEHUHN 3HAYECHHS TPUTOHOMCTPUYCCKOTO paborer Nel0.
BBIPKCHHS U YIIPOLICHHUS ET0. Onerka:  pe3ylnbTATHBHOCTH
OznakoMIIeHHE CO CBOMCTBAMM CAMMETPHH TOYEK Ha | paboThl 0OyYaromerocs mnpu

CHMHUYHON OKPYXXHOCTH ¥ MPUMEHEHWE HX JIJIS BRITOJINEHMM  33JaHuil  Ha
BBLIBOJIA (hOPMYIT IPHUBEICHHAS. y4eOHBIX 3aHSITHIX
IIpocTeiimye Peurenye o GpopmynaM B TPUTOHOMETPHUECKOMY Bxonno#t xouTponb: ycTHad
TPUI'OHOMETPHYEC | KPYTy IPOCTEHIINX TPUTOHOMETPHYESCKIX Hecena.
KHE YPABRHCHUSA H YpaBHEHUII. Texyimmit KOHTPOJIB:
Hepagencmea lIpumenenne oOLUMX METONOB pPEIIEHHs YpaBHeHuH | YCTHBIN Onpoc.
(npHBeneHNAE K THHEHHOMY, KBA/IPATHOMY, METOJ Brimonaenne  mpakTHUYECKOH
PasIOXKCHHS HA MHOXHTENH, 3a- MEHBI IepeMeHHo#) | paboTst Ne 14,
[IpH PEIICHUH TPUTOHOMETPHYCCKHX YPaBHEHHH. Brmonnenne POBEPOYHOH
YMeHue 0TMe4aTh Ha KPyre PeiICHAs MPOCTEHINAX pabotsr Ne 8.
TPUIOHOMETPHYECKHX HEPABCHCTB. Ouenka:  pe3yisTATHBHOCTH
paboTel  o0ywaromerocst Mpu
BBIITOJTHEHHWH 3a/laHuH Ha
yueOHBIX 3aHATHSIX
ApxcuHyc, OsHakomieH#ne ¢ MOHATHEM 00PATHBIX BxonHolt KOHTpONB: YyCTHasA
APKKOCHHYC, TPHIOHOMETpHUECKUX QyHKumi. Usyyenue Decena.
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APKTAHICHC YHC/IA

Onpe/elieHuH apKecunyca, apKKOCHHYyCa, apKTanrenca
uyucia, GopMyIupoBaHKe ux, H300paKeHHE Ha
€IMHUYHON OKPYKHOCTH, IPUMEHEHHE [IPH PEUISHHUH
YpaBHEHHUH.

Texymui KOHTPOJIb:

YCTHBIA onpoc.

Beimonuenue  obsazaTenbHON
KOHTpPOJIbHOH paboTel Ne 1.
Onenka:  pe3yJIbTaTHBHOCTH
pabotel oOyuaromerocss IpH
BLIIOJTHEHUH  3aJaHuil  Ha
y4eOHBIX 3aHATHIX

®YHKLUWHK, UX
CBOWMCTBA U

I'PAGOUKNA
POyHKIHH. O3HaKoMIIEHHE C MOHATHEM [TEPEMEHHOH, Bxoano# KOHTpOJb: yCTHas
IMousTae o [NPHMEPAMH 3aBUCUMOCTEH MEXy NIEPEMEHHBIMH, becena.
HENPEePBIBHOCTH Osuaxomienue ¢ noustueM rpaduka, onpeneneane | Tekymui KOHTPOUIS:
hyHKI AR NPUHAUISKHOCTH TOUYKH I'paduKy QyHKIH. Yerasii onpoc.
Omnpenenernue no Gopmylie npocreimei [Tposepounas pabota Ne 6.
3aBHCUMOCTH, BUJa e€ rpaduxa. Beipakenue 1o Ouenka:  pe3yILTATHBHOCTH
(bopmye 0HON IEPEMEHHOH Yepe3 ApyTrue paboThl 00Y4arOINErocs: IIpH
OsnaxkoMieHuUE ¢ onpeelieHreM QyHKIUY, BBINONMHEHHH  3a/aHAi  Ha
dopmynuporanue ero. Haxoxnenue obacru y4eOHBIX 3AHATHUSIX U
onpejeneHus 1 06JacTy 3HAUEHWH QYHKIIMA caMoCTOSTEILHON paboTs
CaoiicTBa Oznakomirenue ¢ puMepamMu QyHKIIMOHAIBHBIX BxopHo#t KOHTpOIb: yCTHas
hyHKIHHA, 3aBHCUMOCTEN B becena.
I'padmueckasn PEaNbHBIX NPOLECCAX U3 CMEKHBIX JIHCIHIIIHH. Texymi KOHTPOb:
HHTEPIPETAHA. O3naxomieHrE ¢ 10Ka3aTCILHBIMU PACCYIKACHHAME | Y CTHBIH onpoc.
Ipumepsnr HEKOTOPBIX CBOMCTB IMHEHHON W KBAIPATUIHOMN ITporepounas pabora No 27.
hysxkuuoHAABHLIX | QYHKIMHA, IIPOBEICHHE UCCICHOBAHHKS JIMHEHHOM, Onenka: Pe3yIBTaTHRHOCTH
32aBHCHMOCTEH B KYCOYHO-JIMHEHHOMU, ApoOHO-THHEHHON 1 paborsl  ofywaromerocss IpH
PeATBHBIX KBaJpaTHuHOH QyHKUMH, TOCTpoeHNE X rpadUKOB. | BBITONHEHWH  33/@Huii  Ha
npoueccax u [locrpoenue 1 urenue rpagukoB GyHKIKH. yUeOHBIX 3aHATHAX
ABJICHH X Hcenenoranue QyHKIMM.
Cocrasnenue BUnoB GyHKIUM 10 JAHHOMY YCIIOBHIO,
pEIIeHHNE 3a/1a4 Ha IKCTPEMYM.
Beinonnenue npeobpasoBanuii rpaduka QyHKIUH
OopaTHbIE Wzyuenue nousmus obpamuou ¢ynryuu, BxomHO# KOHTPONB: YCTHas
yHKIHR ONIPEIENICHUE BUJIA U HO- CIpOeHUe 2pagurd Oecena.
obpamnot ghynryuu, Haxodcoenue eé obuacmu Texymmuiit KOHTPOIE:
onpedenenus u obracmu suauenui. lIpuMenenne Yerusiii onpoc.
CBOMCTR (hYHKLWH NpH Hecne/0Banuy ypapHeHnit 1 | Ilpaxruueckas pabota Ne 28.
peIeHnH 3a/1a4 Ha sKcTpeMyM. O3HAKOMIIEHHE ¢ Onenka:  pe3yNbTATHBHOCTH
TOHATUEM CIIOKHOM QYHKITMH paboThl OOyvaroWerocs: NpH
BLIMOJIHEHUH  3afaHuil  Ha
y4eOHBIX 3aHATHIX
Crenennnie, Brruucnenne 3qauesnil QyHKIUHA 110 3HAYCHUIO BxojHo# koHTpOJIL: Oecena.
NIOKA3ATeNbHbIE, aprymenTa. Onpeaenenye nonoKeHUs TOUKH Ha Texkymmit KOHTPOJIB:
JorapudmMugecKue rpaduke 1o e€ KoopauHaTaM B HA00OPOT. [Ipaxruueckas pabora Ne 9.
" Hcnonp3oBanue cBOMCTB QyHKIMN IS CPaBHEHUS [TpaxkTuueckas paborta Ne 28.
TPHTOHOMETPHYECK | 3HaueHHH creneHed u norapudmos. Onenka:
He QyHKITHA. IlocTpoenue rpadMKoB CTETICHHBIX H Pe3yNIbTaTUBHOCTD padoTEl
O6paTtanie norapudmuyeckux GyHkuuii. Pemenue y4alerocs,
TPUTOHOMETPHYECK | IOKA3aTCIbHLIX U JIOrapu(MUYeCKuX ypaBHeHuit u

ue GyHKIHHA

HEPABCHCTB 10 U3BECTHLIM AJII'OPHUTMaM.
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O3HaKOMIICHHE € TOHSATHEM HEIIPEPLIBHOM
nepuojinyeckoit hyHKiuy, GopMynupoBaHue
CBOMCTB CHHYCA U KOCHUHYCA, TOCTPOEHHUE X
rpaduKos.

O3HAKOMJICHHE C OHATHEM rapMOHUYECKUX
Kosiebanuit ¥ mpaMepaMy IrapMOHUYECKHX
KOJIeOGaHu# 1Sl ONMCAHMS MPOIIECCOB B (PU3HKE U
JAPYrux 00acTsIx 3HaHUS.

O3HAKOMJICHHE C TOHATHEM Pa3pLIBHOM
nepuorueckoil Gynkiuy, GopMynupoBanue
CBOMCTB TAHTEHCA W KOTAHI'€HCA, TOCTPOEHHUE HX
rpaduKos.

ITpuMeneH#e CBOUCTR (PYHKLMHK I CPABHEHUS
3HAYCHUH
TPUTOHOMETPHUYECKUX QYHKIHH, peIIeHHs
TPHTOHOMETPUYECKUX YpaBHEHUH.

IHoempoenue epagpuxos obpamnix
MPUOHOMEMPUYECKUX QYHKYUI u onpedenenue no
2pagpukam ux ceoucms.

Brinonaenue npeobpaszosanus rpauKos.

HAYAJIA

MATEMATHYECKO

o AHAJIM3A

locnenorareabro | O3HaKOMICHHE ¢ MOHSTHEM YUCIIOBOR BxogHoH KOHTPOJIL: YCTHas
CTH MOC/IEI0BaTELHOCTH, Gecena.

criocobamu €€ 3aIanus, BEIMUCICHUAMHA €€ WICHOB.
Osnaxomienue ¢ nousimuem npeoeia
nociedogamenvrocmuy. O3HAKOMIIEHHE ¢
BEIYMCIEHHEM CYMMBI OECKOHETHOTO HUCIOBOIo psjia
Ha ITPUMEPE BBEIYHUCICHYS CYyMMb] OECKOHEUHO
yOBIBAIOIIEH

reOMEeTPHYECKON IIPOrPECCHH.

Pemrenue 3a7a4 Ha MpAMEHEHHE (OPMYIIBI CYMMBI
OeckoHeYHO

yOBIBAIOIIEH IeOMETPUYECKOH IPOTrPeccH

Texymuit KOHTPOJIb:
IMpaxruueckas pabora Ne 6.
YeTHBIR Ol1poc.

Ouenka:  pe3yIbTaTHBHOCTH
paboTel  00yvarOIIErocs IpH
BBITONTHCHUM  33/laHuil  Ha
y4aeOHBIX 3aHATHIX

[Ipomseoanan u eé
npaMeHeHHE

O3HAKOMJICHHE C TOHATHEM IPOM3BOIHOM.
Wzygenne v GOpMyIHPOBAHHE €€ MEXAHHYECKOTO H
reOMETPUYECKOTO CMBIC/IA, N3YUYEHHE aNrOpUT™Ma
BBIYHMCIICHHUS [IPOU3BOLAHOM Ha NpH- MEPE
BBIYUCIIEHHS MTHOBEHHOH CKOPOCTH M YIIIOBOTO
ko3 puIEeHTa KacaTeIbHOM.

CocrasieHne ypaBHEHHs KacaTeIbHOH B 001meM
BUJIE.

Yepoenne npasut gudbepeHIHpoBaHys, TaOIHIbI
NPOM3RO/IHEIX AJIEMEHTAPHLIX )YHKIWH, IPAMEHCHHE
Juis muddepentmpoBanus GyHKIUH, COCTABICHUS
ypaBHEeHHMs KacaTenbHOMH.

Msydenue TeopeM O CBSI3H CROMCTB QYHKIMH U
[IPOM3BOJHOH,

hopMYIIUPORKA UX.

IIpoBeeHrE C MOMOIIBIO [IPOU3BOIHOM
WCCIeNoBaHus QYHKIMY, 38~ JaHHOH (hopMyIioH.

BxojiHoit KOHTpOIB: Oecea.
Texymmid KOHTPOJIb:
I[TpaxTuueckas padora Ne 29 u
Ne 30.

ObszaTenbuas — KOHTPOILHAL
pabotra Ne 3.

Onenka:

pe3yNbTATHBHOCTD palboTsl
ydairerocs,
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VYeranosnenue CBS3H CBOMCTB QYHKUMHU U
TIPOM3BOIHOA 10 UX

rpaduxam.

[TpuMeHeHue IPOU3BOIHON JUIs pEIlCHHUS 3aa4 Ha
HaXO0KJCHHE HAMOONIBINIEro, HAMMEHBILEr O 3HAYCHHUS
¥ Ha HAXOMWICHUE dKCTpeMyMa

IlepBooGpaznag u
HHTEerpaJl

O3HaKOMJICHHE C TTOHSITUEM WHTETpana 1
nepeoobpa3Hoi.

Vizyuenwue npaBuiia BEIYUCICHHS epBo0OpazHol 1
teopembl Hororona—Jlelibunna.

Penienue 3a1a4 Ha CBA3L IEPROOOPA3HOH U e
TIPOK3BOJIHOM,

BLIYHCIIEHWE TTEPBOOOPA3HOM /Ut JaHHON QyHKIHH.
Pernenve 3a/1a4 Ha MpUMEHEHHE HHTErpajia s
BEUHCIICHUS

(dr3MUeCKMX BEIIMYUH K TUIOLIAJEH.

BxopHO# KOHTPOIIb: Decea.
Texyuuit KOHTPOJIL:
[TpakTrueckas pabota Ne 32 u
Neo 33.

[Iposepounas pabota Ne 20.
Ornenka:
Pe3yJIbTaTHBHOCTD
yJaierocs,
ydeHue OTBEYaTh Ha
NOCTaBICHHBIH BOIIPOC,

paboTel

YPABHEHUWA KU

HEPABEHCTBA
VYpaBHeHHS | O3HAKOMIICHHE € ITPOCTEHINUMH CBEIEHUSIMH O BxomHOW KOHTpOJB: YCTHas
CHCTEMbI KOPHSX anre0panyecKuX YpPaBHEHUH, MOHATHIMH becena.
YPABHEHHH HCCIIC/IOBAHMS YPABHEHHH W CUCTEM YpaBHEHUH, Texymuit KOHTPOIIB:
Hepasencra u WzyyeHue Teopuu paBHOCUIILHOCTH YPABHEHHH U €€ Yerubli onpoc.
CHCTEMBI ITPUMEHEHHSI, Briojiaerre  IPaKTHYECKOH
HEPABEHCTB € IloBTOpEnue 3anUCH PEIEHUS CTAHIAPTHLIX paborsr Ne 34 - 39,
JABYMS YpaBHEHHH, ITPUEMOB Ouenka: Pe3yILTaTHBHOCTH
HepeMeHHBIMHE npeoOpa3zoBaHyd YPaBHEHHH [1U1d CBEJIEHHS K paboTel  oOydarolerocs IpH
CTaHJapTHOMY YPaBHECHHUIO. BLIIOJIHEHWH  3ajJaHuil  Ha
Pernienne paunoHANIBHBIX, HPPAIIHOHATILHEIX, yueOHBIX 3aHITUIX
MOKA3aTEILHBIX W TPUTOHOMETPHYECKUX YPaBHEHUH 1
CHCTEM.
Hcnons3oBanue cBOMCTB U rpaduxos GyHkumit s
pEIUeHHs
ypaeHeHui#. [loBropenue 0CHOBHBIX IPUEMOB
peleHus cucreM. Peruenue ypaBHEHHMI ¢
IIPUMEHEHHEM BCeX NPUEMOB (pa3/IoKEHUs Ha
MHOJKHTEIIN, BBEICHNS HOBBIX HEU3BECTHBIX,
NOJACTAHOBKH, Tpaduueckoro Meroaa). Pemenue
CUCTEM YPaBHEHHMH ¢ MPUMEHEHUEM Pa3IHYHBIX
crroco6oB. O3HAKOMIIEHHE ¢ ODIIMMY BOIIPOCAMU
penIeHUs] HEPABEHCTB 1
HCTIONL30BAHKE CBOMCTR 1 rpadykoB GYHKIMN npH
pelieHny HepaBeHCTB PellieHre HEpaBeHCTB U CUCTEM
HEPABEHCTE C IPUMEHEHUEM Pa3IHYHEIX CII0CO00R.
[Tpumenenye MaTeMaTUIECKHX METOIOB JIId PEUICHUS
coflepIKaTeNIbHBIX 3a/1a4 U3 Pa3in4HbIx odnacTei
HayK¥ U NpakTuky. ViHTepnpeTnpoBanye pesybTaroB
C YUETOM pealbHBIX OIPaHHYCHUH.
SJIEMEHTHI
KOMBHHATOPU
KU, TEOPUN
BEPOATHOCTE
nu
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CTATUCTUKH

Ocnopunie
MOHATHS
KOMOHHATOPUKH

W3zyyenne npasuna KoMOHHATOPHKY M IPHMEHEHHE
IIPY PELIEHUH KOMOWHATOPHBIX 3aad.

Peienne xoMOuHaTOPHEIX 38184 METOI0M mepebopa
¥ 11O [IPABHITY YMHOMKEHHS.

O3HAKOMIIEHHE C IOHATHAMH KOMOHHATOPHKH:
Pa3sMELIEHUSIMH,

COYCTAHUAMH, IEPECTAHOBKAMH U (hOpMYIamu s
MX BbIYVCIICHUSL.

O6mnsicHenne u npumenenne Gopmy s
BBIYACIICHUS pa3MEIeHMH, IEPeCTaAHOBOK H
COYETAaHMH MpU peleHuy 3a1au.

Osnaxomienye ¢ Gunomom Herotona u
TpeyronbaukoMm Ilackas.

Penienue npakTuueckux 3a/1a4 ¢ UCMOIL30BAHUEM
TIOHATHH ¥ NTPaBHJI KOMOWHATOPHK K

Bxoano#t koHTpomb: ycrHas
Oecena.

Texyuuit KOHTPOITE:

YerHsi onpoc.

Bomonrerne — npaxTHUecKoi
paboTer 2 u 3.

ITpoBepounas pabdora Ne4.
Onenka:  pe3yJbTaTHBHOCTH
pabotel oOyd9aiomerocss mnpw
BBINOJHEHHH  3aJaHuif  Ha
y4eOHBIX 3aHITHIX

DNeMeHThI TEOPHH

I/I3y‘{€HHC KIaCcCHHYECKOTO OIIPCACIICHUS

BxonHo# KOHTpOJB: yCTHas

BEPOATHOCTEH BEPOSTHOCTH, CBOHCTB BEPOATHOCTH, TEOPEMBI O Becena.
CYyMMe BEPOSTHOCTEH. Texyumit KOHTPOIE:
PaccMoTpeHHe IPIMEPOB BEIYHCICHHS Yerustit onpoc.
BEpOATHOCTEH. Permenne 3anay Ha BLIUMCIICHIE Brmonnenve — nmpakTHUecKoi
BEPOSITHOCTEH COORBITHIA. paborsr Ne3.
OnerHka:  pe3yJaBTAaTHBHOCTH
pabotel  ofyuaromerocs IpH
BBLIIOJTHEHUH — 3aJaHuil  Ha
Y4COHBIX 3aHATHIX
IIpencrapaenue OsHaKoMIIeHHE C TIPEACTABIEHHEM YUCIIOBBIX Bxonno#t xoHTpomb: ycrTHas
AAHRLIX(Ta6aHUbI, | JAHHBIX ¥ UX XaPAKTEPUCTHKAMH. Oecena.
AHArPAMMEI, Pemenne npaxtudeckix 3a1ay va 06paborky Texynmii KOHTPOIE:
rpadukn) THCIOBBIX JAHHBIX, BEIYHCIICHHUE HX XapaKTepPUCTHK | YCTHBIH ompoc.
Breimonnenue — npaxkTHUecKoi
paboter Ned i NoS.
Omenka:  pe3yJbTATHBHOCTH
paboTel o0ywaromerocs Ipu
BBINIOJTHEHHH — 3aJaiuil  Ha
y4eOHBIX 3aHATHAX
FEOMETPHS
Ipsivere u @opMYJIMPOBKA U NIPUBEJIEHNE TOKA3ATECILCTR BxoagHo# xoHTpoB: ycTHAs
IJIOCKOCTH B PU3HAKOB B3AMMHOI0 PACIIONIOKEHHS IPSAMBIX U Becena.
NpOCTPAHCTBE Tiockocrei. Pacnosnasanue na ueprexax u Moyensx | Texymiuit KOHTPOIIS:

PasiUYHBIX CIIy4YaeB B3aUMHOT'O PACIIONOKEHUS
IIPSIMBIX M IUIOCKOCTEH, apryMEeHTHPOBAHKE CBOMX
CykaeHull. @opmynupoBanue onpeae/cHui,
IIPA3HAKOB U CBOMCTB NMapajulebHLIX U
NCPHEHUKYISIPHEIX NUIOCKOCTEH, ABYIPAHHBIX H
JIMHEHHBIX YTIIOB.

Beinonxenue nmocTpoeHns yrios MeXay npambivi,
NPSIMOH U

IIIOCKOCTRIO, MEKIOY IJIOCKOCTSIMH II0 OIMHCAHWIO H
pacno3HaBaHue UX Ha MOJIEIIIX.

lIpimMenenne NpU3HAKOB ¥ CBOHCTE PACIONOKCHHUS
IPSIMBIX U

[Ipaktiaeckas paGora Ne 16 u
Ne 17.

[Iposepounas pabora Ne 12 n
Ne 13.

VYerHbli ompoc.

Omenka:  pe3yJBTaTHBHOCTH
paboTel  ofyuaromerocss mnpu
BBINOJIHEHHH  3aJlaHui  Ha
Y4eOHEBIX BaHATHIX
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IIJIOCKOCTEH NMpH PeIleHU! 3a/1a9.

W3o6pakenve Ha PHCYHKAX ¥ KOHCTPYMPOBAHHE Ha
MOZEIISX

NEPICHIUKYIISPOB U HAKJIOHHBIX K IIJIOCKOCTH,
IPAMBIX, TapAIUIENIbHEIX IUIOCKOCTEH, YITIOB MEXKIY
IPSIMOH M IUIOCKOCTBIO B 00OCHOBAHHE TTOCTPOCHHS.
Petenue 3a/1a4 Ha BBIYHCIIEHHE TEOMETPHYECKHX
BEJTHUYHH.

OnuceiBanue paccTOSIHUS OT TOYKM JO MIIOCKOCTH, OT
IPSAMO# 10 IIIOCKOCTH, MEYK/LY IUIOCKOCTSIMY, MEKTY
CKPCIIHBAOIIAMHUCS NPAMBIMH, MEXK/LY
NIPOU3BOILHEIME (DUTYpaMu B IPOCTPAHCTBRE.
DOopMyITHPOBAHHE U JIOKa3BIBAHHE OCHORHBIX TEOPEM
O PacCTOSHUSX (TEOPEM CYIIECTBOBAHMS, CBOMCTRA).
M3zo0paxenue Ha depTekax 1 MOIEAX PACCTOSHMS K
obocHoBanme cromx cyxuenuit. Onpenenenne u
BLIYHC/ICHUE PACCTOSHUHN B

npocrpancrse. [Ipumenenue Gopmyn u Teopem
IIHHI{HM@TPHH JLJI51

pelIeHHs 3a1a4.

O3HaKOMJIEHHE ¢ [IOHATHEM MAPAIICIBHOTO
IPOEKTUPOBAHUS H €0 CBOMCTRAMMU.
Dopmynuposaniue meopemvl 0 nNIOWaAdU
OPMOONANLHOU NPOEKYUU MIHO20Y2ONbHUKA.
[Tprmenenne Teopun s 060CHOBaHYS TTOCTPOCHMIA
W BLIYHWCICHUHA.

ADPryMEHTHPOBAHUE CBOMX CYXKICHUN O B3aNMHOM
PACIIOJIOEHNH IIPOCTPAHCTBEHHBIX QUTYD.

Muororpanauks

Omycanne # XapakTEPUCTHKA PA3NTHYHBIX BHIIOB
MHOTOTPaHHUKOB, IEPEUHUCICHHE UX DIIEMEHTOB U
CBOMCTB.

Nz00pakeHne MHOrOrpaHHUKOB W BHIIOIHEHHAE
NOCTPOECHMS HA

U300PAKEHUAX U MOJEIISX MHOIOIPAHHIKOB.
Brrunicnienye MIHEHHBIX 2IEMEHTOB | YIJIOB B
HPOCTPAHCTBEHHBIX KOHDUIYpansIX,
apryMeHTHPOBAIIME CROMX CYIK/ICHUH,
XapaKkTepucTHKa ¥ U300pakenne CeHeHMs,
PazeEpmiu

MHO202PAHNHUKOG, BEIYUCIIEHUE TIIOIIAACH
ITOBEPXHOCTEH.

[Toctpoenue mpocreiimx ceuenuit kyba, NpUsMEL
TTHPaMHM/IBL.

Ilpumenenne daxros v ceeaeHu U3 [JIAHUMETPHH.
O3HakoMyIeHHE ¢ BHJAMH CHMMETPHIA B
POCTPAHCTBRE,

¢opmymupoBanve onpeaeneHuil 1 CBOMCTS.
XapakTepHCTHKa CHMMETPHHA TE BPAIEHUS H
MHOTOI'PaAHHHKORB.

[Ipumenenyie cBOMCTB cHMMETpUY TIPU peIUEHHH
3aj1ay.

Ucnonp3oBanne NproOpeTEHHEIX 3HAHWH JUTS

Bxoguo#t xowrpons: ycrHas
Becena.

Texymmit KOHTPOJIB:

Yernerit onpoc.

Bremonsenne  mpakTaueckoi
pabotsr Ne 18.

Brimonnenne IPOBEPOYHON
paboTtsr Ne 15.

Omnenka:  pe3yJBTAaTHBHOCTH
pabotel 00ydaromerocs mpu
BBLIIIOJTHEHHH 3aJIaHuH Ha

y4eOHBIX 3aHATHIX
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HCCJIeIOBanys U

MOJENHUPOBAHHA HECITOMKHELIX 3aj1a4.
H306pa}1ceHHe OCHOBHEIX MHOTI'OIPaHHUKOB H
BLIINOJIHEHUC PHCYHKOB IO YCIIOBHWIM 3a1a4.

Tena n OszHaxomIeHHE ¢ BHIAMY Tl BPAIICHHS, BxoaHo#t xonTposs:  ycTHas
NOBEPXHOCTH GopmysmpoBanue ux Becena.
Bpammenys onpe/ieJleHnit U CROMCTB. Texymui KOHTPOIIB:
GopmynEpoBaHue TEOPEM O CEYESHUH Tapa Yeruslii onpoc.
TJIOCKOCTEIO W [IOCKOCTH, KacaTeabHOH K cdepe. Beinonsenne
XapakreprcTaka ¥ M300paKEHHE TeJl BPAIEHHS, HX | IPOBEPOYHOMN paboTsr Ne 22.
pa3BEPTKH, Onenka:  pe3yaBTATHBHOCTH
CEYeHUs.. paboTel  00ywarolerocs Mpu
Peurenue 3amau na nocrpoenue cevenmis, BLIOIOJHEHUH — 3aJlaHuii  Ha
BEIYHCTICHUE JJTHH, y4eOHBIX 3aHITHIX
PaccTosHUM, YIIoB, Tomanei. [posenenue
JOKa3aTeNbHBIX PACCYKICHHM NPH PEIICHNH 3a/1a4.
ITpumenenne cBOHCTB CHMMETPHY IPY PEIIEHHIE
3a/1a4 Ha Tela
BPAIIECHHS, KOMOMHALIMIO TEJL.
V306paxenye OCHOBHBIX KPYIIILIX TET i
BBITTIOJTHEHHE PUCYHKA 110 YCIIOBHIO 3a1a4H.
Wsmepenus O3znaxoMIICHHE ¢ NOHATHAMH TIIOIAIH U Bxopno#t KOHTpoms: ycTHas
B reomeTpun 00BEMA, aKCHOMaMM M CBOHCTRAMH. Deceia.
Pemenne 3anay Ha Beramciienne momaneH miIockKux Texymu# KOHTPOIIB:
buryp ¢ YerHBIH onmpoc.
NPUMEHEHHEM COOTBETCTBYIOIIHX (OPMYII 1 Bemmonnenue mpakrtaueckoi
daxTos w3 maHAMETpuy. Usydenue Teopem o paboTer No 21 u No 22,
BBIYUCIICHUN 00BEMOB NIPOCTPAHCTEEHHBIX TE, OneHka:  pesyJbTaTHBHOCTH

pelIeHHe 3a/1a49 Ha pUMEHEHUE QOopMyII

BBIYHC/ICHHS 00BEMOB. M3yuenue dopmyi s

BBIYUCIICHHMS 1JIOM[ACH TOBEPXHOCTEH

MHOTOTPAaHHHKOB H TEJI BPAILIEHH.
O3znaxomiIeHHE ¢ METOIOM BEIYHCITEHHS ILIONIATH
OBEPXHOCTH chepbl. Pemenne 3a1ay va
BBIYHCIICHME MO TIOBEPXHOCTH
IPOCTPAHCTBEHHEIX TEJI.

pabothl  obyuaromierocs npu
BLINIOJIHEHWH — 3aMaHuil  Ha
YYeOHBIX 3aHATHSIX

Koopaunare: u
BEKTOPLI

Osnakomienue ¢ nousitreM Bextopa. Msyuenue
JAEKAPTOBON CUCTEMBI KOOPJMHAT B MPOCTPAHCTBE,
NOCTPOEHHE M0 3aJaHHBIM KOOPAUHATAM TOUYEK 1
IUIOCKOCTEH, HAXOMKACHHE KOOPAMHAT TOYEK.
Haxoxpenue ypasHenuii okpysxHocTH, chepsl,
NI0CKOCTH. Boruucenenue paccrosunii Mexry
TOYKaAMHU.

M3yqeune cBOMCTE BeKTOPHBIX BETHYHH, NIPaBHJI
PasIOKEHHsI BEKTOPOB B TPEXMEPHOM TTPOCTPAHCTRE,
TIPaBHII HAXOXK/ICHUS KOOP/IMHAT BEKTODA B
IPOCTPAHCTBE, IPABKIL ICHCTBUIH C BEKTOpAMH,
38/IaHHBIMH KOOPJHHATAMM.

ITpumMeneHne Teopry NPy pemicHUN 33124 Ha
JICUCTBHS C BEKTOPAMH.

Wsyuenne ckanapHOro npousBeneHus BEKTOPOB,
BEKTOPHOIO

BxogHo# KOHTPO.IS:
Oecena.

Texymmit KOHTPOJIB:
IIpoBepounas pabora No 10.
Yeruslii onpoc.

Ouenka:  pe3yIbTATUBHOCTH
pabotel oOywaromerocss Tpu
BRIMOJHEHHH  33JaHuil  Ha
y4eOHBIX 3aHATHSX

yCTHas

39




YPaBHEHUS IIPsAMOH 1 TockocTh. llprmenenne
TEOPHH IIPH PENICHMY 3a/1a4 Ha JICHCTBYS C
BCKTOPAMH, KOOP/MHATHBIN METO, IPUMEHECHUE
BEKTOPOB JU/Is1 BEIYMCIICHHS BETHYHH YIIOB U
PacCTOSIHHIA.

O3HaKoMIICHHE C 10KA3aTEIECTBAMHI TEOPEM
CTEPEOMETPHH O B3AUMHOM PACIIONOKEHUN NPIAMBIX H
IJTOCKOCTEH ¢ MCIIONIb30BAHHEM BEKTOPOB.
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Jluct BHecenus n3MeHeHHH B paGouyio mporpamMmy y4eOHOM JHCLHILIHHEI

«MaremaTuKa»

AT CIIENMAJIBHOCTU COUMATBHO-3KOHOMHUIecKoro npoduis (43.02.08 «Cepsrc

JAOMAITHETO ¥ KOMMYHAJIBHOIO XO35IHCTBAY )

Dopma 00yueHus - ouHas

Hara Copepixanne BHeCCHHBIX H3MEHEHHI OUHO DO merTogucTa
BHCCCHHS paspadoTauka
H3MEeHe i u
npeAceNaTeNs
HHKJIOBOH
KOMHCCHH
«02» urons 1. Brecenm W3MEHEHUs B | PaspaboTunxm: | B.A. CmupHoBa
2021 1 TeMaTH4eCKMH nyan: BMecto 16 | Baruma JLA.
’ 4acoB KOHCYIbTANMH cTaso § waca, | [pexcenarens
Bcero B8O Biaumogeifcreun Onuto | HIK: Kprouko

234 yaca, craino - 226 4acos.

2. OOHOBJIEH CHHCOK JTUTEPATYPHI:
OcHoBnas JuTEPATYpPA
Aarefpa W Hayaja MaTEMATHYECKOIO
ananmmsa. basoBelii  u  yruyGeHHbIH
yposuH. 10 - 11 wiacces! : yuebuuxk / 111, A.
Hanasu, 0. M. Konsrue. — Mockea :

IIpoceemenue, 2018. — 463 ¢. — 50 k3.
Anrebpa W HaYaja MaTEeMaTHYECKOro
anammsa. bazopeiii  u  yrmyGnewnbii
ypoBH#. 10 - 11 kraccs! : yuebnuk / 111, A.
AnmamoB [u ap.]. — 9 - e uzg. — Mockea :
llpocsemenne, 2021. - 463 c. : un. — 50
DK3.

leomerpus. Bazoswii u  yrny6nenwsit
yposuu. 10-11 xmacewr : yuebnuux / JI.C.
AtanacsH, B.®. Byrysos, C.B. Kanomres
u jip.- 8-€ u3j.- M. : [Ipoceemenue, 2020.-
287 ¢. : .- (MI'Y — mxone). — 50 ok3.

Hanasim A. A. Maremaruka : y4eOHHK
ais CIIO / A, A. Hdapgasi. - 3-e uzg. —

Mocksa : @opym : HUI] MHDOPA-M,
2021. - 544 ¢ —  (Cpennee
npodeccuonansHoE obpazopanue). —
URL:  http://znanium.com — Pexum
JIOCTYIIA: TIO IIOINHCKE.

bammaxkos M. H. Maremaruxa :

JLT




yaebnuk ans CITO / M. U. Bammaxos. —
Mocxkea : KuoPyc, 2021. — 394¢. —
URL: https://'www.book.ru. — Pexum
JOCTYTIA: 110 MO/ITHCKE.

JonoaHuTeIbHAS TUTEPATYPA
Hapasm  A. A. COopuuk 3amad mno
mareMatuke : ydebuoe nocobme /A. A.
Hamasu , 3-e m3n. — Mocksa @ @opym,
HMHOPA - M, 2018. - 352 c.: -
(ITpodeccnonansnoe  obpazopanme). -

URL: https://znanium.com. — Pexum
JIOCTYTIA: 110 MOAITHCKE.
Hagasn A, A, Teomerpuueckue

MNOCTPOEHUS  HAa  IUIOCKOCTH W B
IPOCTPAHCTBE: 33J@4d W  peIIeHUs

yuebHoe mocobne / A. A. Jlanasn. — 2-e
u3l. - Mockea : DOPYM : UHOPA-M,
2020. - 464 c. : un. - (Tlpodeccuonansuoe

obpazoBaHue). - URL:
https://znanium.com. — Pexwum poctymna:
MO IOJITHCKE.

bammaxos M.H. Maremarnka.
Ilpaktikym @ yueOHO-TIpaKTHUECKOe

nocobue / M.U. Bammakos, C.B. DuTuna.
— Mocksa : KnoPyc, 2021. — 294 ¢. —
URL : https: // www.book.ru. — Pexum
JOCTYNA: [0 TOAMACKE.

Kywosa I'. C. Maremaruka na 100
bannos : yuebnoe mocobue / I'.C. XKyxosra,
M.®. Pywmaitno. — Mocksa : UHOPA-M,
2021. — 480 ¢. — URL : http: //
znanium.com. — PexxuM jocryma: no
TIOJITHCKE.

Boromonor H. B. I'eomerpus : yuebnoe
nocobue mis CIIO/ H. B. Boromonos. —
Mocxsa : U3narenscreo HOpaiir, 2021. —
108 c. — (ITpodeccuonansuoe
obpasosanue). — URL: https: // urait.ru.—
Peskum nocTyna: mo moAnucke.
boromonoe H. B. Anrebpa u nagana
aranu3sa : yuebHoe nmocobue aus CITO / H.
B. Boromonos. — Mockea : UznarenscTBo
Opatir, 2021. — 240 ¢ —
(ITpodeccnonamsuoe  obpazoranue). —
URL: https: // urait.ru— Pexum nocryna:
10 MO/IITHCKE.




