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1. TOACHUTENLHAS 3AIIMCKA

IlporpamMma  061meo6pazoBaTenbHOI yuebHOH nucmunnupEa  «Maremarukay
IpEinasHaueHa s usydenns marematuxy B CI16 I'BIIOY «Axamemust yIpaBiIeHus
TOPOJCKOM  Cpelod,  rpajloCTPOUTENBCTBA W €YaTH»,  peaju3yroUIero
00pa3oBaTeNbHYI0 NPOrPaMMy CpejiHero obiero o6pa3oBanus B Mpeenax OCBOSHUs
OCHOBHOH NpOdeccHoHansHoH o6pa3zoBaTebHOI nporpammel CI10 (OITOIT CIIO)
Ha 6a3e OCHOBHOrO 06Iero 00pa3oBaHusl NPU MOATOTOBKE CTIELHATUCTOR cpeHero
3BEHA TEXHOJIOTHYECKOTO IPOQGHUIIS.
[Tporpamma paspaGorana Ha ocCHOBe Tpebosannii ®I'OC cpemrero obmero
00pa30BaHUS, NIPEBIBIAEMBIX K CTPYKTYpE€, CONEPIKAHUIO ¥ PE3YIBTATAM OCBOEHMS
Y4eOHON JuCHMILIIHBI «MaTeMaTiKka», B COOTBETCTBUM C Pexomenpauusamu 1o
Oprafu3anyy TONy4eHHs CpeAHero ofmero obpasoBanvs B OpeJieNlax OCBOEHHUs
00pa3oBaTEeNBHBIX HPOrpamm CPE/IHEro NMpo(eCCHOHANBEHOTO 00pa3oBaHus Ha 6aze
OCHOBHOrO  obiero oGpasoBanms ¢ yi€ToM TpeGoBaHMi  (emepambHbIX
FOCYapCTBEHHBIX 00pa30BaTENbHLIX CTAHAAPTOB H nony4aemMoR npodeccud M
CIIEMANBHOCTU  CPENHEr0  NpoQecCHOHATLHOIO obpazoBanus  (IMCHMO
HenapramenTa rocynapeTBEHHON MOMUTHKY B cthepe MoAroTOBKM paboynx KaJIpoB H
IO MunoGprayku Poccun ot 17.03.2015 No 06-259).
Conepxanme nporpammsr  «Marematukay HalpaBllEHO Ha  JOCTHXXEHHE
CHEYIOMMX Heieil:
* obecrieuenne chOPMUPOBAHHOCTH NPEACTABICHUA O COUMATBHBIX, KYIBTYPHBIX
1 HCTOPUYECKHX (AKTOPax CTAHOBIIEHUA MATEMATHKHY;

° obecmevenue  copMUPOBAHHOCTH JIOTUHECKOr0,  alrOPUTMHYECKOTO U
MaTeMaTHYECKOTO MBILILIEHHS;

* obecrieyenne cHOPMHPOBAHHOCTH YMeHHiA NPUMEHATS MOTy4E€HHbIe 3HAHMS TIPU
PELIEHUH PAa3TUYHBIX 3334,

* obecnedenue cHOPMUPOBAHHOCTH NPENCTAaBICHUA O MaTeMAaTHKE KaK YacTu
O0ILEeEN0OBEYECKON KyIbTYpBI, YHWBEPCATEHOM A3BIKE HAYKH, I1O3BOJISIOLIEM

ONMHCBIBATE U M3YYaTh PEaNbHBIC MPOLECCHI M IBIICHHUS.



B mporpamMmy BKIIOYEHO CoOpepKaHHE, HAMPABIEHHOE Ha GopmupoBanue y
CTY[€HTOB KOMIIETEHINH, HEOOXOMUMBIX M KayecTBeHHOro ocsoenus [ITICCR ua
0aze OCHOBHOro 0OwIEro 06pPazOBAHAS ¢ NOJIYy4YEeHHEM CpemHero oO0IIero
obpazoBaHus.

2. OBLIASI XAPAKTEPHCTUKA YYEBHOM AUCHUILIMHEI

Maremaruka siBngercs (yHnameHTanbHON 061e06pazoBaATEBHON THCIHILTHHON
CO  CIIOXHBIIAMCSA YCTOWYMBBIM CONEPYKAHMEM H OOWMMH TpeGOBAHUSMH K
NOJATOTOBKE 00yUYaIomMXCs.

Obmme wenu wM3ydeHHs MaTeMATHKH TPaIHLHOHHO pealu3yroTcs B YeThIpEX
HAIPaBIIEHUIX:

1. obmee npescTapierue 06 UeTX U METOAAX MATEMATHKIL

2. HHTEINIEKTYalbHOE Pa3BUTHE;

3. OBmazieHne HEOOXOMMMBIMI KOHKPETHBIMU SHAHUSIMH U yMEHUAMIL

4. BOCTIUTAaTENBHOE BO3EHCTRHE.

Copepsxanve yuebHON AUCLATUIHHDI pa3paboTaHo B COOTBETCTBMH C OCHOBHBIME
CONEPKATENbHBIMH JIMHUAMU 00YYEHHS MaTeMaTHKE:
® alrebpayyecKas MUHHS, BKIFOYAIOMAS CHCTEMATH3ALMIO CBEACHHN O YHcaax; us-

YHCHUE HOBBIX M 0000IICHHE paHee U3YUYCHHBIX ONepaluit (BOBELCHHE B CTETICHS,
U3BJICHCHNE KOPHS, NOTapH(MHUPOBAHUE, CHHYC, KOCHHYC, TAHIEHC, KOTAHICHC H
00paTHbIE K HMM); U3y4eHWEe HOBBIX BH/OB YHCIOBBHIX BRIp@XKEHHH U dopmyn;
COBCPIICHCTBOBAHME NPAKTHYECKUX HABBIKOB M BEIYHCIMTENBHON KyIBTYpbL,
paciIpeHue u COBEPILCHCTBOBAHUE anredbpanyeckoro anmapara,
COPMMPOBAHHOTO E OCHOBHOM IIKONE, M €ro OPUMEHEHHWE K PEUICHUIO
MaTeMaTHYeCKHX ¥ OPHKIaIHbIX 33144,

* TEOPETUKO-PYHKUMOHATBHAS  [IMHWS,  BKIOYAIOMAS — CHCTEMATH3AUHIO W
PacliMpenne CBeCHNH O (GyHKLUX, COBEPIICHCTBOBAHKHE TPABHUECKHX YMEHHI,
3HAKOMCTBO C OCHOBHBLIMH HAESIMHM M METOJaM{ MAaTeMaTH4eCKOro aHAKM3A B
00BEME, MO3BONAIOIIEM  HCCIENOBATH DIIEMEHTapHbIE (QYHKIWH M  pEIlaTh
[IPOCTEHIINE FEOMETPHYECKHE, (DU3MUECKHE U IPYTHE PHKIATHEIE 3a7auu;

® TMHUA ypaBHeHm‘i H HEPABEHCTB, OCHOBAHHAS HAa TMOCTPOCHUM W HWCCIEOTOBAHUH
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MaTeMaTHYeCKUX MOJENel, mepecekaiomiascs ¢ anredpamyeckod M TEOPETUKO-
(QYHKI[MOHANBHOM JMHUSMKM M BKIIOYAKOINas pPa3BUTHE W COBEPIICHCTBOBAHUEC
TEXHHAKU anrebpandeckux npeoOpazoBaHuil JUIs pelleHns YpaBHEHUH, HEPABCHCTR
¥ cucreM; (DOPMHUPOBAHHE CMOCOGHOCTH CTPOMTh M WCCIENOBATH HpOCTeHIne
MaTeMaTUUeCKKe MOJENH TIPHU PELICHUN NPUKIaJHBIX 3a1ad, 3a/la4 U3 CMEXHBIX 1
CrieIMANBHBIX JUCLIATLIHH;

e PeOMETpHYECKas  JIMHWS,  BKIOYAOINas  HarjsigHele  NPEACTaBICHUs O
MPOCTPAHCTBEHHLIX (QUrypax ¥ W3yYeHUe UX CBOHCTB, QOPMHUPOBAHHE W Pa3BUTHC
POCTPAHCTBEHHOTO  BOOOP&XKEHMS, PasBUTHE  CIOCOOOB  IEOMETPUYECKHX
U3MEpPEHHMM, KOOPAUHATHOTO ¥ BEKTOPHOTO METOJOB A/ PELICHHUS MaTEMATHIECKUX
W MPUKIATHBIX 38/1a4;

s CTOXACTMYECKAs JIMHWS, OCHOBAHHAs HA pA3BATHH KOMOMHATODHBIX YMCHHUH,
[PE/ICTABNEHUH O BEPOSTHOCTHO-CTATUCTHYECKHUX 3aKOHOMEPHOCTSX OKPYKarOIEro
MUpa.

M3yuenne 006uieo0pa3oBaTenbHOM — yueOHOW — OUCLMIUIMHBL «MaremMmaTukay
3aBepLIAeTCs [OBECHHEM UTOTOB B (OpME 5K3aMeHa B pPaMKax NPOMEIKYTOUHOH
aTTECTAllMM CTYACHTOB B INPOLIECCE OCBOCHMS [ITICC3 ¢ momyyeHueM CpeaHero
ob1iero 0dOpazoBaHusl.

3. MECTO YYEFHO! JUCIHUTIIINHBI B YYESHOM ILJIAHE

Yuebras aucuumimHa «Maremarukay - SBIAETCS y4eOHBIM  [IPEIMETOM
obs3aTenbHOM TpexMeTHOM obnacth «MaremaTHka ¥ HWHQOPMATHKaY oI'oC
cpenHero oduiero obpasoBaHus.

VueGuas mucumuiaHa «Maremarukay u3ydaercs obmeo0pa3oBaTe/IbHOM LMKIIE
yue6noro nnaxa [ITICC3 Ha 6ase ocHOBHOTO 00WEro 00pa3’oBaHus C MOJYYCHUEM
cpenHero obuiero odpaszoBaHus.

B yue6upix mmanax [IICC3 yuebnas aucuumivHa «MaremaTuka» BXOAUT B
cocTaB 0bmMX 0611e06GPa30BATENBHBIX yUeOHBIX JUCIHMIUIAH, (QOPMHPYEMbIX H3
o6s3aTenbHBIX IpeaMeTHbIX obmacteit ®I'OC cpenuero obuero obpaszoBaHusd, s
criennansHocTedl CITO conMansHO-9KOHOMUYECKOTo MpoduIs MpodeccHoHaIbHOro

obpa3zoBaHusl.



4. PE3YJIbTATBHI OCBOEHUS YYEBHOM JUCIUIIINHBI
Ocsoenue copepkanmss yueGHONH MHCUMIUTHHBI «MaTeMaTHKay OGecIeunBaeT
JAOCTHIKCHUE CTYICHTAMU CIIEAYIOIUX Pe3yibmamos:
* JIUYHOCHIHDIX:

— COPMHUPOBaHHOCTE IPEICTARIEHUH 0 MATEMATHKE KaK YHUBEPCATLHOM
A3BIKC HayKH, CPEICTBE MOJCTUPOBAHMSA ABICHUN W MPOLECCOR, MAEAX M METOaX
MaTEMATHKH;

e [IOHMMAHUE 3HAYUMOCTH MATEMATHKM [ HAYYHO-TEXHHYECKOIo
mporpecca, CQOPMHPOBAHHOCTH OTHOINGHHS K MATeMaTWKe Kak K  9acTh
O0IIeueNOBeYecKolf  KyNbTyphl 9epe3 3HAKOMCTBO C VCTOpPUEH  pa3BUTHS
MaTEMaTHKH, DBONTIOLUEH MaTeMaTHYECKUX UCH;

=== PasBUTHE JIOTHYECKOTO MBILITIEHHS, TPOCTPAHCTBEHHOTO BOOOPayKEHMS,
aNrOPUTMUYECKOH KyNBTYPbI, KPUTHYHOCTH MBIIUIEHHS HAa YPOBHE, HEOOXOIUMOM
Anst Oynymed npodeccHoHaNbHON MeATeNbHOCTH, s IIPOJIOJKEHHUS. 00pa30oBaHus
¥ camooOpazoBanus;

= OBJIaICHNC MAaTeMaTUYECKUMH 3HAHUAMU U YMEHUIMH, He0OXOIUMBIMHI
B TOBCEIHEBHOW JKM3HH, [ OCBOSHHS CMEXKHbIX €CTECTBEHHO-HAYYHBIX
AVCIHILIMH - ¥ JUCUMIVIMH ~ NPO(ECCHOHATBHOTO  LMKIA, JUIS  HOTyYeHHs
obpasoBanus B o6nactsx, He TpPeGYOMMX yriIyOnéHHOU MaTeMaTH4YecKOi
TIOArOTOBKH;

e FOTOBHOCTE M CIOCOOHOCTH K 0OPa3OBaHHIO, B TOM  YUCIeE
CaMO00pa30BaHUIO, HA MPOTSHKEHHM BCeif JKU3HHU, CO3HATEIbHOE OTHOIIEHHE K
HETIPEPLIBHOMY OOpPa3sOBaHMIO Kak YCJIOBHMIO YCIEIIHOMN npodeccHoHanbHol U
ODILIECTBCHHOM JIEATENPHOCTH,

— FOTOBHOCTb M  CIHOCOOHOCTH K CaMOCTOSTENBHON TBOPYECKONW H
OTBETCTBEHHOH J1eATENILHOCTH;

— TOTOBHOCTE K KOJNJIEKTUBHOH  paboTe,  COTPYyOHHYECTBY  CO
CBePCTHHKaMK B oDOpa3zoBaTenbHOM, OOHIECTBEHHO MOJE3HON,  y4eOHo-
MCCIIC/I0BATENLCKOM, MPOEKTHOM U IPYIUX BUAAX JeSTELHOCTH,

. OTHOLICHHE K HpOCbeCCHOHaJIBHOﬁ HACATENLHOCTH KaK BO3MOXKHOCTH
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YHaCTUd B DEWIEHWM  JIMYHBIX,  OOIIECTBEHHbIX, rOCYIapCTBEHHBIX,
O0ILIEHAIIMOHANBHBIX npodeM;

* MEManpeomMemmnix:

= YMEHHE CaMOCTOSTENIBHO ONPEAENAThH LENH AITENLEOCTH U COCTARISTE
[UIAHBL - ICATENLHOCTH;  CAMOCTOSITENIBHO — OCYIIECTBIISATS, KOHTPOJIMPOBATE U
KOPpEKTHPOBaTL JEATENIbHOCT; HCIONB30BATE BCE BO3MONKHLIE pecypesl  must
AOCTIKEHHS MOCTABIICHHBIX LIeNel ¥ PeaTH3alliy MJIaHOR ACATENLHOCTH; BEIOHpATh
YCTELIHBIC CTPATETHH B PA3IMYHbIX CUTYALHSAX,

- YMEHHE TPOAYKTUBHO OOLIATHCA W B3aMMOAEHCTBOBATL B aporuecce
COBMECTHOH  NEATENBHOCTH,  yYHUTHIBATE MIOSULIMK  OPYTHX  YYACTHUKOB
ACATENBEHOCTH, 3(QEKTUBHO PaspeniaTh KOHMIUKTEL;

— BIIAJICHHE HaBblKaMM II03HABATENLHON, Y4eGHO-HCCIeI0BATeIECKON X
[IPOEKTHOH JESTENbHOCTH, HABBIKAMMU paspeiieHus npobnaem; CrocoGHOCTE U
TOTOBHOCTB K CaAMOCTOSITENIEHOMY [MOKCKY METOLOB PeIICHKS MPaKTUYECKHX 3a/1ad,
[IPUMEHEHHUIO PA3TIYHBIX METOOB TTO3HAHMSI;

== TFOTOBHOCTE M CIIOCOOHOCTE K CAMOCTOSTENBLHOM HHOOPMALHOHHO-
TO3HABATENLHOH NESATENBHOCTH, BKIIIOUAs yMeHHe OPMEHTHPOBATELCS. B PA3IMYHBIX
MCTOYHNKAX MH(OPMAINK, KDUTHYSCKH OLEHHBATL 1 UHTEPIIPETUPOBATE
YH(OPMAlIHIO, HOTYYaeMyto U3 Pa3TMYHEIX HCTOYHHMKOR;

— BIIAJICHAE SA3LIKOBBLIMU CPEJCTBAMM: yMEHHE SICHO, JIOTMYHO M TOYHO
u3jaraThb CBOIO TOYUKY 3PEHHS, HCTIONL30BATh aIeKBATHBIE S3BIKOBLIC CPeACTBa;

— BIaNICHAC HaBbIKAMM I[IO3HABATCNBHON pPehIEKCHM KaK OCO3HAHS
COBCPINACMBIX JIEHCTBUH M MBICIHTEIBHbBIX IPOLIECCOB, MX pE3yILTATOR U
OCHOBAHWH, IPaHHI[ CBOErO 3HAHUS U HE3HAHMS, HOBBIX II03HABATENLHBIX 3a/1a4 U
CPEICTRB JUIS MX JOCTHIKEHHS,

== UCNCYCTPEMICHHOCTE B MOMCKAX M [IPUHATHY peLueHuH,
COOOPasHTENBHOCTE U MHTYHIHS, Pa3BUTOCTE TIPOCTPAHCTBEHHBIX NPECTABICHMUIA
CIIOCOOHOCTE BOCIPUHUMATE KpacoTy W rapMOHHMIO MUPA;

® IpedMemnbLx:

~  CHOPMHPOBAHHOCTH TPENCTABNEHMH O MATEMATHKE Kak 9aCTH MUPOBOH
8



KYJABTYPBI M MECTC MAaTeMaTHKH B COBPEMEHHOW LWBUIIM3AIM, CrOcobax
ONMCaHKs ABIICHUH PEalbHOr0 MHPA Ha MATEMaTHYeCKOM A3BIKE;

——  chOPMHpPOBAHHOCTE NPENCTABIEHHH O MATEMATHYECKIIX NIOHATHUSIX  Kak
BKHEHIINX MaTeMaTHYECKHX MOEJIsIX, MO3BOJISIOIINX OIMCBIBATS M HW3Y4aTh
PasHbIE NPOLECCHI M SBJEHWS; NOHMMAHHE BO3MOXKHOCTH aKCHOMATHYECKOIO
TOCTPOCHUS MATEMATHYECKUX TEOPHIL;

~ BJIGJICHHC METOJaMu [0Ka3aTeNbCTB M AllOPUTMOB pELICHWS, YMEHUE HX
NIPUMEHATE, IPOBOJUTE JOKA3aTENbHEIE PACCYKICHHS B XO/e peleHus 3a1ay;

~ BJAJCHMC  CTaHJAPTHBIMH  NpHEMaMH  pelleHHs PalldOHAJIHEIX U
HppalMOHAIBHBIX, IOKA3aTeNbHEIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHHH
M HEPAaBEHCTB, UX CHUCTEM; UCIIOIB30BAHHE I'OTOREIX KOMITBIOTEPHBIX IPOrPaMM, B
TOM HHCIIe ZUIsl TIOMCKa MyTH PENICHHS W MIUTIOCTPALMH pelLIeHUs] YpaBHEHHHN H
HEPaBEHCTE;

——  C(OPMHPOBAHHOCTE MpeCcTaBIeHr 00 OCHOBHBIX HMOHSATHIX
MATEMaTH4ECKOr0 aHallk3a U UX CBOMCTBAX, BlajieHne YMECHHMEM XapaKTepU30BaTh
NIOBe/ICHWE (MYHKIMH, WCIIOMb30BaAHNE NOJIy9eHHBIX 3HAaHUN M1 ONHCAHUA W
aHallk3a peanbHbIX 3aBHCHMOCTEH;

~  BIaACHHE OCHOBHBIMH TIOHATHAMH O [JIOCKHX U TIPOCTPAHCTBEHHBIX
PEOMETPUYECKIX PUTYpaX, UX OCHOBHBIX CBOMCTBAX;

~~  COPMHPOBAHHOCTH YMEHUs PacrosHaBaTe reomeTpudeckne (GUTYpH Ha
ICPTEXaAX, MOZENSIX ¥ B pealbHOM MHpE; NpHUMEHEHMe W3YYEHHBIX CBOMCTB
FEOMETPUIECKUX PUTYD B HOPMYII ANst pereHus FEeOMeTPUYECKUX 3a7a9 U 3a/ay C
TIPAKTHYECKUM COZEPIKAHUEM;

——  cOPMHUPOBAHHOCTE NIPEACTABIEHUH O MpoLeccax ¥ SBICHUAX, UMEIOLINX
BCPOATHOCTHBIN XapaKTep, CTATHCTHUECKIX 3aKOHOMEPHOCTSIX B PEalbHOM MUpe,
OCHOBHBIX NOHATHAX 3JIEMEHTAPHON Teopuu BEPOSITHOCTEH; YMEHUM HAXOIWUTHL W
OLCHMBATL BEPOATHOCTH HACTYIUICHHS COOLITHI B OPOCTEAIINX MTPAKTUYECKUX
CHTYallnsX 1 OCHOBHBIE XAPAKTEPUCTUKHU CITYYaNHBIX BEJIUYHH;

~  BJlaJICHUE HAaBBIKAMM HCIIOJIB30RAHMS IOTORBIX KOMIILIOTEPHEIX NTPOrpamMm MpH

PCLISHMH 3a3a9.



5. COAEPXKAHUE YYEBHOW JACUUILINHBI
Bgrenenue
MaTSMaTHKa B HaYKe, TEXHWKE, BKOHOMHKG, I/IHd)OpMaLII/IOHHBIX TEXHOJIOTHIX H

HpaKTI/II{ECKOﬁ ACATEIIbHOCTH. L[eﬂ'l/l W 3a1a91 U3Y4YCHHS MaTEMaTUKHU IIPpH OCBOSHHUU

crnennanbyoctei CIIO.
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AJII'EBPA
Pazeumue nonsmus o wucie
Llensle u panuonansHble uymcma. JleHCTBUTEIBHBIE YHCIA. Hpubnusicennuie
BLIYUCICHUSL.
Komnnekcrnoie vucna.
Kopru, cmenenu u nozapughmu:

Kopun n crenenu. KopHu HaTypanbHOM CTemeHH M3 YMCNa M UX CBONHCTEA.
Crenemn ¢ panMOHAILHBIMEA [MOKazaTeNlaMH, HX cBo#ctBa. CremeHu ¢
JACHUCTBUTENBHBIMU TIOKazaTensmu. Ceolicmea cmeneny c oelicmeumensHbim
noxazamernem.

Jlorapugm. Jorapudm uncia. OcuoBHOE J0rapu(PMHUYECKOE TOXKIECTBO.

Hecsitndrbie u HaTypabHbIe TOrapUdMBL. IIpaBuna neficTeuii ¢ morapudmam.

[Tepexon kK HOBOMY OCHOBaHMIO.

IlpeoGpazoBanne anredpamgecKkux BhIPAasKeHHH. IIpeobpazosanue

paldOHANBHLIX, HpPpalMOHATIBHBIX CTCIICHHBIX,  ITOKa3aTeJIbHBIX H

TIOTapU(PMHIECKUX BBIPAKESHHIA.

IIpaxkmuyeckue 3auamus

Apupmernueckre aeiicTBus Haj IHCIIaMH, HaXO0XKAEHUE TNPUOIHMKEHHBIX
3HAYCHUH BEIMHMH M TIOTPEIIHOCTeH  BBIYMCIECHHH (abCOMOTHOM
OTHOCHUTEITEHOM), CpaBHEHME YHCITOBEIX BBIPAKEHUH.

Brrancnenne u cpasnenue xopHeit. Brimonuenne pacyYeToB ¢ paauKaIaMu.

Pemernne wppanmonansusx ypaBHeHuM. Haxoxnenue smauenuii crenemeii c
palliOHanbHBIMK  moKasarensaMud. CpaBHeHHE CTeneHeil. IIpeobpazosanus
BBIDAXKEHUH, COAEPXAIIUX CTENeH!. PelieHue moKazaTebHbIX YpaBHEHUH.

Pemenue npuknanusix 3amay.

Haxoxpenve 3nadenuil norapudma o TIPOU3BOJIBHOMY OCHOBaHMIO. [lepexon
OT OZTHOTO OCHOBaHMs K Ipyromy. Berducienve u cpaBHenue norapupmos.

Jlorapudmuposauue u TIOTEHIMPOBAHWUE BLIPAKEHUIA.

[Ipubnkennple BeluHCneHHs | PelLIeHUS] TPUKIIaIHbIX

3ana4. Pemenve norapudmuyeckrx YPaBHEHUH.
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OCHOBBI TPUTTOHOMETPUH
OcnogHrobie nousmust
Papmannas mepa yrna. Bpamarensaoe newxende. CHHyC, KOCHHYC, TAHIEHC 1
KOTaHI'eHC YHUCa.
OCHOBHBIE TPUIOHOMETPHUYECKHIE TOXKIECTRA

Dopmynsl npuseneHns. DopMyisl craoxenus. PoOpMyIIsl yaBOSHNS Dopmynbl
HONIOBUHHO20 yaia.

TIpeobpazoBanus MPOCTEHIIUX TPUTOHOMETPAYECKIXK BBIPAXKEHHH

[IpeoGpasoBanye CymMMBI TPHrOHOMETpHYeCKUX (GYHKIMH B IPOU3BEICHHE

NPOU3BENICHNA B CyMMY. Beipadicenue mpuzonomempuyeckux @yHkyuii yepes

MAHZEHC NONOBUHHO20 apayMenma.

Tpueonomempuyeckue ypasgnenus u Hepasencmea

IIpocTeiiiune TPUrOHOMETPHYECKUE YPABHEHUS.

lIpocmeriviue mpuzonomempuueckue nepasencmea.

OGparnbie  TpuroHomerpuueckue QGyHKUUH. ApKCHHYC, apKKOCHHYC,

apKTaHTeHC.

Hpakmuyeckue 3anamusn
Panuanubil MeTos W3MepeHHs YrIOB BpALICHUS W CBS3b C IpagyCHOH MepOii.
OcHOBHbIE TPHTOHOMETPHYECKHE TOXKIECTBA, QOpPMYIIBL CIOXEHHSH, YBOEHUS,
NpeoOpasoBaHue CyMMBI TPUTOHOMETPHYECKHX (YHKLHH B IIPOM3BE/ICHHE,
NpeoOpasOBaHNe TPOM3BEICHHAS TPUIOHOMETPUYECKHX QyHKIME B cymmy.
Ipocreiiine TpUroHOMETpHYECKYE YPABHEHNUS U HEPaBEHCTRA.

Obpatsele  TpuroHomeTpuyeckie — DyHKLHH: apKCHHYC,  apKKOCHHYC,

apKTaHIeHC.

DYHKIHH, UX CBOHCTBA M rpaduku

Dynxnun. O6nacts onpeseieHnus ¥ MHOKECTRBO 3HAYEHUH; rpaduk QyHKIUHY,
MOCTPOEHUE TPahuKoB GYHKIMH, 3aJaHHBIX PA3THIHEIMYA CIIOCOBAM.

CeoiicTra AN MOHOTOHHOCTB, 4ETHOCTS, HEYETHOCTB,
OTPaHUYEHHOCTD, IEPUOAUIHOCTL. [IpomexxyTkn Bospacranus u yGbiBanwus,

HanOoNblIee M HAUMEHbINEe 3HAYEHHS, TOYKM akcTpemyma. I'paduyeckast
12



VHTepnpeTaums. Ilpumeps!  QyHKIMOHANBHBEIX 3aBHCHMOCTEH B peanbHbIX
MpOLECcax 1 ABNEHAAX. APUDMETHYECKHE OTlepaliiy Hajl (byHKIUAMY.
Cnoxnas pynxmus (xommnozunus). Honsmue o HeNnpepvieHoCMY (BYHKYUY.

O6paTHbie byuxuun. Obnacme onpedenenus u obnacms snavenuis o0bpammoil
Qynryuu. I'papux obpammnoi Qyrryuu.

Crenennsle, MIOKa3aTeNbHELe, norapuGpMugecKue U
TPUTOHOMETPHYECKUE BYHKIIUH.
OGparHble TpuroHomeTpyyeckue QyHKIMH

Onpenenenus Gpyuxuuit, ux croficrsa u rpaduKw.

[IpeoGpazopanus  rpaduxos. [lapamnensusii  mepenoc, CUMMETPHS
OTHOCHTENIEHO OCeH KOOPAMHAT M CUMMETPHS OTHOCHUTENBHO HAYANA KOOp/MHAT,
CHMMETpPHs OTHOCHTENBHO TPSAMOH ) = x, PacTsIKEHME H CKATHE BIOJIb OCei
KOOPIHHAT.

Hpaxmuueckue 3anamus

IMpumepsr 3aBucuMOCTEi] MEXKLY TEPEMCHHBIMH B DEAIbHBIX IIPOLECCaX M3
CMEXHBIX aucuMmiuH. Onpenenenue GyHKimit, [Toctpoenne u ureHue rpatukos
¢Gyrkouit.  Uccnenosanue (yrxumu.  Croiictea THHEWHOH, KBaApaTUYHOIL,
KYCOYHO-IMHEHHON ﬂpOGHo—nHHeﬁﬁoffI ¢yskumit.  HenpepsiBubie u
nepuonnveckre Gynxkuun. CroiicTa u rpaduKu CHHyca, KOCHHYCA, TAaHTeHCa U
koranrenca. OOpaTHbie QYHKIMU U UX rpauxn. O6partHsle TPUIOHOMETPHUYECKHE
yuxunn. Ilpeobpazosanus rpaduka Qyekuun. [apmonuueckme Komnebanusl,
IIpuknanuele 3anayn.

[oxazarensusre, JIOTapPU(PMUYECKHIE, TPUIOHOMETPUYECKHUe YPaBHEHHS H

Hepagencmeaq.

HAYAJIA MATEMATHYECKOIO AHAJIH3A
Hocnenorarensnocrn.  Croco6i 3a/laHusl W CBOHCTBA  YMCJIOBBIX
NOCIeq0BaATEIEHOCTEI].

lonsmue o npedene nocnedoeamensnocmu.  Cywecmeosanue npedeina
MOHOMOHHO 02paHUuYeHHO nocredosamensHoCHu. CymMupoBanue

TocnenoBarensHocTeil. beckoHeuno y6uiBaromas PEOMETPUICCKAs TIPOrpeccust
13



ee cymMma.

Ilpoussoanas. Ilonstve o npowusBoIHOI (QYHKIMH, ee reoMerpudeckuil u
(usgecKkuii cMbICT. YpaBHEHNE KacaTe bHOMN K rpaduxy Qynkupu. [TponzBogHble
CYMMBI, — pa3sHOCTH, MNpOM3BENEHHUs, dYacTHble. [IPOMBOJHBIE OCHOBHBIX
BIIEMEHTAPHBIX QyHKIWH. [IpuMeHeHne TPOU3BOIHON K MCCIEIOBAHHIO QyHKIwH
W NOCTPOCHMIO TrpaduKoB. [Ipouseodnvie obpamuot: Qyukyuu u Komnozuyuu
dyHryu.

IlpuMeps!  wcrone30Banus  TPON3BOAHOMN AT HaXOXJEHUS HaMIy4IIero
PCLICHNS B NPUKIAJHBIX 3a7adax. Bropas npomssojnas, ee reOMETPUYECKHI U
(puzmyeckuit cmeicn. Haxoxaenue CKOPOCTH /s IIPOLeCcca, 33JaHHOTO (HopMyIoi
U rpaduKoM.

HepBooGpa3nas u mHTerpaJ. IIpumenenne onpenenensoro murerpana ans
HaXOXACHUS NUIOWAM KPUBOJMHEHHONW Tparenuu. ©®opmyna Herorona—
Jle#t6ruua. Tlpumeps! npumenenys MHTerpajia B QU3MKe 1 TeOMETPHUH.

IHpaxmuyeckue sanamusn

HucIIoBas nocie0BaTeNbHOCTE, CIIOCOBE! ce 3a/laHusl, BBIYMCIICHUS YJICHOB
focnenosarenbHocty. Ilpenen mocnenosaremsuocty. Beckoreuno yObIBaromas
PEOMETPHIECKAs IIPOrPeccHs.

I[IpousBonnas: Mmexaunyeckuii u FCOMETPUYCSCKHH CMBICIT TIPOM3BOIHOIA.

YpaBHenue «kacaTemsHOM B o6mem Bune. Ilpasuna wu  dopmyns
AUQOEPEHLPOBAHNS, Tabiuna [IPOM3BOHBIX ~ DJIEMEHTAPHBIX  (DYHKIIHIA.
Hcenenosanse QyHKINH ¢ TOMOIIBIO NPOX3BOJHOHA. Haxoxenue naubonsurero,
HAMMEHBILCr0 3HAYCHUS ¥ OKCTPEMANLHBIX 3HAYCHUH (yHKIWH,

Murerpan u neprooGpasuas. Teopema HetoTona—1JleitGuua. Ipumenenue
MHTEIPaja X BEIMHUCICHMIO GU3NYECKIX BENMYHH U ITOA/eH.

YPABHEHWS U HEPABEHCTBA

YpaBHeHuSI w cHCTeMbI ypaBHeHmii. Panonansusie, wuppanuonansusie,
OKA3aTeIbHbBIE U TPUIOHOMETPHIECKUE YPABHEHMUS 1 CHCTEMBL

PaBHocunbHOCTE ypaBHeHMi, HEPaBEHCTB, CUCTEM.

OcHoBHele nprems! ux pemenus (pasnoxeHue Ha MHOKHTEIIH, BBEICHHE HOBBIX
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HEM3BECTHBIX, MOCTAHOBKA, IpaQUYecKuii METO).

HepapenctBa.  PanuonanbHble, uWppalMOHANbHBIE, [IOKA3aTeNbHBIE U
mpu20Homempuieckue HepaBeHCTBa. OCHOBHBIE IPUEMBI UX PEIIEHUS.

Mcnonbzosanue cpoiicTs u rpadnkos GpyHumii NpH pemennu YpaBHEHHUH

M HepaBeHcTB. Merox wunTepBanoB. M3oOpaxkeHue Ha KOOPIMHATHON

[IOCKOCTH  MHOYKECTBA pPEIICHHH YpaBHEHWH M HEpPaBeHCTB C JBYMs

NIEPEMEHHBIMH U UX CHUCTEM.

Hpuxnaonsie 3a0auu

Ilprmenenue MaTeMaTHYECKUX METONOB TS PELICHHS COJepIKaTe/bHbIX 3a1ay
U3 Pa3-INYHEIX 001acTel HayKH U NPaKTHKU.

MHTeprperaius pesynsrara, y4eT peaibHBIX OrpaHHdeHH .

Ipakmuueckue 3anamus

Kophu ypasuenwuii. PaBnocunbHocTs ypasHeHuit. IIpeobpazoBanue ypaBHEHMH.

OcHoBHble Tpuemsl pelneHyss ypaBneHuil. Pemrenme cucTeM YPaBHEHUHA.

Hcrone3opanme CBOMCTE M rpaukoB dyHKIMH s pelleHHs ypaBHEHWH |

HEPaBEeHCTB.

KOMBHUHATOPHUKA, CTATUCTHUKA u TEOPUs]
BEPOSITHOCTEM
ONEMEHTE! KOMGUHATOPHKH

OcHoBHbIe MOHATHS KOMOMHATOPHKH. 3afaur Ha TOACUST YHCcIa pa3MelleHnH,
[IEpeCTaHOBOK, codeTaHud. Pemenne sanay Ha mepeGop BapuanToB. Dopmyrna
bunoma Herorona. CBoicTBa GHHOMMHATBHEIX Ko3pQuIHeHTOB. TpeyronsHux
Ilackans.

ONEMEHTBI TEOPHU BEPOATHOCTEH

CobriTre, BEPOATHOCTH COGBITHS, CTOKEHHE U YMHOMKEHUE BEPOSATHOCTEH,
llonamue o nesasucumocmu cobeimuil. Hucxkpemnas c;fzyqaﬁuafi BENUYUHA, 3AKOH
ee pacmpedenenus. Yucnosvie xapaxmepucmuxu OUCKPEmHOU  CAYHATHOT
senuyunvl. [lonamue o saxone bonvuiux uucen.

DNIEMEHTB! MAaTEMATHYECKOH CTATHCTHKH

IIpencrasnenyie faHHBIX (TAGIMIEL, THATPAMMEL, rpaduKy), 2eHepanvHas
15



COBOKYnHOCMb, 6blOOpKA, cpednee apugpmemuyeckoe, meduana. Ilonsmue o
3a0a4ax Mamemamuieckon Cmamucmuxiy.
Pewieriue npaxmuueckux 3a0a4 ¢ npuMeHeHuem BEPOAMHOCIIHBIX MenO008.
IIpakmuueckue 3anamus
Hcropust paseuTys KOMOHHATOPHMKY, TEOPHH BEPOSTHOCTEN M CTATUCTHKH U UX
PO B  pasNUYHBIX Chepax YeNOBEYECKOH >KU3HeHesTenbHOCTH. IlpaBmia
KoMOuHaTopuky. Peruenne koMOMHATOPHBIX 3ajad. Pasmernenns, codeTaHus u
nepectanoBky. burom Herorona u tpeyronsuuk Iackans. ITpukianasie 3a1a4u.
Knaccudeckoe onpesenenue BeposTHOCTH, CBOMCTRA BEPOATHOCTEH, TEOpEMa O
CyMMe  BeposiTHOCTel. Borumcnenme BepositHocTedl. Ilpukiamssie  3amaum.
[pencraenenue unciosx anusx. [IpHKianmbe 3a1a4m.
I'EOMETPHS
IIpsiMbie ¥ MI0CKOCTH B IpOCTPaHCTBE
B3anmHOe pacronojkeHne ABYX NpsSMBIX B npoctpanctse. llapannensHocTs
IpAMOH ¥ TIOCKOCTH. [lapamnensHocTs mimockocTeit. IlepnenaukynsapHocTs
NPSAMON U IIOCKOCTH. Iepnenaukynsap u Hakmonuas. Yron MEXIY IpIMOH u
TIJIOCKOCTBIO. HByrpaHusIii YTOIL. Yron MEX Y ILIOCKOCTSIMU.
lleprien 1Ky napHOCTE IBYX IIOCKOCTEH.
['eomerpuyeckue npeobpazosanus IPOCTPAHCTBA: MapajuleNibHBIl [epeHoc,
CUMMETPHSI OTHOCHTENBHO IIOCKOCTH.
Ilapamnensroe mpoexruposanue. [rowads OPMO2OHANBHOU — NPOEKYUL.
M3o0paskenue npocTpaHCTBEHHBIX buryp.
MHororpanHuku
Bepiuunsl, pebpa, rpanu Muororpannuka. Passepmra. Muozozpannwie yenui.
Buomnyxavie mrozozpannuxu. Teopema Dinepa.
[puswma. Tlpamas u naxronnas npusma. [IpaBuneuras npusma. [apantenenunes,
Ky6. Ilupamuna. Ilpasunsuas nHpamMufia. YcedenHas mupamuga. Terpasmp.
Cummerpun B KyGe, B mapannenenumnene, B npusme 1 nupamuzie. Cevenus Ky0a,
OPHU3MBL X TUPAMHUIBI.

[Tpencrasnenue o MpaBUIBHEIX MHOIOTPaHHUKAX (Terpasape, kyGe, oxTaspe,
16



JOMEKas(pe U UKOCaspe).

Tena u nogepxHocmu epauenus

Hunuaap w  xoHyc. VYceuenHeld kouyc. OcHoBauue, BEICOTa, GOKOBas
MOBEPXHOCTh, oOpasyromas, pa3séprka. OceBble CEYEHHMSI W CEUEHMUS,
napaiebHble OCHOBAHHIO.

Ilap u cdepa, ux ceuenns. Kacatensuas miockocts K cdepe.

Hsmepenus 6 ceomempuu

O61em 1 ero usmepenue. MaterpansHas popMmyna o6bema.

Qopmynsl  o6bema KyOa, IPSIMOYrONBHOrO —IapauleNenuness, TPU3MEL
munuHapa. @opmysibl o0beMa nNMpaMuABl W KOHyca. POpMYyabl  ILIOMAIH
MOBEPXHOCTEH LUNKH/pa ¥ KoHyca. PopMyJibl 06beMa [apa U IIoIaay chepol.

Honobue Ten. OTHOMEHUS MIOIANEH MOBEPXHOCTEH i 06BEMOB I10A0OHBIX TEJL

KoopauHaThl H BEKTOPLI

IIpamoyronbsrast (IekapToBa) chCTeMa KOOPAMHAT B NPOCTpaHcTBe. Popmysia
PACCTOSTHUSA MEXKLY ABYMS TOUKAMU. Y PaBHEHUsI COEPDL, MIOCKOCHIU U NPAMOIL.

Bexropel. Mopgyns Bexropa. PaBeHctBo BexTopo. CloykeHHe BEKTOPOB.
YMHOXeHME BEKTOpa Ha 4Mciio. PasnoxeHHe BekTOpa IMo HanpasJICHUAM. YTON
MEXIY NBymMa BeK-Topamu. [Ipoexums BexTopa Ha ock. KoopawuaTel BekTopa.
CxansipHoe npou3BeieHHe BEKTOPOB.

Mcrnons3oBanue KOOPAMHAT W BEKTOPOB NPH DEIIEHWM MATEMATHUECKHX W
IIPUKIAJHBIX 3aad.

Ipaxmuyeckue 3ausmus

llpusHakyu B3aUMHOrO pacmonokeHus TNpPSAMBIX. Yron MEXIY OpPSAMBIMH.
BsanmHoe pacrionoxenne NpsMbIX U IUIOCKOCTE. IepneHauKyssip ¥ HAKIIOHHAS K
IJIOCKOCTH. YTON MEXIy TNpsAMOM K IUIOCKOCTBI0. TeopeMe! O B3aMMHOM
PaCTIONOXEHNH NPAMOH U IocKkocTH. TeopeMa o Tpex mepreHauKynspax.

llpusHaku u CBOWCTBA MapajUleNbHBIX W TEPEHAMKYISIPHBIK IUIOCKOCTEH.

Paccrosiane oT TOYKM O IIOCKOCTH, OT MPSIMOM [0 IUIOCKOCTH, paccTosiHue

MEXKITY

IIJIOCKOCTAMH, MEXITY CKpEHINBAaOIIIUMUACH IpAMBIMHA, MEXIY IIPOM3BOJBHBIMA
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¢urypamu B NpocTpaHcTBe.

IlapannensHoe MpOEKTHPOBaHME X €ro CROHCTEA. Teopema o niowadu
OPMIOZOHAILHOU — NPOEKYUU — MHO20Y20lbHUKG.  BianMuOe pacIiosioKeHue
NPOCTPAHCTBEHHBIX GUTyp.

Paznuunsle Buas MHOrOrpanuukos. Mx n300paxenus. CeueHus, pa3BépTKA
MHOTOrpaHHUKOB. Ilnomans nosepxHocTH. Buasl cummerpmii B IIPOCTPAHCTBE.
CaMmeTpust Ten BpameHus u MHOIOrpaHHUKOB. Brluucnenwe mnomaneit wu
00BEMOB.

Bexropsl.  JleiictBus ¢ BekTopamu. JlexapToBa cucrema KoopoMHAT B
MPOCTPAHCTBE. YpaBHEHHE OKPYIKHOCTH, Cepsl, TUIOCKOCTH. PaccTosHue MEKIY
TOUKaMH. JIeWCTBHS C BEKTOpaMHM, 3aMaHHBIMH KoopauHaTamu. CKanspHoe
MPOM3BENICHHE  BEKTOPOB. BeKTopHoe ypaBHeHME npPSMOM M IIOCKOCTH.
Vcrnonb3osanue BekTopoB mpy foxazaTenserse TEOpeM
CTEPEOMETPHH.
Hpumepnuie memut peghepamos (0ornaoos)
* HenpepsisHsie npobu.
* Ilpumenenue cioXHBIX MTPOLEHTOB B SKOHOMUYECKHX pacueTax.
* Iapannensnoe npoexruposanue.
° CpepHue 3HAaYeHNUs ¥ UX IPUMEHEHNE B CTATHCTHKE.
* BekTopHoe 3aaHue NpsAMBIX | MIOCKOCTEH B IPOCTPAHCTRBE.
* CnoxeHHe rapMOHHYECKHX KOTeGa Wit
* I'paduueckoe pewenne ypasuenwii u HEPaBEHCTB.
* IlpasunbHble 1 nonynpasuEHEE MHOT'OTPaHHUKH.
* Konuueckue cevenns u ux npumerenve B Texuuxe.
* Ilonsarue nuddepernuana u ero TIPHIIOKEHHS].
* CXeMBI IOBTOPHBIX UCIILITAHM bepuymns.

. HCCHGL{OB&HI/IC ypaBHe'HHﬁ ¥ HEPaABEHCTB C napaMeTpoM.
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6. CTPYKTYPA U TEMATUYECKHM IIJIAH YYEBHOM
JACHHITIINHBI
6.1. KonnuyecTro yacor na ocBoenne pabodeii mporpamMmbl
y4eOHOM IHCHHIIHHBI

O6bem o6pasoBatensHOM nporpamMmel 234 waca, B TOM YHCIIE;

O6bem paboTel Bo B3anMOIelCTBIY ¢ MperofaBaTeiemM 234 yaca.

6.2.00bem yuebnoil uCHHIIMABI K BUALI yuebHoi paGoTsi

Bua yue6noi paborsi O6sem yacos
O6bem o6pazosarensHol porpaMme! (Beero) 234
O6bem paGorsl ofy9aromuxess BO B3aMMOJEHCTBHH ¢
npenogagaTejaeM 2
B TOM YHCJIE:
TCOPETHYECKAE 3aHATHS 132
MPaKTUYECKUE 3aHATHS 80
KOHCYJIbTAHy 16
IlpomesxyTounas arrecranma B hopme sK3amena 6
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7. YHEBHO-METOJUYECKOE U MATEPHUAJIBHO-
TEXHUYECKOE OBECIIEYEHHUE

OcBoenne  mporpammsl  y4eGHOM  gucnummusl  «Maremarukay
npeanojaraer Hanmaue yyedHoro kabunera «MaremMaTukay.

Y4eOHO-METONMYECKOT0 W  MarTepuanbHO-TEXHUYECKOrO obecreyeHue
KabuHeTa:

* y4eOHO-METOUUECKHIT KOMILTEKC TIPENOJaBaTelIs,

° HarJsaHble I0CO0Us 10 MpoduIIo KabHHeTa;

° MyIIBTUME/IHA: KOMIBIOTED, IPOEKTOP, SKPaH.

Nndopmannonnoe oGecneuenne o6yyenns
Ilepeuens pexomenyembix yueGubix usnanuii, HurepHeT-pecypcos,
JIONOTHUTEILHON JTATEPATYPBI

OcHoBHas TuTEpPaTYPa

l. Amamos II. A. Maremaruxa : anrebpa ¥ Hadana MaTeMaTHYeCKOTO
ananmza. 10 — 11 knacc: yueOonuk / II1. A. Jdapasa, FO. M. Konsrun. —
Mockega : [Ipocsemenne, 2018. — 463 ¢. — 50 sx3.

2. Aranacs JI. C. T'eomerpus (B 2-x gactsx). U. 1 : yueGroe mocobue / J1.
C. Aranacsn, B. T. bazsiies. — Mocksa : KuoPyc, 2017. — 396 c. —
URL: https://www.book.ru. — PesxuM focTyma: mo moamucke.

3. Aranacsu JI. C. I'eomerpus (8 2-x yactsx). U. 2. : yue6Hoe mocobue / J1.
C. Aranacsn, B. T. Bazsutes. — Mocksa : KuoPyc, 2017. — 424 c. —
URL: https://www.book.ru. — Pexxum focTymna: mo moanmcke.

4. BammaxoB M. 1. Maremarnxa : yuebnuk g CI10 / M. U. Bammaxkos.
— Mocksa : KaoPyc, 2020. — 394 ¢, — URL: https://www.book.ru. —
Pexum foctyna: mo nognmcke.

5. boromonos H. B. Maremaruxa : yue6uux ansa CI10 / H. B. Boromonos,
IL. V. Camolinenxo. — 5-e u3z., nep. u gon. — Mocksa : HzpatenbeTBo
IO0paitr, 2018. — 401 c¢. — (IlpodeccronansHoe obpazoBanue). —
URL: https: // urait.ru.— Pexum nocTyna: no moanucke

6. Boromonor H. B. Ilpakrudeckue 3ansTus no Martematuke B 2 4. YacTs 1

: yuebHoe nmocobue s CITO / H. B. Boromomnos. — 11-e u3z., mep. u



non. — Mocksa : MznarensctBo IOpaiit, 2019. — 326 ¢. —
(TTpodeccronansHoe obpaszosanue). —URL: https://urait.ru. — Pexxum
JIOCTYTIA: 10 MOAIINACKE

. boromomnos H. B. IlpakTudeckue 3austus mo MaremaTuke B 2 4. Yacts 2
: yyebnoe nocobue mna CITIO / H. B. Boromonos. — 11-e u3g., nep. u
non. — Mocksa : MzpmarensctBo HOpaiir, 2020. — 251 ¢. —
(IlpodeccuonansHoe obpazosanue). — URL: https://urait.ru. — Pesxxum
AOCTYIIA: IO OIHCKE

. Mamaan A. A. Maremaruka : yue6uux s CIIO / A. A. Japasu. - 3-e
u31. — Mocksa : @opym : HULL MH®PA-M, 2020. - 544 ¢. — (Cpennee
npodeccroransHoe obpasosanme). — URL:  http://znanium.com —
Pexxum noctyna: mo moanucke.

. Cenpix U. 0. Maremaruka : yueGuuk 1 npakTukyMm mus CITIO / W. O.
Cempix, 10. B. I'pebenmmxon, A. H). Illerenes. — Mocksa
Wznarenscrso [Opaiit, 2020. — 443 ¢. — Mocksa : Opaiir, 2020. —
URL : https: // urait.ru. — Pexxum mocTyrma: mo nojmucke.

IIOHOJIHHTCJ'[LH&ﬂ JIHTEPATYPA

. boromonos H. B. Matematuka. 3anauu ¢ pemenusmu B 2 4. Yacts 1 -
yuebnoe mocobue ans CITO / H. B. Boromonos. — 2-e u3f., HCOp. M
gon. — Mocksa : Mzpatenmscteo IOpaitr, 2020. — 439 c¢. —
URL: https://urait.ru. — Pexxum mocTyma: o nozmmckKe.

. boromonos H. B. Marematuka. 3agauu ¢ pemenusmu B 2 4. Yacts 2 :
yuebnoe nocobue mmst CITO / H. B. Boromonos. — 2-¢ m3., HCTIP. |
aon. — Mocksa : Msparenscrso IOpaiir, 2020. — 320 c. —
URL: https://urait.ru. — Pesxxum goctyna: mo mommucke.

. Hanasu A. A. C6opHHIK 33/1a4 110 MaTeMaThKe : y4eBHoe mocobue /A. A.
Hanasn , 3-e n31. — Mocksa : ®opym, UHDPA - M, 2018. - 352 c.: -
(IIpodeccrnonansroe ob6pasosanme). - URL: https://znanium.com. —

Pesxum A0CTYyIa: 110 MO CKe.
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4. Kpemep H. IIl. Matemaruka mis KOJUTe/DKel : y4yebHoe mocobue s
CITIO / H. II. Kpemep, O. I'. Korcranturosa, M. H. ®puamas ; nop
pen. H. HI. Kpemepa. — 10-e w3z, mep. u gmon. — Mocksa
Wznarenscteo FOpaiit, 2020. — 346 c¢. — URL: https://urait.ru. —
Pexxum mocryna: no noamicke.

5. Kyuep T. I. Maremaruka. Tects! : yueGHOe mocobue ans CITO / T. ILL
Kyuep. — 2-e uzn., ucnp. u gorn. — Mocksa Hzparenscto HOpaiir,
2020. — 417 ¢. — URL: https://urait.ru. — Pexum JOCTYTIA: IO

IIO/IIHACKE.
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8.XAPAKTEPUCTHKA OCHOBHBLIX BUJIOB JEATEJNLHOCTH

OBYYAIOIIAXCH
Copepmxanne XapaxkTepHeTAKA OCHOBHbLIX BHIOB yae0HO# DopMBI H METOIBI KOHTPOJIA
AEATETHHOCTH 4 OLICHKH Pe3y./IbTATOB
obygaomuxcs (Ha yposHe y4eOHbIX JeiicTBnil) ofby4eHust
Bregenne O3HaKOMIIEHHE C POJIBIO MATEMATHKH B HAYKE, BxoznHO# KOHTpONb: yCTHAas
TEXHHUKE, DKOHOMHKE, MH(DOPMAaIMOHHEIX becena.
TEXHOJIOTHAX M [IPAKTHYCCKOH e TETbHOCTH.
O3HakoMJIEHHE C HEISIMHA ¥ 3aJa9aMy H3YYeHHs
MaTeMaTHKH [P OCBOEHHH cnerwansHocTei CII0
AJITEBPA
PazBurue Bemonnenue aprdmernyeckux neifcTBrii nan BxomHolt xouTpons: yerHas
IIOHATHS O YHCIIAMH, COYeTast YCTHBIE W MHCHMEHHBIE TPHUEMBIL. becena.
qHcIe Haxoxienue npubImKeHHBIX 3HAUEHMH BEITHYHH | Texymuuii KOHTPOIIEL:

IIOTPEMHOCTEH BRIYMCICHHH (a0ComoTHON 1
OTHOCHTEJIbHOMN); CPABHEHME YHCIIOBLIX BLIPAKCHUIA.
Haxoxzienne ommbok B mpeobpazoBaHmsax u
BBIUHMCIIEHUSX (OTHOCHTCSI KO BCEM ITYHKTAM
IIPOrpamMMEl)

YeTHBIH ompoc.
Brimonnenue npakTadeckom
paborsr 1.

Brinonuenue nposepouHoii
paboter Ne 2.

Ouenka: pe3ynETATHBHOCTH
paboTe! 00yHaroImerocs npu
BBINOJIHEHMH 33JJaHHiH Ha
Y4eOHBIX 3aHATHAX

Kopuu, crenenn,
JIOTapH{pMBI

O3HAKOMIICHHE € IOHATHEM KOPHS - CTEIeHH,
CBOMCTBAMH PAJ(HKAIIOB U [IPABHIAMHA CPABHEHHS
KOpHEIA.

POpMYTHPOBAHUE OTIPEIENCHUS KOPHS H CBOMCTR
KOpHEH. Bhruucnenue u cpasnenne KopHei,
BBINOTHEHHUE TIPHKU/IKH 3HAUCHUS KOPHSL.
[IpeobpazoBanye YHCIORBIX B GYKBEHHBIX
BBIPAXKCHHH, COJIEPIKALINX PATTHKAIIBL.

Brimomenue pacuéros no dopmynam, copeprraniim
pazvKanbl, OCYIECTBIIsAsl HEOOXO0IUMBIE T10/ICTAHOBKH
1 ripeobpazosanus. OnpejielieHue paBHOCHIBHOCTH
BLIPOKEHHH C pajiukanamu. Pemmenue
UppalMOHAILHEIX YPABHEHHUH.

O3HakoMIICHHE C TIOHATHEM CTEIICHH C
ACHCTBUTENBHBIM TIOKa3areneM. Haxoxenne
3HAYCHHH CTEIEHH, UCIIOIB3YS IPH HEOOXOAUMOCTH
WHCTPYMEHTAIILHBIE CPE/ICTRA.

3anuceIBaHUE KOPHS 71 CTCIIEHH B BUAC CTENEHH C
ApoOHBIM TIOKa3aTesieM B HaoGopoT.
DopmyITHpOBaHKHE CBOKMCTR creneneii. Boraucienye
CTEMNEHEH ¢ panHOHATEHBIM OKA3aTElIeM,
BBINOJHEHUE IIPHKUIKHE 3HAYECHHUSA CTCIICHH,
CpasHEHHE CTeneHei,

lIpeobpasoBanue YHCIOBBIX i OYKBEHHEIX
BBIPAKECHUH, COMEPIKALIMUX CTEIICHH, IPUMEHSIS
cBO#icTBa. Pelenne noka3aTeIbHbIX ypaBHEHHH.

Bxonno#t xomTpOINS:
Oecea.

Texymuii KoHTPOIIE:
Yernslit onpoc.
Bremonmenue — npakTEyeckoi
paborer No24uNe25.
Brimonnenne — mpaxTHueckoit
pabotsr Ne35 u Ne 37.

Onerska:  pe3yJbTATUBHOCTH
paboTel  ofywaromerocs mnpu
BLIMOJHCHHH 3aJaHui Ha
yueOHBIX 3aHATHIX

yCTHAs
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O3zHaxoMIIeHHE ¢ IPEMEHCHUEM KOpHEH ¥ cTeneHel
IIPH BBIYWCIICHWH CPEJIHHUX, NETICHAH OTPE3KA B
«30510TOM ceveHun». Pernenue nmpukiaquex 3a1ay a
CIIOIKHBIE TIPOIEHTEI

[IpeoGpazopanue | Brmmonrenue npeoGpasoBanmii BLIpaKeHHUH, BxonHOH KOHTpOJIb: YCTHas
anrebpamdeckux | npumenense Gpopmys, [Ipeobpazopanne Bece/a.
BhIPaKeHH i anreOpPanyecKHX BBIPAXKEHMH CBS3AHHBIX CO Texynmii KOHTPOIE:
CBOMCTBAMHM CTENEHEH U JIOTAPH(PMOB. YerHsli ompoc.
Orrpenenenue 001aCTH AOMYCTHMBIX 3HAUCHHH Beimonnenne  mpakTmdeckoii
norapuMHUYECKOro BIpaxkeHus. Pemenne paborel Ne24,
JIOTapHPMHUYECKHX YPABHEHHIH. Beinonxenne [IPOBEPOYHOMR
paboTsr No 26.
Ouenxka: PE3YIBTaTHRHOCTH
paboTel O0ywaromerocs IpH
BBIIOTHCHUM  3aJlaHuil  Ha
yueOHBIX 3aHATHIX
OCHOBBI
TPUTOHOMETPUH
OcHoBHBIE lpumenenre OCHOBHBIX TPUTOHOMETPHUCCKUX BxoaHo#i koHTpoan: ycTHas
TPHIOHOMETPHYEC | TOXK/IECTB JUISL BRIYUCIICHUS 3HAUCHHH Decena.
KHE TOM/IeCTBA TPUTOHOMETPUYECKHX DYHKIKHI 110 OJHON U3 HUX. Texynmii KOHTPOJIL:
Yeruslit onpoc.
Brimonsenne  mpaxTHYeckoi
paboter No 7 u 8.
OueHka:  pe3yiabTATHBHOCTH

paboter obywaroiierocss TpH
BEINIOJTHEHUH  33JlaHuil  Ha
yueOHBIX 3aHATHAX

IIpeobpazosanun
pocTedmux
TPHIOHOMETPHYECK
HX BBIpAMKEHHI

M3ygenne 0CHOBHEBIX (HOPMYIT TPHTOHOMETPHH:
(opmyTEI CrioXEeHHs, yABOCHHS, TPEO6Pa3OBAHHS
CYMMBI TPHIOHOMETPHYECKUX DYHKIUH B
MPOM3BEJCHHUE W TIPOM3BEIEHHS B CYMMY M
NpAMEHEHHE PH

BBLIYMCIICHUH 3HAYEHHMS] TPHTOHOMETPHIECKOTO
BBIPQJKEHHSI ¥ YIPOLIUCHHUS €TI0,

Osnaxomienne co CBOMCTBAMY CHMMETPHH TOUCK Ha
€AUHUYHON OKPYKHOCTH U IPHMCHEHHE UX JUIS
BBLIBOJIA HOPMYJI IPHBENEHHS.

BxoaHo#t xouTpons: ycTHas
Decea.

Texyumi KOHTPOIIB:

YerrBli onpoc.

Bomonnesne — mpaxtHuyeckoin
padoTter Nol10.
Onenxa:  pe3yibTATHBHOCTH

paboTsl  o0yyaromerocs ImpH
BBINONIHEHUM  3afaHuil  Ha
Y4E0HBIX 3aHSTHIX

Ipocreiimue Pemmenne no dpopmynam u Tpuronomerpuueckomy BxoaHo#t koHTpoms: yerHas
TPUTOHOMETPHYEC | KPYIy IPOCTEHIINX TPHIOHOMETPHYCCKHX Becena.
KHe YPaBHEHWH ¢ YPaBHCHHIA. Texymmit KOHTPOJIB:
nepasencmea IIpumenenue o6ux METONIOB pelerys ypasuenuii | YCTHBIH ompoc.
(IpUBEIEHHE K TMHEHHOMY, KBAPATHOMY, METOJ BrimonreHne  IpakTHYecKoH
PA3IIOKCHASA HA MHOXHTEIIH, 33~ MEHBI IEPEMEHHOM) | paboTsl No 14.
IIPH PCLICHUH TPUTOHOMETPUIECKHX YPABHEHHUH. Brinonnerne  mpoBepoyHOi
YMenue oTMeuars Ha Kpyre pelieHns MPoCTEHTIIX paboter Ne 8.
TPHTOHOMETPHYECKHUX HEPABEHCTB. Ounenxa:  pe3yNnbTATHBHOCTH
paboTel  o0ywaromierocs: pu
BLITOJIHEHUM  33/JaHWil  Ha
YUCOHBIX 3AHATHIX
Apxcnnyc, OzHakoMIICHHE ¢ NOHATHEM 0OPATHBIX BxonHOH KOHTpONB: yCTHas
APKKOCHHYC, TPUTOHOMETpHUECKUX QyHKIUH. M3yyenue becena.
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APKTAHIeHe YHCHa

ONIPCACNICHNH apKCHHY a, apKKOCHHYCa, apKTaHTeHCca
uMcna, popMyIMpoBanye ux, U300pAIKEHHE HA
CJIMHAYHOM OKPYXKHOCTH, IPUMEHEHUE [IPH PEIICHUH
YPaBHEHHMIA.

Texymmuit kouTpONS:

YeTHsiit ompoc.

Brmommenne  ob6g3arensbHOl
KOHTPOIBHOH paboTe No 1.
Onenka:  pe3ynsTaTHBHOCTH
paborel  obywaromerocss npu
BBIIOJNHEHHWM  3aJ@aduil  Ha
Y4YEOHBIX 3aHATHAX

OYHKUWM, UX

CBOWUCTBA U
FPAOUKHU
OyHKIIY. O3HaKOMITEHHE € TOHATHEM MEPEMEHHOI, Bxopuo#t koHTpoNB:  ycTHas
IonsTne o IIPHMEPaMH 3aBHCUMOCTEH MEXKIY 1epeMeHHbIMH. Becena.
HEIIPEPBIBHOCTH Osnakomienue ¢ monsTHEM rpaduKa, onpejieeHne Texymmit KoHTpONIB:
bysxupy NPUHAIEKHOCTH TOYKH rpadbuky GpyHKImy, YerHBIH Oonpoc.
Omnpenenenne no popmyie npocreitimeit Iposepounas paGora Ne 6.
3aBUCHMOCTH, BHJIa €€ rpaduka. Bripaskenue mo OneHka:  pesynbTaTHBHOCTH
opmyie om0l nepemMennoit gepes Apyrue paboTel  o0ywaromerocs npu
Osnaxomnenwe ¢ onpenenennem GyHKmy, BBIIOJTHEHUH  3aJlauuii  Ha
dopmymuposanue ero. Haxoxenve obnacri yueOHBIX 3AHSTUSX H
onpejencHus 1 obnacTu 3navennit GynKumun CaMOCTOSTENBHOM paboTsl
CaoiicTea Osnakomirenue ¢ npuMepamu GyHKIHOHABIEIX BxonHo#t xoHTpoOmb: ycTHAs
by HKIN, 3aBUCUMOCTEH B Oecena.
I'paduueckan PEANbHBIX IPOIECCAX U3 CMEKHLIX [ACIHUILTHH. Texymmii kouTpons:
HUHTEPNPEeTAHSI. O3HaKoMIICHHE ¢ HOKARATEILHEIMU paccyx/ieHusIMu | Y CTHBIH onpoc.
Ipnmepnr HEKOTOPBIX CBOMCTB JIMHEHHOM W KBaAPATHYHOH IIpoBepounas paGora Ne 27.
PYHKUMORANBHBIX | (DYHKIHE, TPOBELCHNE HCCICIOBANNS JMHEHHOH, Onenka:  pesyisTaTHBHOCTH
3aBUCHMOCTEH B KYCOYHO-IMHEHHOMH, 1poOHO-NTHHEHHOH | paboTel  obywaromierocs rpu
peaibHbIX KBaIPATHIHOH QyHKIHH, TOCTPOEHHE HX rpaQuKoB. | BLUTONHEHMH  3aMaHWil  Ha
npomeccax [Toctpoenne v urenue rpadkon GyHKu. YUEOHBIX 3aHSITHIX
SIBJICHUAX Heenenosanue Qpynximu.
Cocrasierne BuoB hyHKIMH 10 JaHHOMY YCIOBHIO,
PELICHHE 38/1a9 HA JKCTPEMYM.
Brimonnenne npeobpasosanuii rpaduka GyHxium
Obparubie Wsyuenwe nonsmus obpamnoii pynryuu, Bxojmo#t  xonrposs:  ycrHas
hynkunn ONPCICNEHHAE BUA M RO- CIPOeHUEe 2paghura Oecena.
0bpamnoi Gynryuu, naxoducoenue eé obracmu Texymuit KoHTpONE:
onpedenenus u obuacmu snauenui. Mpumenenne YerHbIi onpoc.
CBOMCTB QyyHKIWH NPH HCCIEI0BAHNY YPABHEHHI 1 llpaxtraeckas pabora Ne 28.
PCLIEHHH 3a/1a4 Ha dKeTpeMyM. O3HaKOMIIEHHE ¢ Onenka:  pesysnbraTtuBHOCTH
TIOHATHEM CIIOXKHON QYHKIHH pabotel  obyuaromierocs pu
BBITOJHEHHUH 3a0aauit Ha
Y4eOHBIX 3aHATHIXK
Creneunnbie, Brrancnenne snavennit Gpynkiuii 1o 3navenmo Bxoano# xouTposs: Gecena.
MOKa3aTe/IbHbIe, aprymenTa. OnpeeneHue noa0KeH s TOUKY Ha Texymuit kouTposs:
Jorapudmmdeckue | rpaduke 10 e KOOpIMHATAM U Haobopor. [Ipaxruueckas paBora Ne 9.
" Mcnonb3osanmue cBoHCTE hyuKimii 1uist cpasHenus IIpaxtiueckas pabora No 28.
TPHTOHOMETPHYCCK | 3HAYCHWH cTemenel u morapudmos. Ouenka:
ue QyHKImn. IToctpoenwe rpadukor creneHnsx 1 PE3YIILTATURHOCTE padoTel
Oo0paTtabie norapudmuaeckux Gpynkumii. Perenue Y4auerocs,
TPUTOHOMETPHYECK | TI0KA3ATC/BHBIX H JIOTapUMHUYECKHX YPABHEHHH U

He PyHKUHA

HEPaBCHCTB IO U3BECTHLIM ANTOPHUTMAaM.
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O3HAKOMIIEHHE € ITOHATHEM HETIPEPLIBHOIN
IEPHOITYECKOH QyHKIHY, HOpMYIHpOBaHEE
CBOMCTB CHHYCA H KOCHHYCA, IOCTPOSHHUE X
rpaguxos.

O3HAKOMIICHHE € [IOHATHEM FAPMOHIYECKHX
KoJiebanuif ¥ mpEMepamMu rapMOHUYECKUX
KoJIeOaHUH JUTs ONUCaHNS IPOLECCOB B (GU3KKE H
JPYrux 00J1acTsIX 3HaHusI.

O3HAKOMIIEHHE C IIOHATHEM PA3PLIBHOMN
nepuojiueckol Gynximu, Gopmyrupopanue
CBOMCTB TAHI'€HCA M KOTAHI€HCA, [IOCTPOSHHE HX
rpa@uKos.

Ipumenenne croiicTs QyuKiuil 1ns cpaBHeHus
3HAYEeHWH
TPUTOHOMETPHYECKHX (DYHKIEH, pereHus
TPUTOHOMETPHYECKHX YPaBHEHMH.

Hocmpoenue epaghuros o6pamnwix
mpu2ooMempudeckux Gyuxyui u onpedenenue no
2paguram ux ceoticme.

Brinosmenue npeobpasosanus rpaduKos.

HAYAJIA

MATEMATHYECKO

'O AHAJIM3A

Hocaenoparennno | O3HaKOMICHHE ¢ MOHATHEM YHCIOBOMN Bxoano#i KoHTposb: ycTHas
cTH TTOCIIEI0BATEIILHOCTH, becena.

criocobamy € 3a1aHus, BEIYHCICHUSIMH €8 YICHOB.
Osnaxomienue ¢ nonsmuem npedena
nociedosamenvrocmu. O3HAKOMIIEHHE ¢
BBIMHCIICHHEM CYMMBI OECKOHEYHOr0 YHUCIIOBOIO psaa
Ha IIPEMEPE BRIYHCIICHUS CYMMBI DECKOHEYHO
yObiBaroIei

IFEOMETPHYECKOHN IPOrPECCHH.

Pemenne 3ay1au Ha mpumenenne (OpPMYIIBI CYMMBI
Oeckoneuno

yOBIBAIONIEH reomeTpryecKoH IPOTPECCUH

Texymmit KoHTPOIIB:
IlpaxkTuyeckas pabora Ne 6.
YerHbIE ompoc.

Onenka:  pe3yabTATHBHOCTH
paboTel  ofyuarouerocss npu
BBIIOJIHCHMH ~ 3aJaHWui  Ha
yueOHBIX 3aHATHAX

Ilpomnzpoauas u eé
NpAMEHEeHHe

O3HAKOMIIEHHE C [IOHATHEM MTPOH3BOIHOM.
Hsygenve u hopmysmposanue ee MexaHUuecKoro 1
FCOMETPUYCCKOTO CMBIC/IA, H3YUYEHHE allrOpUTMA
BLIYHCITEHHS IPOU3BOJHOM HA PH- Mepe
BLIYHCIICHUS MTHOBEHHOM CKOPOCTH U YITIOBOTO
Ko3hdunreHTa KacaTenbHOi.

Cocrapnenne ypagHeHus KacaTebHOH B 06uIEM
BUJIE.

Yepoenne npasuit 1uddepeHIMpoBaHus, TAGULB]
IIPOM3BO/IHBIX SNEMCHTAPHBIX (QYHKIWM, NpUMEHEH e
A quddepennmposanys QYHKIHA, COCTABNEHUS
YPaBHEHUS KacaTelIrHOMH.

Mzyuaenne Teopem o CBSI3H CROMCTR byukumm u
ITPOHU3BO/HOMN,

(hopMyIMpORKa UX.

IlpoBeienne ¢ TOMOIIBIO TPOH3BOHOMN
uccnenoBanus GynKiyy, 3a- JauHoi Gopmyrioit.

Bxonnoii xoHTpoIb: 6ecesa.
Texymmuit KOHTpOIE:
Ilpaxrudeckas padora Ne 29
Ne 30.

Obs3atenbHas — KOHTpoNbHAs
pabora Ne 3.

Onenka:

PE3YNbTATHBHOCTE paboTh
yuargerocs,
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Ycranosnenue CBs3H CBORCTB QYHKIAN 1
NPOM3BOJIHON MO UX

rpaduxam.

IIpumenenue npoussozuoit AN peluenus 3aiay Ha
HaxX0/IeHHE HauOOJIBIIEer0, HAMMEHBILETO 3HAYCHHS
M Ha HAXOK/IEHHE DKCTpEMyMa

IleprooGpaznas u
HHTErpa

O3HAKOMIIEHHE C TTOHSITHEM HHTErpaja 1
nepeoobpazHoii.

Nzyyenue npaBuia BEMACICHAS epBoobpasHoii 1
TeopeMsl Hetorona—Jleli0Onuna.,

Pewenue 3as1a4 1a cBs3b nepBooGpasHoil U eé
MIPOU3BOJIHOM,

Bxonnoit xontpons: Gecea.
Texymmit korTpos:
[IpaxkTiueckas pabora Ne 32 u
Ne 33.

[Tposepounas pabora Ne 20.
Onenka:

BBIYHC/IEHHE NIEPBOOOPA3HOM [T NaHHON QYHKIMY. | pe3ysibTaTHBHOCTD paboThI
Pemenne 3anay na npumenenne HHTErpana s yJauerocs,
BBIYHCIICHUS yYeHue OTBEYaTh Ha
(Qu3HYeCKHX BeTMYHH ¥ rUIoIAEl. NOCTABICHHBIA BOITpOC,
YPABHEHUWA U
HEPABEHCTBA
Ypasuenns u OsnaxomieHne ¢ IpoCTeHIIMMHU CBEICHUAME O Bxogno#i xonTpois:  ycTHas
CHCTEMBI KOPHSX a/rebpanyueckux ypaBHeHUH, TOHSITHAMH Becena.
YPaBHeHHH UCCIICIOBaNNS YPABHCHUH M CHCTEM yYpaBHEHUIA. Texymuit kKorTpOIIE:
Hepagencrea u HMzyyenve Teopun paBHOCHIBHOCTH YPaBHEHHH H €& YerHsiit onpoc.
CHCTEMBI IIPUMEHECHHS. Brinmonnenue  mpakTHYecKoilt
HEPABEHCTB ¢ Ilosropenue 3anucn penienns cranapTHbIX pabotel Ne 34 - 39,
ABYMSl YPaBHEHUH, TpuEMoB Onenka:  pesyILTaTHBHOCTH
nepeMeHNLIMMH 1peoOpazoBaHys YpaBHEHUH JUIs CBECHHUS K paboTel  oOyvarouierocs mpu
CTAHAAPTHOMY YPABHEHHIO. BLINOJIHEHUH  33JIaHui = Ha
Perenvie panuonansHex, BppanuoHaIbHbIX, YYEOHBIX 3aHATHIX
OKA3aTE/ILHBIX U TPHIOHOMETPHYECKUX YPABHEHMH 1
CHCTEM.
Henonssosanue croifetTs v rpadukos dyHKimil s
peLIeHUS
ypaBHeHnii. lloBToperne 0CHOBHBIX TPHEMOB
penienus cucrem. Pemnenue ypasaenuit ¢
PUMEHEHUEM BCEX NPUEMOB (Pa3IoKEHUS HA
MHOXHATEH, BBEICHHS HOBBIX HEU3BECTHLIX,
NO/ICTAHOBKH, TpaduyecKkoro Mero a). Pemenue
CUCTCM YPABHCHHUH C NIPUMEHEHHEM Pa3JIMYHbIX
criocoboB. O3HaKoMIIEHHE ¢ OOIAMT BOIIpOCaMH
pPeuIeHHs HEPABCHCTR 1
UCTIONL30BAHKE CBOHCTB U rpaduKoB GyHKIAi rrpu
PCHICHHH HEPABCHCTB Pelenne HepaBeHCTB U cucTeM
HEPABEHCTB C IPUMEHEHHEM Pa3THYHLIX CIIOCODOB.
[Ipumenenre MaTeMaTHYECKUX METOIOB [T pelenus
COJIEPKATEIEHBIX 38/1a4 M3 pa3iMyHbIX oblacreit
Hayku u npaxktuky. MuTepnpernposanue pesynsraTos
C Y4ETOM peallbHbIX OrpaHHYeHHi.
JJEMEHTBI
KOMBHMHATOPHU
KH, TEOPUUA
BEPOJATHOCTE
nu
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CTATUCTUKH

OcuoBubIe
NMOHATHS
KOMOHHATOPHKH

VI3yuenne npaBuia KOMOMHATOPHKHA 1 [IPUMEHEHHE
IIPH PEHICHAH KOMOMHATOPHBIX 33,144,

Perenie KOMOHRATOPHBIX 32189 METOJIOM nepebopa
¥ IO [PABHITY YMHOMKEHHUS.

OzHakoMIieHHE ¢ TOHATHIMY KOMOHHATOPHKH:
pasMEUICHAAMH,

COYETAHMAMM, TIEPECTAHOBKAMHE 1 (OPMYIaM¥ [
UX BBIYHCIICHHS.

Obbscnenne u npumenenne Gopmyi s
BBIYACIICHUS Pa3MELICHNH, IEPECTAHOBOK U
COYETAHHH DY PEIICHUH 3a/1ay.

Osnaxomnenne ¢ 6unomom Herorona u
Tpeyromsaukom Ilackans.

Peruenne mpakTiyeckux 33124 ¢ HCIIOTB30BAHEEM
TIOHATHH ¥ IIPaBHII KOMOHHATOPHKU

Bxonuo#t KOHTpPOMB: ycTHas
Oecena.

Texymutt KoHTPOE:

YerHbli onpoc.

Brmonrerne — mpakTHUECKO
paboTe1 2 u 3.

ITpoBepounas padora Ne4.
Onenxa:  pe3yibTaTHBHOCTH

paborel  obywaromerocs npu
BRIIO/IHEHHWH  3aJaHMil = Ha
Y4eOHBIX 3aHATHAX

JnemenTel Teopun | M3yueHHe Knaccuueckoro OIIpEeeTICHUS BxopHo#t koHTpOmB: yeTHas
BEpOATHOCTEH BCPOSTHOCTH, CBOHCTB BEPOATHOCTH, TEOPEMEI O becena.
CYMME BEPOSTHOCTE. Texymuit KOHTPOL:
Paccmorpenne npumepor Beruncienus Yerneiit onpoc.
BeposaTHOCTeH. Pemenue 3a1a4 Ha Boruucienne Bemonnenue — npaxTHueckoi
BEPOATHOCTEH COOBITHIA. paboTer Ne3.
Ouenxa:  pe3y/ibTaTHBHOCTH
pabotel  obyuaromerocs Ipu
BLITIOJIHEHWH — 3aJaHHH  Ha
YUEOHBIX 3aHATHSIX
IIpencrasaecane O3HaKkOMIICHHE ¢ TIPEACTARNICHHEM YHCITOBBIX Bxopunoit xouTpons:  yerTHas
AauBLIX(Talaney, | JIAHABIX H HX XaPaKTEPHUCTHKAMH. becena.
JAHATPAMMBI, Pemenne npaktuyeckux 3amag na obpaborky Texymuii kouTpoI®s:
rpadguxu) IHCIOBBIX IAHHBIX, BLIMUCTICHUE MX XapakTEePHCTHK | YCTHEIH ompoc.
Bomonnenue — mpaxTuueckoi
paboTer Nod i Ne5.
Onenka:  pesyibTaTHBHOCTH
pabotel  obyvarouierocs mnpu
BLIIOJIHEHHMH  3aJaHWK  Ha
Y4eOHBIX 3aHATHAX
FEOMETPHS
Ipsvbie u DOopMyJIMPOBKA U TIPUBE/ICHAE [0KA3ATEILCTR Bxonno#t koHTpONB:  ycTHAas
ILIOCKOCTH B IPA3HAKOB B3aMMHOI0 PACTIONIOKEHUS IPSIMBIX 1 Becea.
npocTpancTBe miockocTel. Pacnosnapanve na yepresxax u Moje/nsx Texymuit kouTpOIL:

PA3JIAYHBIX CIIyYacB B3aHMHOIO PACIIOIOMKEHHS
IPSAMBIX M ITOCKOCTEH, apryMEHTHPOBAHAE CROMX
cysxaeHui. Gopmynuposanue onpenencnui,
MPU3HAKOB H CBOMCTB NapaiensHbIX U
NEPHUCHIUKYIIPHEIX IIOCKOCTEN, TBYIPAHHBIX U
JIMHEHHBIX YITIOB.

Beimonnenye nocrpoenns yriios mexay mpamumi,
IPAMOH M

TIJIOCKOCTEIO, MCIKIOY NIIOCKOCTSMM II0 OMHCAHUIO H
pacIio3HaBaHue uX Ha MOJIEITSX.

[IprMenenue NpU3HAKOR 1 CBOHCTE PACIIONOKEHYS
IPSIMBIX H

[Tpaktraeckas paGora Ne 16 u
Ne 17.

IIposepounas paGora Ne 12 u
No 13.

YerHeI ompoc.

Onenxa:  pesynsTaTMBHOCTH
paboTel  ofyuarommerocs npm
BBIIOJTHEHHH  33JlaHMi  Ha
Y4EOHBIX 3aHATHAX
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IUIOCKOCTEH NPH PEeINeHKHM 3a1ay.

Uzobpaxkenne Ha pUCYHKaxX U KOHCTPYUPOBAHHE HA
MOJIEIISIX

NEPUCHAUKYIISPOB M HAKIIOHHBIX K IIIOCKOCTH,
TPAMBIX, NAPAIIETBHLIX I0CKOCTEH, YIIIOB MEXITy
IPSAMOH Y ITIOCKOCTBIO ¥ 0GOCHOBAHUE OCTPOSHMS.
Peiuenve 3aj1a4 Ha BbIYnCIEHME reOMeTPHYECKHX
BEJIMYHH.

OnucrIBaHKEe PACCTOSHAS OT TOYKH [0 [NIOCKOCTH, OT
OPSIMOH JI0 MITOCKOCTH, MEKTY TLIOCKOCTSMY, MEKTY
CKPEIIUBAIOIIAMHCS IIPAMBIMH, MEXK/LY
IPOU3BOJIBHBIME (PUIYPaMu B IIPOCTPAHCTRE.,
DOopMyIHPOBAHHE U JOKA3HIBAHAE OCHOBHEIX TEOpeM
0 PaccTOsHUSIX (TEOPEM CYINCCTBOBAHMSI, CBOHCTRA).
M3o0paxenne Ha Yepreskax 1 MOIEISX paccTosHUS U
obocHOBaHNE CBOMX CyX/eHuit. Onpejencnue u
BBLIYMC/IEHUE PACCTOSHUH B

npoctpaunctse. [Ipuvenenne Gopmyn u Teopem
TUTAHUMETPUK TSl

peleHns 3ajau.

O3HaKoMIIeHHE ¢ IOHATHEM APAIIEILHOTO
[IPOEKTAPOBAHMS U €r0 CBOMCTRAMH.
Dopmynuposaiue meopemsr 0 n1OWAdOU
OPMO2OHANLHOU NPOEKYUU MHO20Y20NbHUKA.
[Ipamenenne Teopun st o6ocHOBAHUS MOCTPOEHHH
W BBIMHCICHUH,

ADPryMEHTHPOBAHKE CROMX CYXICHHH O B3aMMHOM
PAcCIIONOKEHHH IPOCTPAHCTBEHHBIX (QUTYD.

Muororpannukn

Omnvcanue U XapakTepUCTHKA Pa3IHYHEIX BUIOB
MHOTOI'PAHHUKOB, [IEPEUUCIIEHHE UX IEMEHTOR U
CBOMCTR.

M3zo0pakenne MHOIOrPaHHUKOR M BHIIOIHEHHE
IIOCTPOCHHMS Ha

H300PIKEHUSIX U MOAEIISIX MHOTOIPAHHUKOB.
Brruncnenye mHeHHBIX 571eMeHTOR 1 yIIOB B
IPOCTPAHCTBEHHBIX KOH(HTYpatusX,
ApryMEHTHPOBANHE CBOMX CYHICHHIA.
XapaKkTepUCTHKA H H300PAKEHNE CeUCHNY,
paszeépmu

MHO202PAHNUKOG, BRIYUCIICHUE TLIOLIAeH
ITOBEPXHOCTEH.

[octpoenwne nmpocrefimux ceyenuii Ky0a, Ipusmel,
NHAPaMHE/IBL.

[Tpumenenue GakTos 1 cBe/ieHui U3 NTAHHMETPHH.
O3HaKOMIIEHHE C BH/IAMH CHMMETPHH B
POCTPAHCTRE,

dbopmynuposanue onpejielleHu ¥ CBOHCTE.
XapaKkTepucTHKa CHMMETPHH TeT BPALIeHHS |
MHOTOTPaHHHKORB.

[Ipumenenye CBOUCTE CHMMETPHH NP peIeHHy
3aja4.

Wcnosb3oBanne nprobpeTHHBIX 3HAHMI IS

Bxogno#t xowTpoms: ycrhas
Oecena.

Texyumit KoHTpOIIE:

Yernerii onpoc.

Bromonnenne  mpaktmyeckoi
pabotnsr Ne 18.

Brinonuenue IPOBEPOYHOH
paboter No 15.

Ounenka:  pesyjbTATUBHOCTH

paboTel  obyvaromerocs mpu
BLINOJIHEHAW  3aJaHWi  Ha
Y4eOHBIX 3aHATHIX
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VCCIICIOBAHUS U
MOJIETHPOBAHHUS HECTTOIKHLIX 337124,
W306paikenie oCHOBHBIX MHOT'OI'PaHHUKOB H
BBIITOJIHEHHE PUCYHKOB 110 YCITOBUSM 3a7a4.

akrop w3 maHAMETpUK. Usyuenue TEOpeM 0

BBIYMCTICHHH OOBEMOB IIPOCTPAHCTBEHHEIX TEI,

PCHICHHE 3a/1a4 HA IPUMEHCHHE HOPMYIT

BBIMHCIIeHNS 00BEMOB. M3yuenne popmyi s
BBIMHCIICHHSI IUIONIANEH IIOBEPXHOCTEH

MHOTOI'DAaHHHUKOB U TEJI BPAILEHHUSI.
O3HAKOMIIEHHE C METOIOM BEIMUCIICHHUS MIOMAIH
NOBEPXHOCTH cheprl. Pemenue 3anay na
BBIMHCIICHHE IUTOa/el TOBEPXHOCTH
NPOCTPAHCTBEHHKIX TE.

Tena u Osnaxomnense ¢ BugamMu Ten BpamieHns, BxomHolt koHTpons: ycTHas
NOBEPXHOCTH dbopmynuposanue ux Becena.
BpamieHust OTIPEETICHNI U CROMCTB. Texyumit KoHTPOJIB:
DopmyTHPOBAHHIE TEOPEM O CEUEHHH apa Yernslii onpoc.
ITIOCKOCTBIO M TIOCKOCTH, KacaTe/lbHOM K chepe. Brmonnenne
XapakTepucTaKa 1 H300paKEHHE TeJT BPAIICHHAS, UX IPOBEPOYHOH paboTer Ne 22.
Pa3BEPTKH, Ouenka:  pe3yabTATUBHOCTH
CeYCHMUS. paboTel  obydarornerocs mpwu
Peruenve 3amaq wa nocrpoenue ceuenuii, BLIMOJIHEHHUH  3aJaluWii  Ha
BLIYHCIICHUE JJIHH, YUEOHBIX 3aHSITHIX
PacCTOsSHUM, YIIIOB, TUIomaei. ITposeerue
AOKa3aTEIbHBIX PACCYIKACHUH MIPH PEIICHUH 381y,
IIpumenenue cBOHCTR CHMMETPUH TIpH pelneHan
3a/1a4 Ha TeJia
BPAIEHHSI, KOMOHHAIMIO TEJT.
M306paxenne OCHOBHBIX KPYTIIBIX Te 1
BBIIIOJIHEHUC PHCYHKA 110 YCIIOBHIO 3a/aYH.
Wsmepenus O3HaKOMIICHHE C MOHATHSIMHE TUIOMATH | Bxonnoit kourpons: ycruas
B IcOMETpHH 00BEMa, aKCHOMAMU ¥ CBOHCTBAMH. Oecejia.
Pemenne 3anay wa Beravcnense romaneit mIockux Texymuit kouTpONE:
duryp ¢ VYernerii onpoc.
IPUMEHEHHEM COOTBETCTBYIONIUX (HOPMYI H Bemonnenue mpaktmueckoii

paboter No 21 u No 22.

Onenka:  pe3yisTaTHBHOCTH
paboter  obywaromierocs mpu
BBIIOJNIHEHMH — 3amaHud  Ha
y4eOHBIX 3aHSITHSIX

Koopounars: u
BEKTOPLI

Osznakomienue ¢ monsTiem Bektopa. Usydenue
ACKApTOBOM CHCTEMBI KOOPIMHAT B POCTPAHCTEE,
NOCTPOEHHUE 11O 3aJaHHLIM KOOPAUHATAM TOYEK U
TIIOCKOCTEH, HAXOYKACHHE KOOPAMHAT TOYCK.,
Haxoxnenne ypasrenuit okpyxaocTH, chepsr,
IJIOCKOCTH. Boruncnenue paccrosiamit Mexy
TOYKaMH.

Wzyuetue cBOMCTE BEKTOPHBIX BEIMUMH, TIPABKIT
Pa3OECHUS BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIPaBHJI HAXOXKJICHHS KOOPJIMHAT BEKTOpA B
NpOCTPAHCTBE, NPABUIL IEHCTBHII ¢ BEKTOpaMH,
3a/IaHHBIME KOOPIHHATAMHU.

IIpumenenue Teopuu IIPH PEIICHHHM 3a/1a4 Ha
JCHUCTBHS C BEKTOPAMH.

Wsygenue cxansproro nponspenenus BEKTOPOB,
BEKTOPHOI'O

BxoxHo#t  koHTpOIIS:
Oecena.

Texynmit KOHTPOJIB:
[Iposepounas patora Ne 10.
VYeraslit ompoc.

Ouenka:  pe3y/ibTaTMBHOCTH
paboTel  odywaromerocss mpn
BBINIOJIHEHWY 3aNaHKiH Ha
YUEOHBIX 3aHSITUSIX

yCTHas
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YPaBHECHHUSA NPAMOH M IockocTH, [Iprmvenenne
TCOPHH IIPH PEUICHHH 38434 Ha JIEHCTBUSA C
BCKTOPAMH, KOOPAUHATHLIA METO/I, TPUMEHCHHE
BCKTODOB JUJI] BBIYUC/ICHUS BEIIMYKMH YTJIOB U
PacCTOSHUM.

O3HaKoMIICHHME ¢ IOKARATENHCTBAMH TEOpEM
CTCPEOMETPHH O B3AHMHOM PACIIONOKEHHH MIPAMBIX H
IJIOCKOCTEH C MCIONB30BAHHEM BEKTOPOR.
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