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Paboyas nporpamma yueGmoit mucummimer «Martemarukay paspaboTaHa Ha OCHOBE:

-DeNieparbHOr0  rOCY1apCTBEHHOTO 00pa3soBaTeNLHOTO CTAHAApTa CPEAHEr0 OBIIEro
00pa3oBaHus, YTBEPKIEHHOIO npukazoM Munobpuayku Poccun ot 17 mas 2012r. Ne 413, ¢
M3MCHEHHAM, YTBEPIKICHHBIMA NTPUKa3oM Muno6prayku Poccuu ot 29 nexabps 2014r, Ne 1645
H HSMCHEHHAMM yTBCPXKIEHHBIMH NPUKa3oM MuHoGprayku Poccuu ot 29 mions 2017 1. Ne 613;

-Pexomennanmit mo opranmsanum monyuenus cpenHero obuwero o6pa3oBaHHS B
TIpe/ieniax OCBOEHHs 00pa30BATENBHBIX IIPOrpaMM Ha 6ase OCHOBHOLO obuiero obpazoBanus ¢
ydeToM TpeboBanuit ®I'OC u momyuaemoit NPODECCHH WM  CHeLHATbHOCTH CpeaHero
MPO(ECCHOHATBHOrO  06pa3oBaHus (IHCHMO JlenapramenTa roCYQapCTBEHHOH MOMUTHKH B
cepe OATOTOBKH paboUHX KajpoB U IO Muno6puayku Poccun ot 17.03.2015 No 06-259);

-IIlpumepHo#t  ocHOBHOH  o6Gpa3soBarebHOl [IPOrpaMMbl  CpeiHero  obmero
0bpa3zoBanus, 0100pPEHHOI pelueHeM (henepanbHOro y4eOHO-METONHYECKOro 00BEIUHEHHS 110
obwemy obpasoBanuio (npotokoi Ne 2/16-3 or 28 uions 2016 3

-Ilpukasa MunoGpraykn Poccunm ot 07.05.2014 No 441 "O6 yrBepkIEeHHH
(eaepanpHOro rocynapcTBeHHOro 00pa30BaTENBLHOTO CTAHIAPTA CPELHEro npo¢eCcCHOHAIEHOTO
00pa3oBaHusl 10 CHEHATBHOCTH 26.02.03 CynoBoxnenue";

-ITpumepHoi NporpaMMoin obmeobpazoBaTenbHON yueOHOIH JUCIHIUIMHBI
«Marematukay s npodecCHOHATBHBIX 00pa3oBaTeNbHBIX OPraHU3alMil, PeKOMEeHIOBAHHOIM
DesiepadbHBIM — FOCYAAPCTBEHHBIM — ABTOHOMHBIM yupexneHueM oOpaszoBanusy (OLAY
«®WPO») B KauecTBe NPHUMEPHOH MPOrpamMMbl s peanu3anuy OCHOBHOH NMpodecCHOHAIBHOIM
obpasosarenbHOH mporpammbl CITO Ha 6ase OCHOBHOIO o0wuiero 06pazoBaHus ¢ MOTyYeHHEM
cpeanero obuiero o6pasosanus (mpotokon Ne 3 ot 21 urons 2015 IJ

Opranu3zanus-paspaboTyuK: l'ocynapcreennoe  GromkeTHoe  mpodeccuoHambHOE
00pa3zoBaTeIbHOE yYpekIeHHE Hoeocubupckoii obnactn «HosocuGupekuii PEYHOMN KOJUTEeIK.

PaspaGorunk: Pakuna Mapus JIMUTpHeBHa, IpemnoaaBaTeTh MATEMATHKH
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1. TACIIOPT PABOYEM [TIPOTPAMMBI YYEBHOII JUCHUATLINHBI

Martemaruka: ajqrebpa M Hayala MaTeMaTHYECKOIo aHa/IM3a; reomerpus
L.1. O6nacT npaMenenns paGoveii NporpamMmai

PaGouas mporpamma yueGHON  AMCIHIIHHBL MaremaTHka gBISeTCS  YACTHIO
00pa3oBaTebHON IPOrpaMMBI IOATOTOBKY CIIEIHAIHCTOR CpeaHero 3BeHa (6asoBas [OATOTOBKA)
B cootBercTBUU ¢ PI'OC CIIO no crmemmamsmoctn 26.02.03 CynoBoxnenue, mexuuueckozo
mpouis, BXOAAMmEH B COCTAB YKPYIHEHHOIR rpynnsl cnemdanbHocteit 26.00.00 Texuuka u
TEXHOJIOTHH KOPabJIECTPOEHHS i BOZHOIO TPAHCIIOPTA.

1.2. MecTo QMCUMIVIHHBI B CTPYKType OCHOBHOIl npogeccHOHAIbHON 00pa3oBaTeaLHOI
NporpaMMbI

Hucuunmuuaa MaTematuka — sBisercs Yy4eOHBIM IIpeqMeToM u3  06s3aTelbHOlM
npeaMeTHOH obnactn «Martemaruka u uH(GOpMaTHKay OI'OC cpemHero ofmero o6pa3oBaHusl.
Aucimnuiaa  u3ywaercss B 06mIe06pa30BaTeNbHOM —IHKIE OCHOBHOM npodecCHOHATBHOM
oOpasosarenbHol nporpammer CITO Ha Gase ocHOBHOTO 0Bmiero 00pasoBaHusd ¢ MOTy4YEeHHEM
cpeaHero oduiero obpasoBadus.

1.3. Llesn ¥ 320249 JMCHHILIMHBI — TPeGOBAHUS K Pe3yabTATaM OCBOCHHS AHCIHILIHHDI
Conepxxanue nporpamMmmel  «MaremaTHKa: amrebpa M Havajla MareMaTHYeCKOTo
AHAIN3a; F€OMETPHD) HANPABJICHO HA JIOCTIKCHHE CIIEAYIONIHX IIeeit:
1. obecrieyenne cHOPMHPOBAHHOCTH IPEACTABNEHHH O COLHUANIBHBIX, KYJBTYPHBIX H
HCTOPHYECKHX (PAKTOPaX CTAHOBJIEHHS MATEMATHKH;
2. obecrieuenne cHOPMHPOBAHHOCTH JIOTHYECKOTO, QITOPHTMHYECKOI0 W MaTeMaTHYECKOIro
MBILLICHHS;
3. obecnevenue chopMUPOBAHHOCTH YMEHMI TIPUMEHSTE MOJIYYCHHBIE 3HAHUS TIPH PEIICHHH
Pa3IHYHBIX 38/1a4;
4. obecnievenne  COPMHPOBAHHOCTH  TNPENCTABICHHA O  MaTeMaTHKe  Kak  4acTh
0OIIeYeIOBEYECKOH KYJIBTYPBI, YHHBEPCATHHOM SI3BIKE HAYKHM, MO3BONSIONEM OMHUCHIBATE §
H3y4YaTh PeaslbHBIE MPONECCH] U SBIICHHS.
OcBoenne conepxanns y4eGHOM JUCHHILTHHBL «MaTeMaTHKa» OBecHednBaeT
AOCTHIKEHHE 00YYaIOIMMHCS CAEAYIOIIUX PE3YIILTATOB!

* TUYHOCHHBIX:

— C(hOpPMUPOBAHHOCTE [IPEACTABICHHI O MaTeMaTHKE KaK YHHBEPCAIbHOM $3BIKE HAYKH,
CPEACTBE MOICITUPOBAHHUS SIBICHUH H [IPOLIECCOB, HIESAX H METOJAX MATEMATHKH;

~ [TIOHHMaHHE 3HAYHMOCTH MAaTeMaTHKH JUI1 HAyYHO-TEXHHYECKOro Iporpecca,
ChOPMHPOBAHHOCTH OTHOINEHHS K MaTeMaTHKe KAK K YacTH OOIIEeUeI0BEYecKOl KyJIbTYPBI
4Cepe3 3HAKOMCTBO ¢ HCTOPHUEH Pa3BHTHS MATEMATHKH, SBOJIIOLHEN MaTEMATHUECKHX HICH;

T Pa3BHTHC  JIOTHYECKOrO  MBIIUICHHS,  IPOCTPAHCTBEHHOTO  BOOOpayKEHHS,
IITOPUTMUYECKOH KyJIbTYPBI, KPHTHYHOCTH MBIIUIEHHs HA YPOBHE, HEOOXOMMMOM uTst GyyImeit
NMPO(eCCHOHATLHOM NeATeNBHOCTH, IS POAOJIKEH S 06pa3oBatus 1 caMo00pa3oBaHus;

— OBJIQZICHHE MAaTeMATHYCCKHMMH 3HAaHHSIMH W YMEHHSIMH, HEOOXONHMBIMH B
MOBCE/IHEBHOH JKM3HH, U1 OCBOEHHS CMEXHBIX €CTECTBEHHO-HAYYHBIX IUCLMIUIMH U
JMCIHIUTEE  MPO(QECCHOHANBHOIO IMKNIA, JUIS I[ONy4eHHs oOpasoBaHHS B OONACTSX, He
TpeOyIOmuUX yriayOIeHHOH MaTeMaTHIECKO 10/ IrOTOBKH:

~ FOTOBHOCTh M CIOCOOHOCTH K 00pa3soBaHMIO, B TOM YHCIE €aMOOOpa30BaHHIO, Ha
MPOTS/KEHUM BCEH KH3HM, CO3HATENBHOE OTHOILICHHE K HENPEPBIBHOMY 0OpPa30BAHMIO Kak
YCJIOBHIO YCTICUIHOM PO(eCcCHOHATBHON 1 00IIECTBEHHOM AeATETBHOCTH;

— TOTOBHOCTE H CHOCOOHOCTE K CAMOCTOSITENIBHOM TBOPYECKOH M OTBETCTBEHHOM
JESATENLHOCTH;

— FOTOBHOCTh K KOMJIEKTHBHOH paboTe, COTPYJHHYECTBY CO CBEPCTHHKAMH B
00pasoBaTeNbHOH, 0OECTBEHHO MOJIE3HOM, YUeOHO-HCCIeIOBATETBCKOMN, IPOEKTHOMH 1 IpYTrux
BHIAX IEATENLHOCTH;
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~ OTHOIWIEHKE K NPOECCHOHATBHON NEATeTEHOCTH KaK BO3SMOIKHOCTH Y4acTHs B pelIeHUH
JIMYHBIX, 00IIECTBEHHBIX, FOCYAAPCTBEHHBIX, 0OICHAIMOHAIBHEIX npoOem.

* MEMANPEOMEMHbIX:

~ YMCHHE CaAMOCTOSITEJIGHO ONIpeleNisTh IeNd JEATENBbHOCTH M COCTABIATH IUIAHED
ACATCIBHOCTH;  CAMOCTOATENBHO — OCYLIECTBIATh, KOHTPOJIHPOBATH W KOPPEKTHPOBATh
ACATENLHOCTE; HCIIONB30BATh BCC BO3MOXKHBIE PECYPCHI JUIsl OCTHIKEHHS! TOCTABIEHHEIX Leyeil
1 peaU3allNK [IIAHOB CATEIbHOCTH; BEIOMPATE YCNIEIIHbBIE CTPATETHH B PA3IHYHEIX CHUTyalusx;

~ YMCHHE MPOAYKTMBHO OOIIAThCA M B3aMMOJEHCTBOBATE B IIPOLIECCE COBMECTHOM
ACATCIIPHOCTH,  yYHTHIBATH MO3HIMH JAPYIHX YYacTHHKOB JIEATENHHOCTH, s heKkTuBHO
paspenath KOHGIHKTHI;

~ BJIA4JICHHC  HABBIKAMM M03HABATE/ILHOH, y4eOHO-HCC/IeIOBATENBCKOH M HMPOEKTHOM
ACATCIIPHOCTH, — HaBBIKAMM  pa3pellieHuss mpobiieM; CIocoGHOCTE W TOTOBHOCTH K
CaMOCTOATEIEHOMY TOMCKY METOJIOB PEIUCHHS NPAKTHYECKUX 3a1ad, IPHMEHEHHIO pas3IMYHbIX
METOOB II03HAHHS;

~ FOTOBHOCTb H CMIOCOOHOCTB K CAMOCTOATEIBHON HH(DOPMAIHOHHO-I03HABATETbHO

ACATCIIGHOCTH,  BKIFOYas YMEHHME OpHEHTHUPOBATHCS B Pa3siHYHBIX  HCTOYHHKAX
MH(OPMAIHH, KPUTHYECKH OLIEHHBATH M HHTEPIPETHPOBATE HH(OPMAIHIO, MOTyYaeMyl0 H3
Pas3IMYHBIX HCTOUHHKOB;

— BIAJCHUC S3BIKOBBIMH CPEICTBAMH: YMEHHE SICHO, JIOTHYHO M TOUYHO H3JIAraTh CBOIO
TOUKY 3pEHHS, HCIIOJIb30BATh &/IeKBATHEIE SA3BIKOBLIE CPEJICTRA;

~ BIANICHHE HABBIKAMH I03HABATENILHOH pE(QIIEKCHH KaK OCO3HAHHS COBEPIIACMBIX
ACHCTBHH M MBICIUTENBHBIX IPOLECCOB, HX PE3YIBTATOB U OCHOBAHHMIA, T'PaHHIl CBOErO 3HAHHUS H
HE3HaHMs1, HOBBIX I103HABATENBHBIX 3a/1a4 M CPEACTB IS MX JOCTHKEHHS,

~ LEJICYCTPEMIICHHOCTE B MIOUCKAX M NPHHATHH PeleHHH, COOOPa3sHTeILHOCTD U

MHTYHIIHS, pa3sBUTOCTE [IPOCTPAHCTBEHHBIX MPEACTABIEHHH; ClIOCOOHOCTh BOCHPUHHUMATD
KpacoTy U FapMOHHIO MHPA.

* NPEOMEMmHbIX:

—  C()OPMUPOBAHHOCTH MPEICTABIIEHUI O MATEMATHKE KaK YaCTH MHPOBOH KYJBTYPHI H O
MECTC MaTeMATHKH B COBPEMEHHOM LHMBHUIIM3AIMM, COCOOAX OMHCAHHS SBICHHUH PeaNbHOro
MHpa Ha MATEMATHUYECKOM SI3BIKE;

—  COPMHPOBAHHOCTE MPECTABIEHHH O MATEMATHUYECKHX MOHATHIX KAK BAa)KHEHIIHX
MaTeMaTHYCCKUX MOZCIIAX, MMO3BOAIOIIMX ONUCHIBATE M U3YYaTh PA3HEIE MPOLECCH H ABJICHHUS;
IOHHMaHHE BO3MOKHOCTH aKCHOMATHYECKOTrO IIOCTPOECHHS MaTEMATHYECKHX TEOPHIA;

~  BIAACHHC METOJAMH JIOKA3aTe/IbCTB H &IOPUTMOB PEIICHHS, YMEHHE HX IIPUMEHSITh,
MPOBOJMTE OKA3aTe/IbHBIC PACCYK/IEHHUS B XO/Ie PEIeHHUs 3a/1a4;

~ BIIAICHHC CTAHJAPTHBIMH NPHEMaMH DEINCHHS PAlHOHAILHBIX W HPPAlHOHAIbHBIX,
MOKA3aTCNBHBIX, CTCIHCHHBIX, TPUI'OHOMETPHYECKHX YPAaBHEHMH M HEPaBEHCTB, HX CHCTEM,
MCIIONE30BAHHE FOTOBBIX KOMITBIOTEPHEIX MPOTPaMM, B TOM YHCJI€ JUIS OUCKA MYTH PEIIeHUS K
WITFOCTPALMK PELICHHS YPABHEHUH U HEPABEHCTB;

— C(hOPMHPOBAHHOCTL MNPEACTABJAEHHH 00 OCHOBHBIX IOHATHSX MAaTeMaTHYECKOro
aHanusa U HX CBOHCTBAaX, BJIAaJCHHE YMEHHEM XapaKTepH30BaTh I[OBEICHHE (HYHKIIHIL,
MCII0IE30BAHHE NOTYYCHHBIX 3HAHMM IS ONIMCAHMS M AHAIN3a PEATbHBIX 3aBHCHMOCTEIH;

~  BIIQJICHHC OCHOBHBIMH MOHATHAMHE O IJIOCKHX H IMPOCTPAHCTBEHHBIX I€OMETPHYECKHX
(urypax, uX OCHOBHBIX CBOHCTBAX; C(HOPMUPOBAHHOCTE YMEHHS PACIIO3HABATE r€OMETPHYECKHE
urypbl Ha 4YepTeXax, MOJEIIX M B pEAlbHOM MHpE; TPHMEHEHHe H3YYCHHBIX CBOWCTB
FEOMETPHYECKUX (QUryp u (GOpMyn Ui pelleHHs TIeOMETPUYECKHX 3a]a4 W 3a1ay C
NPaKTHYECKHM COAEpPIKAHHEM;

— CHOPMHPOBAHHOCTh MpPEACTABICHHM O MpomeccaXx M  SBICHHSX, HMERONHX
BEPOATHOCTHBIH XapaKTep, CTATHCTHYECKHX 3aKOHOMEPHOCTSX B PEATBHOM MHpE, OLEHHBAThH
BEPOATHOCTH HACTYIUICHHMS COOBITHH B MPOCTEHIIMX NPAKTHUECKUX CHUTYALHAX U OCHOBHBIE
XapaKTEePUCTUKY CIyIalHBIX BeJIMUYMH;



~ BIIANICHHE HAaBBIKAMH HCIIOJB30BAHHSA T'OTOBBIX KOMIBIOTEPHBIX MPOrpaMM  [pH
pelIeHuH 3a1ay.

B npouecce ocBoenus nmporpammer GopmupytoTes crenyrowume o6mmue KOMIIETEHIHH:
OK1.[Torumars cymsocTs u COLHUATBLHYIO 3HAMUMOCTE CcBOCH Oyaymelt npodeccun, mpossnaTs
K HEH YCTOHYHMBEINA HHTEpEC.

OK2.0prauu3oBrIBaTh COOCTBEHHYIO IESTENBHOCTS, BEIOHPATh THIIOBBIE METOABI H CHOCOGEI
BBIIOTHEHUS IPOGECCHOHATBLHEIX 3a/1aY, OLEHUBATh HX 3 EKTHBHOCTE M KauecTso.
OK3.Ilpunumars permeHus B CTAHIApTHBIX H HECTAHAAPTHBIX CHUTYALMAX W HECTH 32 HHX
OTBETCTBEHHOCTB.

OK4.0OcymecTBisTh MOMCK W MCHIONB30BAHHE HHGbOpPMAIHH, HEOOXOXHUMON i s dexTuBHOrO
BBITIOJIHEHHSA IPO(ECCUOHATBHEIX 3a/1a4, TIPO(ECCHOHATBHOrO 1 JMYHOCTHOIO Pa3BHTHA.
OKS5.HMcnone3osats HH(OPMAIHOHHO-KOMMYHUKALHOHHBIE TEXHOIOIHH B npodecCHOHABHOM
JEATETEHOCTH.

OK6.PaGorare B komampe, spdexTuBHO 0O6marecs ¢ KOJIZIeTaMH,  PYKOBOJCTBOM,
OTpeOUTENAMH.

OK7.BpaTe OTBETCTBEHHOCTH 3a paboTy WIEHOB KOMAH/BI (IOMYMHEHHbIX), pe3yJIbTAT
BBINIOJIHEHHSA 3aTaHUMH.

OK8.Camocrosrensho ompenensts 3amaun NpOGECCHOHABHOTO M JIMYHOCTHOIO pa3sBUTHS,
3aHHMAThCA CaMO0OPa3OBaHUEM, OCO3HAHHO MIAHHPOBATH MOBBIIICHHE KBaTH()HKAIHH,
OK9.0OpueHTHpOBaTECS B yCNOBHSX 4acToM CMEHI TEXHOJNOrHH B npodecCHOHANLHOI
JNEATETBHOCTH.

OK10.Bnagers nmcpMeHHOH 1 YCTHOH KOMMyHHKalMeil Ha TIOCYJapCTBEHHOM (vm)
HHOCTPaHHOM (aHTJIMIACKOM) A3BIKE.

1.4 KotmyecTBo 4acoB Ha ocBoeHHe NPOrpaMMbl AUCHUTLTHHbI

O6beM MakCHMasibHOM yueGHOIH Harpysku oOydaromierocst 351 wyac, B ToM wumcie:
obsi3aTenbHas ayauTOpHAs ydeGHas Harpyska oOyuaromerocs 234 wdaca; caMOCTOSITeIbHAS
pabora obyuaromerocs 117 yacos.

2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JAUCHUILTHHBI
2.1. Obbem y4eGHO#H JUCUHTLTHHBI H BHABI yuebHoii paGoThl

Bupa yqe6uoii paboThl Obvem yacos

Makcumanbuas yueGuas narpyska (Bcero) 37
Obs3aTenbHas ayANTOPHAA ydeOHAS HATPY3KA (Bcero) 234

B TOM YHCJIE:

JIEKIIUU 74
NPaKTHYECKHE 3aHATHS ol
KOHTPOJIbHBIE padOTEHI 9
Kypcosas pa6ora (npoekr) (eciu npedycmompeno) "
Camoctositenbnas paGora cryaenta (Beero) 117

Ipomesicymounan ammecmayusn 6 popme 3xzamena




2.2. IlpumepHsbIii

TeMATHYECKHIi ILIaH M co/ep/KaHHe Y9eOHO0H AucHmLIuHbI «MaTeMaTHK

Haumenosanue
pa3/esioB B TeM

Conepxanne y4e6HOro MaTepHaia H IPAKTHIECKHX 3aHATHIA,
CaMoCTOsATeIbHAsA padoTa 00ydyalomuxcs

O6bem
Yacor

Yposenn
OCBOEHHUS

®opmupy-
emMble
KOMIIeTeH-

HHH

1

2

W

5

Beeaenue

[losTOpenue npoiinenHoro matepuana 3a KypC IIKOJIbL. BX0aHOH KOHTPOIB.
Matematnka B HayKe, TEXHHKE, SKOHOMIKE, MH(DOPMAIHOHHBIX TEXHOJIOTHAX U
NPaKTHYECKOH aesiTenbHocTy. Lenu u 3anaun u3ydenus matemaruxn NIPH OCBOECHUH
cnenmanbHocteit CITO.

Pazgen 1. YUCJIOBBIE U PALIITUOHAJILHBIE BBIPAKEHMS

25

OK 1-10

Tema 1.1.
JeiicTBuTeIbHBIE
qguciaa. Yacenoeble

Conepxanue ydedHoro matepuana
Llenbie v panmonansubie uncna. JleHCTBATENLHBIC YHCIA. IpuGnmxenHble BbMUCTEHHS.
KomnekcHele uncia.

BbIPAKEHHS

Cojepkanue npakTHYECKHX 3aHATHI

ApupMeTnyecKkue JeHCTBHS Hajl YHCIAMH, HAXO3KICHHE NPUOJIMKEHHBIX  3HAYCHMI
BCJIMYMH M IIOIPEUIHOCTCH BBIYHCIEHHH (abCOMIOTHON u OTHOCHTEIILHOH), CpaBHEHHE
YHCJIOBBIX BRIPAKEHHH.

[Ipaxtuyeckas paGora Ne 1 «HaxosxaeHne 3HAYSHHH YHCIIOBEIX BBIPaKEHUH»

CamocrosiTesbHas paboTa o6ygaromuxcs
IIpakTrkym «UHCIOBbIE BRIPAKEHHUS
Brinonienye MHAMBU/yaTbHBIX TPOEKTOB

Tema 1.2.
PauuonanbHbIe
BbIPAKEHUS

Copnepxanne yueGHOro MaTepnasa
IIpeoBpa3oanue panHoHANBEHEIX BRIPAXKEHHU. PallHOHAbHEIE YPaBHEHHS U CHCTEMBI
ypaBHeHUH. MeTox uuTepsanos. PannonansHble HepaBeHCTBA M CHCTEME HEPaBEHCTB.

ConepixaHue NpaKTHYECKAX 3aHITHI

OCHOBHBIE IPHEMBI PENIEHHS PAIHOHATHHBIX YPaBHEHHH M HepaBeHCTB. Pemenue cucrem
PalMOHANBHBIX YPABHEHHH U HEPABEHCTB.

IIpaxtuyeckas paGora Ne 2 «Pelmenne paoHATbHBIX YPaBHEHHIT»

IIpakrideckas pabota Ne 3 «Permmenne panuosatsHbIx HEPABEHCTBY

Konmponvuan paboma Nel «Hucnoevie u PAuUOHAIbHbIE 8bIPANCEHUA)

CamocrosiTensHas pabora ofyqarommuxcs
Ipaxtukym «PanuoHansHble ypapHEHHS 1 HEPABEHCTBAY. BhINoNHEHIE HHAMBH Y ATBEHEIX

IIPOEKTOB




Haumenopanmue Coneprkanne ya9e6H0ro MaTepuaia H MPAKTHIECKHUX 3aHATHH, O6bem | Vposens | ®opmupy-
pa3aeioB U TeM CcaMOCTOATeIbHANA paboTa 00yuaromuxes YaCOB OCBOEHHS eMbIe
KOMIIeTeH-
IHHH
1 2 3 4 <)
Paszen 2. ®VHKIUA 69 OK 1-10
Tema 2.1. Coaep:xanue yyedbHoro matepuaia 4 2
DOyuknus, eé [lonarue ¢ynkuun. OBnacTs ompeieNeHHs ¥ MHOKECTBO 3HAYCHMM; rpaQuk (GyHKIMH,
CBOHCTBA H NOCTpoeHHe TpaQuKoB (YHKIHH, 3aaHHBIX PA3HYHBIMH CIOCOOAME. MonoTtorHOCTS,
rpaguk HETHOCTD, HEYCTHOCT, OrPaHMYE€HHOCTD, [EPHOAMYHOCTH. IIPOMEXYTKH BO3pacTaHds
yObIBaHUs, HamOONbIICE H HAMMEHBIICE 3HAYCHHS, TOUKH akcTpemyma. I'paduueckas
uHTepnpeTanusa. O0nacTs onpeieneHus U 06IaCTh 3HAYECHHH obparno#t pynkumn. I'padux
obpatHoii Gpynkiun. [Ipumepsbl GyHKIHOHAIBHEIX 3aBHCHMOCTE B peanbHBIX Ipoleccax |
SABICHUAX. ApudMeTnyeckue onepanuy Han GyHKimsMa. ClioxkHas byuxuus. [Tonstue o
HETIPEPEIBHOCTH (DYHKIIHH.
Conep:kaHne NpaKTHYECKHX 3aAHATHIA 6 2
TIpuMepsl 3aBHCHMOCTEH MeXKIY NEPEMEHHBIMH B pealbHBIX IpOLECCax H3 CMEKHBIX
aucnunmuH. Onpeznenenve ¢yuxuumii. ITocTpoeHne uW urenme rpapukoB yHKImii.
Uccnenosanne ¢ynkuuu. CpoiicTBa JHMHEHHOI, KBaJpaTHYHOH, KYCOYHO-ITHHEHHOH W
ApobHO-nuHelnoH GynKuuit. O6paTHbIE GYHKIHH U uX rpaduKH.
IIpakruaeckas pabora Ne 4 «Onpenenenue GyHKImm»
Ipakrraeckas pabota Ne 5 «Hcenenosanue cBOHCTB hyHKIIHI
IIpaxktueckas pabora Ne 6 «Urenne rpapuka byHKIHN»
CamocrosTensHas pabora obyuamuxcs 4 2
Hpaxtukym «@yHKius, eé cBoiicTBa U rpaduky. BoioHeHue HHJIMBHyaIbHBIX
IIPOEKTOB
Tema 2.2. Conep:xanune yqe0HOro MmaTepuaa " 2
IlpeoGpaszopanusn | ITpeobpazoBanus rpadukos. IMapamnensHpiii NIEPEHOC, CHMMETPHS OTHOCHUTEILHO OCeil
rpagpukoB KOOPIHHAT ¥ CHMMETPHS OTHOCHTENIBHO HaYala KOOPIHHAT.
$yHKuumii CongepixaHne NPAKTHYECKHX 3aHATHIA 4 ¥
IIpeobpasoBanus rpadukos GpyHKIHH
Ipakrudeckas pabota Ne7 «[Ipeobpazosanst rpadHKOB (yHKIHil»
CamocrosiTebHas paGoTa 00yvalOMMXCH. Ipaktukym «IIpeoGpasosanus rpadukos 2 3
Gbynxuuii». Pedepar «CuMMeTpus oOTHOCHTEIBHO npsaMo y = x». Brmonnenme




HaumenoBanue
Pa3aeioB H TeEM

Copeprkanne yqe0HOro MaTepuaia H NPaKTHYECKHX 3aHATHI,
caMoCTosATe/ IbHAasA paboTa o0yJyarmuxcs

O0bem
YaCoB

Ypogenn
OCBOCHHSA

Popmupy-
eMble
KOMIIETEH-
IHH

5

HHIUBHYaJIbHBIX IPOCKTOB

Tema 2.3. Kopenn
HATYPAJIbHOM
cTerneHu

Conep:xkanne ydedHOro Mmarepuaa
Kopnu HaTypanbHOM CTENEHH M3 YMCHIa M UX CBOMCTRA. IIpeobpazoBanue upparHOHAIBLHBIX
BBIDKCHHIL. Pelllenyie uppanuoHanbHbIX ypaBHEHHH W HEPABEHCTB.

CoaepxaHHe NPaKTHYECKHX 3aHSTHIl

Brrancnenue u cpaBHenue kopHeil. BbimonHenuwe pacueror ¢ pamukanamu. Pemenue
HPPAaMOHAJILHBIX YPAaBHEHHI 1 HEPABEHCTE.

IIpaktuyeckas pabora Ne 8 «IIpeobpazoBanue HPpaLHOHAIBHBIX BBIPQXKEHHI
IIpaxrnyeckas pabora No 9 «Pemnenne HppanuoHaNLHEIX ypaBHEHHI»

IIpaktuyeckas pabora No 10 «Pemrerne upparMoHambHBIX HEPABEHCTE

CamocrosiTennbHas paGora o0y4aomuxcs
Ipakrukym «KopeHb HatypanbHO#M cTeneH#y. BIoniHenue MH MBI Iy aTbHBIX IPOEKTOB

Tema 2.4.
CrenenHas

$ynxnus

Conep:xanne yq4e0HOro Mmatepuaia

Cremenu ¢ panMOHaNbHBIME [OKA3aTeNsIMM, HX CBOficTBA. CTEMEHH C JEHCTBHTEILHLIMY
nokazarensMu. CBONCTBA CTENEHHW C JAEHCTBUTENBHBIM I[IOKA3aTeIeM. IIpeobpazosanmue
CTENEHHbIX BhIpaKeHHH. OTpeiesieHue CTeNeHHON GYHKIHK, ee CBOICTBA H rpaduK.

Copep:kaHue NpaKTHYECKHX 3aHATHIA

Haxosxenne snauennii creneneli ¢ panuoHaIbHbIME MoKazaTensiMi. CpaBHeHue
creneHei. [IpeobpasoBaHust BEIpaXKeHHH, COMEPKANHX CTEICHH.

ITpakTryeckas pabora Ne 11 «Crenens ¢ paroHaTEHEIM [OKA3aTEIeM)

CamocTosTe/ibHasA paGoTa 00ydarmuxcs
Ilpaxtikym «CTeneHb ¢ palHOHAIBHEIM TTOKa3aTeeMy. Brnonsenne HHIMBUAYATBHIX

IIPOCKTOB

Tema 2.5.
IMokazareanHas
NN

Coaep:kanne y4edHOro Mmarepuasia
Ompenenenne nokasarenbHol GyHKIMH, €€ CBOHCTBA H rpadK. IIpeobpazoranne
TTOKa3aTeIbHBIX BBIPAKEHUH

CopaepixaHue NpaKTHYECKAX 3AHITHI

Pemenue nokaszaTtenbHBIX YpaBHEHHM M HEPABEHCTB.

IIpaktuyeckas pabora Ne 12 «Pernenue nokasarenbHbIX YpaBHEHHI»
IIpakruyeckas pabora Ne 13 «Pelenne nokasarenbHbIX HEPABEHCTBY




Haumenosanue
pa3aesioB H TeM

Conepsxanne y1edHOro MaTepHaia H NPAKTHYECKHX 3aHSITHIA,
camocTosTeIbHaA paboTa o0yuaromuxcs

Oonem
JacoB

Yposens
OCBOCHHSA

®opmupy-
eMbie
KOMIIeTEH-
A

2

5

CamocrosiTenbHasi pabora o0y4amuxcs
IIpaxtakym «Pemenue noxasarenbHbIX YpaBHEHU W HepaBeHCTBY. BuinonHeHue
WHIHBHIYAJIbHBIX TTPOEKTOB

EEN L]

Tema
2.6.JIorapudpmuyue
ckas GyHKUHSA

Coaep:xanue yuyeOHOro MaTepuana

Jlorapudwm. Jlorapudm uncna. Onpenenenue orapudMuydeckoi pyHKIHH, € CBOHCTBA U
rpa¢uk. OCHOBHOE JTOTapHPMHYIECKOE TOXKAECTBO. JleCsATHUHBIE H HATYPAJIbHbIE
norapudmel. [Ipapuna neiictuii ¢ norapudmamu. [lepexon Kk HOBOMY OCHOBaHHIO.
IIpeobpazoBanue Orapu(MUYECKHX BBIPDAKCHHUH

Coaepkanue NPAKTHYECKHX 3aHATHIA

Haxoxxnenue 3nadenuii norapudma no mpou3BoIbHOMY OcHOBaHuK. [lepexom oT oiHOro
OCHOBAaHHUA K JApyromy. Bermcienune um cpaBHeHHe jorapudmos. JlorapupMupoBanue u
HOTCHIUPOBaHKE BbIpaXKeHUH. Pelnenune qorapuMuUIecKux ypaBHEeHH U HEPaBEHCTB.
ITpakTHueckas padora Ne 14«Jlorapudm u ero croiicTBan

I[IpakTryeckas pabora Ne 15 «Pemenue norapudMudeckux ypaBHEHHI»

IIpakTuyeckas pabora Ne 16 «Pemenue norapuMUIecKuX HEPaBEHCTBY

Konmponwvuaa paboma Ne2 «@yukyuu»

CamocTtosTe/ibHas padoTa 00y4armHXCH
IpaxTuxym «Pemenune norapupMuyecKiux ypaBHEHHE U HEPABEHCTBY». BhlNonHeHHE
HMHIMBHAYAJIBHBIX IDOEKTOB

Paspen 3. IPSIMBIE U IIVIOCKOCTH B ITPOCTPAHCTBE

22

OK 1-10

Tema 3.1.
IMapanjieJbHOCTD
NpAMBIX H
IJIOCKOCTEi

Coaep:xkanue ydedOHOro MaTepHaJa.
Bsaumuoe pacrionoxenune JIByX NpAMbIX B IpocTpaHcTse. [TapasuiesHOCTE npsamoii u
IUIOCKOCTH. [lapamienbHOCTh IOCKOCTE .

CoaepixaHue NPaKTHYECKUX 3AHATHI

[IpusHaku B3aMMHOIO paclOJIOKEHHs IPSAMBIX. YTOJN MeXIy NOpsAMBIMH. BzauMHOe
pacrojIoKeHne NpsAMbIX U IIocKocTel. [Ipu3Haku u cBOMCTBA MapaliebHbBIX [II0CKOCTE!.
[IpakTiyeckas pabora Ne 17 «llapannenbHOCT NPSMBIX U IIOCKOCTEH»

CamocrosiTenbHan padora ofygaomuxcs
[Ipaktukym «[lapamiebHOCTb OPAMEIX H IIOCKOCTEH ). BhIonHeHne HHIMBHIYaTbHBIX

10




HaumeHoBanue Conepsxanne yae6Horo marepuaia u NPAKTHYECKHX 3aHATHI, Ob6rem | Yposens Dopmupy-
Pa3/ieJIoB H TeM CaMOCTOsITeIbHAs paboTa o6yyarommuxcs 9YaCOB | OCBOEHHH eMbIe
KOMIIETeH-
IHH
1 2 3 5
IPOEKTOB
Tema 3.2. Copepxanne yaeGHoro matepuana 2 4
Ilepnenauxysipn | IlepneniuKyIsIpHOCTE MPSAMOIL B TUIOCKOCTH. Ilepnenukynsap u HaktoHHAs. Yron MEXy
OCTBb NPAMBIX H OpSIMOH M IUIOCKOCTBIO.  JIByrpamHBIi  yron.  Yron MEXIY  IUIOCKOCTSIMH.
IJIOCKOCTEH [lepreHMKyISIPHOCT  ABYX  IUIOCKOCTEH. ['eomerpuueckne  mpeo6GpasoBanmus
IPOCTPAHCTBA: apaJUIC/IbHbINA IEPEHOC, CHMMETPHSI OTHOCHTEIBHO IJIOCKOCTH.
Conepskanne NpaKTHYECKHX 3aHATHIH 6 2
llepnienmukynsp ¥ HakiIOHHas K IJIOCKOCTH. YToi MEXIY TNPAMOH H ILIOCKOCTHIO.
Teopembl © B3aMMHOM pACIONOKEHHH NpPSMOH ¥  TLIOCKOCTH. Teopema o Tpex
nepnenaukyspax. Ilpusnaxu u croiicTBa nepneHauKyIApHBIX IUIOCKOCTEH. PaccTosHue oT
TOYKH IO TUTOCKOCTH, OT NPSIMOM JI0 TUIOCKOCTH, PACCTOSIHAE MEX/Ty TIOCKOCTSAMH, MEKITY
CKpCIIHBAIOIMMHCS TPAMBIMH, MEX/y MPOM3BONBHBIME (HIYPAMH B TPOCTPAHCTBE.
Bsaumuoe pacrionosxkenue npocTpaHcTBEHHBIX GHIyD.
IpakTideckas pabora Ne 18 «IlepnenamkyaspHocTs NPSMBIX H IJIOCKOCTEN»
Konmponsnaa paboma Ne3 «Ilpamvie u naockocmu ¢ RpoCmpancmee»
CamocTosTebHAs paGoTa 00yqarOIuIXCsL. IIpaktuxym «ITeprneHaukyaspHOCTS IPAMBIX b 3
u mjockocteii». Pedepar «llapamiensHoe mpoeKTHpOBAHME M €ro CBOMCTBA. Teopema o
[IOM@aaH OPTOrOHATBHOH IPOEKIIMH MHOTOYIOJbHHKA». BbIIOTHEHHe HHIMBHIYaIbHBIX
IIPOEKTOB
Pasnen 4. BEKTOPBI M KOOPTHHATBI 20 OK 1-10
Tema Copneprxanne y4eGHOr0 MaTepuaia 9 2
4.1./IexaproBa IIpssmMoyrosbHas (1exkaproBa) CHCTeMa KOODIMHAT B npoctpadcTee. DopMysa paccTosHuS
cHCTeMA MEXIY BYMs TOUKaMH. Y PaBHEHHS CepBL, INIOCKOCTH U MPSIMOIL.
KOOPJAHHAT B Copepxanne NpaKTHYECKHX 3aHITHI 6 2
NPOCTPAHCTBE HexaproBa cHCTeMa KOODOMHAT B HpPOCTDAHCTEE. YpaBHeHHE OKPYKHOCTH, cdepl,
TIOCKOCTH. PaccrosHue Mexxny Toukamu.
IIpaktuyeckas pabora Ne 19«Pemenne 3anaq p KOOpJMHATax).
Camocrosarenbnas pabora o6yuarommuxcs I[Ipaktukym «3amaau B KoopmuHaTaxy. - 3
Brimonnenyue HHANBHAYAIBLHBIX IIPOEKTOB

11




HaumenoBauue
pa3aesioB H TeM

Conaep:kanue y4e6HOro MaTepHaIa U NPAKTHYECKHX 3aHATHH,
caMoCTOsITeIbHAs padoTa 00yJaromuxcs

Oo0bem
4acoB

Yposenn
OCBOEHHS

Dopmupy-
emMbIe
KOMIIETeH-
1105051

1

2

W

=

S

Tema 4.2.
BekTopsi B
NPOCTPaHCTBE

Copaep:xanue yueOHOro MaTepuasa

Bexrtopel. Monyne Bextopa. PasenctBo BektopoB. CrokeHue BEKTOPOB. YMHOXEHHE
BEKTOpPa Ha HCio. PasnoskeHwe BekTopa 110 HampaBieHHSM. YTroi MEXIYy IBYMS
BekTopamu. Ilpoekuus Bextopa Ha ock. Koopaunater BekTopa. CkansipHoe npousBeieHHe
BEKTOPOB. McCronb3oBanue KOOPIMHAT M BEKTOPOB NPH PCIICHMH MATEMATHUCCKHX M
MIPUKJIAHBIX 3a/1a4.

XS]

[R]

Coaeprkanue NPAKTHYECKHX 3aHATHIH

JIeHCTBHS ¢ BEKTOPAMH, 33 TaHHBIME KOOpAHHATAMH. CKaTspHOE [IPOU3BeIeHIe BEKTOPOB.
BekTopHoe ypaBHeHHe IpsAMOil U 11ockocTr. Menonp3oBanue BEKTOPOB IPH
JIOKa3aTeIbCTBE TEOPEM CTEPEOMETPHH.

IIpakTuyeckas pabota No 20«JIeficTBUS ¢ BEKTOpaME».

Konmponvnas paboma Ned «eexmopot u koopounamoi»

CamocTtosTeabHast pabora oby4aromuxcs
IIpaktukym «JlelicTBus ¢ BekTOopamuy. BemmonHenue HHIUBHYAJIHBIX IPOEKTOB

Pazgen 5. TPUTOHOMETPUS

48

OK 1-10

Tema
5.1.Tpuronomerp
HYCCKHe
byHKIHn

Conep:xanue y4e6HOro MmaTtepuasa

Pajmannas Mepa yriia. Bpamarensnoe apwkenue. CHHyC, KOCHHYC, TAHTEHC B KOTAHIEHC
uucna. Gopmyiisl npuseeHus. OnpeeNeHns TPHrOHOMETPHYECKHX (yHKIMA, HX
cBoicTBa U rpadukw. [Ipeobpazosanus rpagukor TPUTOHOMETPHYECKUX (DyHKIIHIA:
PaCTSDKEHHE M C)KAaTHE BIOIE oceif KOOpIHHaT.

Conep:xaHne NpaKTHYECKHX 3aHATHIA

Pajnanue1ii METOI H3MEPEHUS YIIIOB BPAIICHHS U CBA3 C rpamaycHoi Mmepoit. OCHOBHEBIE
TPUrOHOMETpHYECKHe ToxkAecTBa. CBOMCTBA U rpadHKy CHHYCa, KOCHHYCA, TAHTEHCa U
KoTaHrenca. [IpeobpasoBaiis rpaKoB TPHIrOHOMETPHYECKHX (hyHKIMH. I'apmonmveckue
kosebanus. [Tpukiamasie 3a1a4n.

IIpaktraeckas pabota Ne 21 «CuHyc, KOCHHYC, TAHTeHC M KOTAHTEHC YHCIIAY
IpakTideckas paboTa Ne 22 «OCHOBHEIE TPHIOHOMETPHYECKHE TOKIECTBAY

CamocrosTeabHas pa6ora 00y4aomIuxcs

12




HaumenoBauue
Pa3/ieJioB H TeM

Cojaep:kanne y1e6HOro MaTepnaia 1 NPAKTHYECKHX 3aHATHH,
caMoCTOfITeIbHAs paboTa 00yuamuxcs

O0bBem
9acoB

Yposenn
OCBOEHHS

®opmupy-
eMblie
KOMIIeTeH-
mHH

2

5

Ilpaktukym «TpuroHoMerpuyeckue GyHkunny. Brmongenne UHIMBHIYJIBHBIX ITPOECKTOB

Tema 5.2.
IIpeodpaszoBanne
TPHIOHOMeETpHYEC
KHX BbIpasKeHHI

Conep:xanne y4edHOro MaTepuaia

Gopmyiel cioskerus. PopMyIis yaBoenus. GOPMYIIBI IONTOBHHEOIO yria.
[IpeobpasoBanue cymMMbl TPHrOHOMETpHYECKHX (YHKIMH B IIPOM3BEJICHHE H
MPOM3BE/ICHUA B CYMMY. BhipaskeHHe TPUrOHOMETpHYeCKHX DyHKIHIT Yepes TaHreHe
IIOJIOBUHHOI'O apryMEHTA.

Conepsxanne NpaKTHYECKHX 3aHATHI

DOopMyJIBI CTIOKEHHUS, YABOCHHS, IIPE0OPa30BaHHE CYMMBI TPUTOHOMETPHYECKHX QYHKLIMIT
B [IPOH3BE/IEHHE, MPe0DOpasoBaHue [POM3BEIECHHs TPHTOHOMETPHYECKHX (BYHKIIHI B
CYMMY.

IIpaktuyeckas pabora Ne 24 «DOpMYIIBI CITONKEHHUS

IIpakTiieckas pabora Ne 25 «Dopmyiisl JBOHHOIO aprymMeHTay

[Ipaxtuyeckas pabora Ne 26 «IIpeoGpaszoBanue cymMMBI TPUTOHOMETPHYECKHX (DYHKIIHIT B
IIPOH3BEICHHE

CamocrosiTensHas padora o0y4amuxcs
Ipaxtukym «ITpeobpaszoatne TPHrOHOMETPHYESCKHX BBID@KEHUH». Bemonnenne

HHIUBHIYITBHBIX IPOEKTOB

Tema
5.3.Tpuronomerp
HYecKHe
YPABHEHHA

Conep:kanue y4eGHOro MmaTepHaia

IIpocteiimue TpuronoMeTputdeckue ypasnenus. IIpocreiiime TPUTOHOMETPHYECKHE
HepaseHCTBa. OOpaTHbIC TPHIOHOMETPHYECKHE (QYHKIMU. APKCHHYC, apKKOCHHYC,
apKTaHI€HC.

Coaep:kanne NpaKTHYECKHX 3AHATHI

Obpartssle Tpuronomerpuyeckne GyHKIHH. APKCHHYC, apKKOCHHYC, apKTaHI'€HC.
Tpuronomerpudeckue ypasHenus. [Ipocteiimme TPUIOHOMETPHYECKUE HEPABEHCTBA.
IlpakTiyeckas pabota Ne 27 « TpuroHomeTpudecKkue ypaBHEHHS»

[Ipaktuyeckas padora Ne 28«Meto sl pemenns TPUTOHOMETPHYECKHX YpaBHEHHH H H-B»
Koumponsnas paboma Ne4 «Tpuzonomempusy

CamocrosiTesibHas pabora o0y4armuxcs
IIpaktukym « Tpuronomerpuueckue ypapaeHus». Bommonnenue HHIUBHIYAJIbHEBIX

IIPOEKTOB

13




Haunmenosanue
Pa3fenoB H TeM

Conepikanne yuefHOro MaTepuana u npaKTHIECKHX 3aAHATHIH,
camocTosiTe/IbHag pabora odyJaromuxcs

Oonem
4aC0B

Yposeusn
OCBOEHHSI

®opmupy-
eMblie
KOMIIeTeH-
HHH

2

3

Pazjen 6. HAYAJIA MATEMATHYECKOT'O AHAJIM3A

53

OK 1-10

Tema 6.1.Teopusn
npe/esioB

Conep:kanne yae6HOro Marepuasia

CrocoObl 3aJaHMsl M CBOMCTBA YHCIOBBIX MOCIEIOBATENLHOCTE. llonatue o mpenene
nocienoBatebHOCTH.  CylllecTBOBaHHE — Mpefeia  MOHOTOHHORM OTrpaHHYEHHOH
[OCTIEI0BATENPHOCTH. CyMMHPOBAHHE I10C/IENOBATENBHOCTER. BecKOHeYHo yOBIBarommas
reOMeTpHYECKas MPOTPECCHS H €€ CYMMA.

Copeprxanne NpakTHIECKHX 3aHATHI

UucioBas  MOCIENOBATENLHOCTE, — CIOCOOHI e
nocnenosarensHocT.  Ilpenen  mocnemosarensHOCTH.
reometpuyeckas nporpeccus. Ilpenen pynxium.
IIpakTuyeckas paGora Ne 29 «Beraucienne npejiesiony

3a[laHHsl,  BBIYHCIIEHHS  WIECHOB
beckoneuno  yGniBaromas

CamocrosTensuas paora obydarommuxcs
I[Tpaxtukym «Teopus npenenor». Bemonnenne MH/IMBHIYAJIbHBIX IPOEKTOB

Tema 6.2.
IIpouzBoanas

Coneprkanue yae6HOro Matepuaia

[TonsTue 0 npon3BoaHON GyHKIMH, ee TCOMETPHICCKH M PU3MYECKHUil CMBICI. YpaBHEHHE
KacatenbHo# K rpaduky GyHkimu. ITpOH3BO/IHEIE CYMMBI, Pa3HOCTH, IIPOM3BEICHHS,
qacThble. [Tpon3BoAHbEIE OCHOBHBIX 3IEMEHTAPHBIX ()YHKIIHIA. [IpuMeHeHne TpOU3BOIHOM K
HCCIIENI0BAHIIO QYHKIMH U MOCTpoeHHIO rpadukos. [Tponssoaube KOMIIO3HIIH (YHKIIHH.
IIpuMeps! HCMOTB30BAHKS IPOM3BOTHOM ISl HAXOMICHHS HaWJIy4lIero penieHys B
IpUKJIaJHbIX 3a/1a4aX. Bropas npousBonHas, ee reoMeTpHyeckuii u ¢du3uUecKuii cMBICI.
Haxosxaenne ckopocTh ms nponecca, 3aaHHOro ¢opmynoit u rpadukom.

Coaeprkanne NpaKTHYECKHX 3aHATHIA

IIpoussonnas: mexaHmdeckuii M TeoMeTpHYECKHEl CMBICI IPOU3BOJHOH. YpaBHEHHE
KacarenpHOH B oOmeM Buje. Ilpauna u dopmyis nuddepennuposanus, Tabiuia
TIPOM3BOMHBIX ~ SNEMEHTapHBIX  QyHKkimit. Hccrnenopanne (QyHKIHE ¢ IOMOIIBIO
Npou3BoIHOM. HaxoxkneHne HambONBINEro, HAHMEHDBINErO 3HAYCHHS M 9KCTPEMAITBHBIX

3HAYEHUH QYHKIHH.

IpaxTayeckas pabora Ne 30 «[Ipoussonnas ¢yHKImm»

[TpakTnueckas pabora Ne 31 «HMccnenopanue YHKIHH C IIOMOLUIBIO POU3BOIHOMN
IIpakTuyeckas pabora Ne 32 «[Ipuioxenus [IPOH3BOIHONY

10
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HaunmenoBauue
pa3aesioB H TeM

Cojaepxanne yae6Horo MaTepuana 1 NpaKTHYECKHX 3aHSITHIA,
caMoCTOsITeIbHasl paboTa 00yJaromHxcs

O0bem
q9acoB

Yposenn
OCBOEHHS

Dopmupy-
eMble
KOMIIeTeH-
HHH

2

5

Camocrosrensnas pabora obyuaromuxcs [paktuxym «ITponsBonnas GyHKIHI .
Beinonnenne HHAUBHIYAIBHBIX IPOEKTOB

Tema
6.3.0npenesieHHBI
H HHTerpaJj

Conep:xanue yaedHOro Marepuala

[Ipumenenye oOnpeneneHHOro MHTETpaqa Ul HAXOMICHHA ILIOMAMM KPHBOTHHEHHOM
Tpanenus. @opmyna Hetorona-Jleitbnuna. ITpuMeps! IpUMEHEHHS HHTErpaia B pusuke u
T€OMETPHH.

Coaep:kanne NpaKTHYECKHX 3aHATHI
Hurerpan u nepsoo6pasnas. Teopema Herorona-JletiGuuma. IlpuMenenue HHTErpaiza K

BBIYHCICHHIO (PU3UYECKHX BEIMYMH M ILIOIIACH.

lIpaxTuyeckas paGora No 33 «Ilepsoo6Gpasnasy

IIpaxtuyeckas pabora Ne 34 «Berumcnenue onpeeieHHOr0 HHTErpaay»
lIpaxTuyeckas pabora Ne 35 «Brrumcienue miomanei miockux buryp»
Konmponvnaa paboma Ne6 «IlIpedenst. Ipouseoonsie. Humezpanoi»

CamocTosiTebHas pabora 00yualomuxcs
IIpakTukym «OnpeneneHHblil HHTErpa». BoinonHeHwe WHIMBHIYyaJIbHBIX IPOEKTOB

Pazpen 7. MHOI'OTPAHHUKHU U KPYTJIBIE TEJIA

44

OK 1-10

Tema 7.1.
MHororpaHHHKH

Copepixanne yaefHoro marepuasia

Muororpannuky. Beimykibie MHOrorpaHHEKH. Beprmmnsl, pe6pa, rpanu MHOTOTpaHHHKA.
PasBepTka. MHOTOIpaHHEIE YIIIbL

IIpusma. Tlpsimast u naknounas npusma. [Ipasunsras npusma. [Mapamienenunes. Ky®.
[Tupamuna. IlpaBunsnas nupamuaa. Ycedennas mupaMua. Terpasap. Teopema Ditnepa.
CummeTpun B KyOe, B Napasiesenue/e, B pu3Me u MHpaMHIe.

Ceuenns Kyba, IPU3MBI H THPaAMHUJIBL.

CoaepxaHne NpaKTHYECKHX 3aHATHIH

Pazjmunble  Buapl  MHororpaHHmkoB. Mx  msoGpaxemms. Ceuenus, pa3sBepTKU
MHOrorpanHuKoB. [lromarne mosepxHocty. Buel cummeTpHii B ipoctpanctse. CHMMETpHS
MHOTOIDaHHHKOB.  Bbrumcienne — muomagedi.  IIpeicTaBieHMe 0 NpaBHIBHBIX
MHOTOTPaHHHUKAX

I[IpakTHueckas padota Ne 36 «IIpuzmar

ITpakTHueckas pabora No 37 «IIupamunar
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HaumenoBanue Conxepskanne yae0HOro MaTepuaia H NPAKTHIECKHX 3aHSITHH, Ob6nem | Yposenn ®opmupy-
PAa3/IeJIOB H TeM caMoCTosITeIbHAA paboTa ofyyaromuxcs . YaCOB | OCBOEHH eMbIe
KOMIIeTEeH-
ez
1 2 3 4 5
Camocrositenbnas pabora obyuaommuxcs. [IpakTHKyM «Muororpanauka». Pedepar 6 2
«ITpaBuiibHBIE MHOTOIPAHHHKHIY. BhIONHeHHE MH MBI Iy aTEHBIX IPOEKTOB
Tema 7.2.Tena Copep:xaHue yaedbHOro maTepuaia 4 2
BpalieHus Llununap v koHyc. YcedeHHsli konyc. OCHOBaHHUE, BBICOTA, 6OKOBas IIOBEPXHOCTB,
oOpasyrouas, passeprka. OceBble CEUeHHs U CEUeHHs, TapaUlebHbIe OCHOBAHHIO. lap u
chepa, ux ceuenns. Kacatensnas mwiockocts K cdepe.
Copepskanue NpaKTHYECKHX 3aHATHIl 6 2
CummeTpus Ten BpauieHus. Brrurcnenue miomaiei.
IIpaxTryeckas pabora Ne 38 «{uamaapy»
IIpaxtrueckas pabora Ne 39 «Konycy
[IpakTuyeckas pabora Ne 40 «Illap u cdhepay
CamocTrosiTenbHast paboTa o0y4aromuxcs 4 3
ITpaxtukym «Tena Bpamenns». BeinonHenue unMBHIyaTbHBIX IIPOEKTOB
Tema 7.3. Coaep:xanue yuedHOro marepuajia 3 )
O6bembI TN OGbem u ero usmepenue. MHrerpambhas dopmyna oGbema. @opmynel o0veMa Kyba,
MPAMOYTOJBPHOTO NApaUIeNeNUIEaa, IPU3MbL, UUIHH pa. DopMyisl 06beMa THpaMuIbl 1
KoHyca. DOpMyIIBI IO/ TTOBEPXHOCTEH UIMHIPA H KOHYCA. @opmynsl o6seMa mapa
u mwiowamd chepel. ITogobue Ten. OtHomeHus miomanei MOBEPXHOCTEH M 00BLEMOB
OJA00HBIX TEJL.
Copaeprkanne NpaKTHYeCKHX 3aHATHIH 6 2
Beraucnenue 065eMOB.
IIpakruyeckas pabota Ne 41 «O6BeMBbI MHOrOrPaHHUKOBY
IIpaktuveckas pabora Ne 42 «O6BEMBI Tel BpareHus»
Konmponvnas paboma Ne7 «Mnozozpannuxu u mena epawienun»
CamocrositeibHas pa6ora o0y4aromuxcs 4 3
Ipaktukym «O6bempl Te». BBIIOIHEHHE HHTHMBHIYAILHBIX IIPOEKTOB
Pasnen 8. KOMBUHATOPUKA, CTATHCTHKA ¥ TEOPHSI BEPOSITHOCTEI e OK 1-10
Tema 8.1. Copaep:xanne y4e6HOro Mmarepuasa . 2
CraTucTuka Ipencrapnenue jaHbIX (TabIHIBL, AHATPaMMEL, rpadukm), reHepaibHasi COBOKYMHOCTE,
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HaumenoBanue Coneprranne y9e0HOro MaTepuaia u NPAKTHYECKHX 3aHATHIA, Ob6bem | Ypoeenn | @opmupy-
pPa3/1ei0B H TeM camocTosiTe/ibHas pabora o0ydaromuxcs YacoOB | OCBOeHHS:A emble
KOMIIeTeH-
HHH
1 2 3 -+ 5
BBIOOPKa, cpelHee apupMeTHIECKOe, Meinana. [1oHsTHe 0 3a1ayax MaTeMaTHIECKOH
CTATUCTHKH.
Conepixanne NpaKTHYECKHX 3aHATHIA 4 2
IIpencrapienne 4MCIOBBIX NaHHBIX. [IpUKNaiHbIe 3a0a9u.
Ipaktudeckas pabora No 43 «Cratucrryeckas 06paboTka TaHHBIX)
CamocTtoaTesbHas padora o0yqamuxcs 2 3
IMpaxtuxym «Cratucriyeckas 00paboTKa JAHHBIX»
Pedepar «Mcropust pa3BuTHS KOMOHHATOPHKH, TCOPHH BEPOSTHOCTEH M CTATHCTHKIY
Brimonnenne uHMBHIYaTBHBIX IPOEKTOB
Tema 8.2. Coaep:xanne yaedHOro Mmarepuajia 2 2
KomOunatopuxa | OCHOBHbIE NOHSATHS KOMOMHATOPMKM. 3ajauyd HA MOJACYET YHCiIa pasMelleHHiH,
NEPECTAHOBOK, coyeTanmil. Pemenne samay ma mepeGop BapuantoB. ®opMyna GuHOMA
Hrtorona. CeotictBa OuHOMUHANBHBIX K03 QuuenToB. Tpeyronsuuk [lackans.
Conep:xanue NnpakTHYECKHX 3aHATHI 6 2
IIpauna xombunaropuku. Pemenne KoMOMHATOPHBIX 3amau. PasMelnenus, codyeTanus u
nepectaHoBKU. bunom Herotona u Tpeyronsuuk Iackans. [Tpuknaassie 3amaqm.
IIpakTuyeckas pabota Ne 44 «[lepecTaHOBKH H pa3MeNIeHHS
IIpakTrdeckas pabora Ne 45«Coueranus. Buaom HeroToHay
CamocrositeibHas padora obyuaromuxcs 4 2
[IpakTKyM «Pemenne KOMOMHATOPHEBIX 3a1aU»
BemonHenue MHAMBHIYaTbHBIX IPOEKTOB
Tema 8.3.Teopusi | Cogep:xanune y4e0HOro MaTepuaaa e 2
BepOSITHOCTEHH CobbITHE, BEpOATHOCTH COOBITHSA, CIOKEHHE M YMHOXEHHE BEpOSTHOCTEH. [loHsTHe O
HE3aBUCHMOCTH COOBITHII.JlUCKpeTHas ClydaliHas BeIMYMHA, 3aKOH €€ paclpe/esCHHS.
HuncrioBble XapakTepUCTHKM JIUCKPETHOH ClydaifHOH BeTMYHHBL Pelmenue NPaKTHYECKUX
33124 C MPUMEHEHHEM BEPOSITHOCTHBIX METOJIOB.
Coaepxanue NPAKTHYECKHX 3aHATHIA 6 2

Knaceuueckoe onpesienieHie BepOsSTHOCTH, CBOHCTBA BEPOSTHOCTEI, TeopeMa 0 CyMMe
BEpPOATHOCTEH. Beruncnenne BepositHocTeit. [Ipuknanupie 3anaun.
ITpakTiyeckas pabora Ne 46 «BerunciieHne BeposTHOCTE Y
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HaumenoBanue Copepxanne yaedHoro marepunaia n NPAKTHYECKHX 3aHATHI, Ob6bem | Yposenn (I)OpMpr——’
pa3/ieioB H TeM camocTosiTe/IbHasi paboTa o0y4Yaromuxcs 4YaCoB | OCBOEHHS eMble
KOMIIeTeH-
IHHH
1 2 S 4 5
IlpakTryeckas pabora Ne 47 «Crnoxenue u YMHOJKE€HHE BEPOSITHOCTEH
Konmponvnan paboma Ne8 «Kombunamopuxa, cmamucmura u meopus
GEPOAMHOCHET)
CamocTosiTenbHas paGoTa ofyqaromuxcs IIpaxTuxym «BblunciienHe BeposTHOCTE!H » 4 3
Pedepar «lTonsitie 0 3akone 6OABIIIX Unce» BhImoaHeHue VHIHUBH/IyaIbHBIX IPOEKTOB
Pasnen 9. YPABHEHUS U HEPABEHCTBA 24 OK 1-10
Tema 9.1. Copep:xkanne yuedGHoro marepuana 4 2
Pemenue PaBHOCHIIBHOCTS ypaBHeHH 1 HepaBeHCTB. OCHOBHEIE IIPUEMBI UX pPELIeHH (pasiioxKeHHe
YPABHEHHI H Ha MHOMHTCJIH, BBEICHHE HOBBIX HEH3BECTHBIX, IIOJICTAHOBKA, rpadidecKuii METOJ).
HEPABEHCTB M3obpakenne Ha KOOpAMHATHOM IUIOCKOCTH MHOXKECTBA PEeIICHHH ypaBHEHHI W
HCPaBEHCTB C JIByMs [epeMeHHbIMH. [lpumenenne MaremaTHYeckux MeTOmOB st
PCIIEHHS CONCPKATEIBHEIX 3a1a9 M3 PA3IMYHBIX 00JacTell HAyKu 1 MIPAKTHKH.
CoaepxkaHHe NpaKTHYECKHX 3aHATHI g o)
Kopuu ypasnenuii. PaBHOCHIBHOCTE ypaBHEeHMii. IIpeoGpasoBanue ypasHenuii. OCHOBHBIC
TPUCMBL  DCIICHHs ypaBHEHHH. lcronb3oBanue cBOHCTB M rpadukor byaxuui s
PELICHUS YPaBHECHUH U HEPABEHCTB.
IpakTuyeckas pabora Ne 48 «OcHOBHEIE MeTOBI PeIIeHusl ypaBHEHHIT»
IlpakTuyeckas paGora Ne 49 «OcHOBHBIE METOIbI PEIICHHs] HEPABEHCTBY
CamocrositensHasi paGora o6yqarommxcs 6 3
Ipakrukym «OCHOBHBIC METO/IBI PEIICHHS YPABHEHHH 1 HEepaBEeHCTBY. Beimonnenne
UH/MBHIyaIbHBIX IPOCKTOB
Tema 9.2. Copnepsxanue yqaedHOro MaTepnaa 4 2
Pemenne cucrem | PaBHOCH/IBHOCTE CHCTeM ypaBHEHHi w HCpaBeHCTB. OCHOBHbIE IIPHEMBI UX PEIICHHS
YPABHEHH H (pasnoxeHHe Ha MHOYKUTEIIH, BBEICHHE HOBbIX HCH3BECTHBIX, [I0JCTaHOBKA, IpapudecKmii
HEPABEHCTB Meron). MsoOpaxeHne Ha KOOPIMHATHON ILIOCKOCTH MHOMKECTRA pelIeHHi cHcTeM
YPaBHEHHH ¥ HEDAaBEHCTB C JBYMS IIE€pEMEHHBIMH. Hurtepuperanus pesyisrara, yuer
pPeaIbHBIX OIpaHHYCHHIHA.
Coaeprkanue NpaKTHYECKHX 3aHATHIA 8 2
OCHOBHBIE METO/IBI PEIICHHS CHCTEM YPABHEHH 1 HEPABEeHCTB.
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HaumenoBanue Coneprkanne yue6Horo Marepuaia 1 IpAKTHIECKHX 3aHATHIA, O6bem | Vposens | ®opmupy-
pa3iesioB H TeM €aMOCTOAITe/IbHAA padoTa 00y4armuxcs YacoB | OCBOGHHS eMbIe
KOMIIeTeH-
MU
1 2 3 4 5
IIpaxruyeckast pabora Ne 50 «OcHOBHBIE METO/IBI PEIIEHHS CHCTEM YPABHEHH»
IIpaxrrdeckas paGota Ne 51 «OcHOBHBIC METOIBI PEIIEHHS CHCTEM HEPABEHCTE
Koumponsnaa paboma Ne9 «Ypagnenus u nepagercmean
Camocrositenbnasi paora obyvawomuxcs [IpakTukym «OCHOBHBIE METOJIbI pelneHust 6 2
CHCTEM YPABHEHHI U HEPABEHCTBY
MakcumaiibHasi yaeGHas HATPy3Ka: 351
Obsi3aTesibHAsA Ay JHTOPHAS HATPY3KA 234
CamocrosTennHas paGoTa o6yqaromuxes: 117
JUtst XapaKkTepUCTHKY YPOBHS OCBOEHHs y4eOHOTO MaTepHaia HCIOb3YIOTCs CIIEIYIOMHe 0603HAUCHAA:
1. — 03HAKOMHUTENILHBIHA (y3HABAHHE paHee H3YYEHHBIX 00BEKTOB, CBOICTB);
2. — penpolyKTHBHBIH (BBIIONHEHHE AESTETHHOCTH 10 06pasily, HHCTPYKIIMH HIIH MO PYKOBOACTBOM)
(nanupoBaHue 5§ CaMOCTOSITETbHOE BBIITOJTHEHHE JEeATEIILHOCTH, pelenue IIPOOJIEMHBIX 3a1ay)

3.

—TIIPOJAYKTHBHBIN
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Ilpumepubie Temb1 pedepaTon (moxnamon)

* CpellHue 3HAYCHNUS U UX IPHMEHe ke B CTaTHUCTHKE,

* IIpiMeHeHHe CITOXKHBIX IPOLIEHTOB B SKOHOMHAYECKIX pacuerax.
* BekTopHoe 3ananue npsmeix u mmockocteii B POCTPaHCTBE.

* CroxeHHe rapMOHHYECKHX KoTeOaHHuii.

* I'paduueckoe pemenne ypasuenmuii u HEPABEHCTB,

* IIpaBuibHBIe U OTYNpaBHIBHBIE MHOTOTPaHHHKH.

* KoHnueckue cedueHus u Hx npuMeHeHHe B TeXHuKe,

* Ilonstue nuddeperunana u ero [IPUIIOXKEHHS.,

* CXeMBI IOBTOPHBIX HCMBITAHMIT beprymmu.

Hcenenosanue ypasuenmuii u HepaseHcTs ¢ [apamMeTpoM.

2.3. XapaKTepHCTHKA OCHOBHDBIX BHAOB A€SITeILHOCTH o0yualommuxcs.

Copaep:xanne XapaKTepHCTHKA 0CHOBHBIX BHIOB /eTebHOCTH CTYAeHTOB
o0yueHnus (Ha ypoBHE yueOHBIX AEHCTBHI)
Beenenue O3HakoMeHHE C pONBIO MaTeMaTHKH B HayKe, TeXHHKE,

OKOHOMUKE, HMH(QOPMAUMOHHBIX TEXHOJNOTHAX H MPAKTHIECKON
ACSTENLHOCTH. O3HAKOMIICHHE 3aJaYaMH H3Y4eHHs MaTeMaTHKH
pu ocBoeHuH npopeccuit CI10 u cnermansrocteii CITO

AJITEBPA

PaszBuTHE noHsTHS 0
YHCJIe

Bemonnenne apupmernyecknx peiictuii Hax YHCJIAMH, cOYeTas
YCTHBIE M MHCbMEHHBIC mpuembl. Haxoxnenwe npubmmkenHbx
3HAYCHUH BENMYHH M IOrPEIIHOCTEH BBHIYKMCIICHHUI (abconroTHOM H
OTHOCHTENILHOM); CPaBHEHHE YHCIIOBBIX BBIpaXkeHH. Haxoxxnenue
OIIHOOK B NPeoOpa3oBaHUAX M BEIUKMCIECHHSIX (OTHOCHTCS KO BeeM
IYHKTaM IIPOrpaMMEl)

Kophu, crenenn,
Jorapugpmel

O3HakOMIIeHHE C IOHSATHEM KODHS n-if CTCIIEHH, CBOMCTBaMH
Pa/IMKANIOB W NpaBUJIAMH CpaBHEHHs KopHedl. QopMyiHpoBaHHE
ONpEACICHHS KOPHS M CBOHCTB KOpHeH. Brlumcienuwe u
CPaBHCHHE KOPHEH, BBITOIHEHNE TPHKHU/IKU 3HAYEHUS KOPHSL.
IIpeobpazoBanne  umcnOBBIX H OYKBEHHBIX  BBIPAKEHHIA,
COICpKAIIUX pajuKanbl. BeimomHenue pacuetos mo (opmyiam,
COJIepPIKaIIIM pajuKakbl, OCYIIECTBIISAS HEOOX0aMMEbIe
TIOACTaHOBKH U npeoOpa3oBanus. OnpeneneHue paBHOCHIBHOCTH
BBIDKEHHH ¢  panukagamu. Pemenuwe  HppanmoHambHBIX
ypaBHeHHH.  O3HaKOMJIEHHE ¢  IIOHATHEM  CTENeHH ¢
NeHCTBHTENLHBIM MoKasateneM. Haxoxaenue 3HaueHuH CTEIeHH,
HCIO/B3Ys MPH HEOOXOMMMOCTH HHCTPYMEHTAILHEIE CPECTRA.
3anuceiBaHue KODHS N-if CTENEHH B BHJE CTEICHH C IpOOHBIM
nokasareneM u HaobGopoT. PopMyIHpOBaHHE CBONWCTB CTENCHEN.
Beraicienne  cremeHelt ¢ panmoHaIbHBIM [I0Ka3aTeJiem,
BBITIOJIHCHHE NIPUKU/IKY 3HAYCHHUS CTENICHH, CPABHEHHE CTEIIeHEiH.
IIpeoGpasosanue  wncioBBIX M GyKBeHHBIX BBIPAKCHHIH,
CoACpIKAIMX  CTENeHH, I[PUMEHsAS  CBOHCTBA.  Pemenue
[OKa3aTeJAbHBIX ypaBHeHHH. O3HaKOMIIEHHE C NpUMEHEHHEM
KOPHEH U CTENEHEH NpH BBIMUCIEHHH CPSIHHX, JETEHHH OTpPe3Ka
B «30JI0TOM CEYCHHH». PellleHue npuKIaqHbIX 3a1a4 Ha CIOXKHbIC
IIPOIIEHTHI

IIpeobpazosanue

Bemonnenne  npeoGpasoBanuil  BeIpaskeHHH, IPUMCHCHHE
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Conep:xanne

XapaKTepnchca OCHOBHBIX BHI0B JA€ATE/IbHOCTH CTYAEHTOB

o0y4yeHus (Ha ypoBHe yueGHBIX aeicTBHIT)
ajnredpanveckux (opmyu1, cBA3aHHBIX CO CBOMCTRBAME CTeNeHeH u norapuMos.
BBIPaKeHHI Onpenenenue o6nactu AOIYCTUMBIX 3HAYCHMH JIOTapu(h)MUUECKOTo

BeIpakeHUsL. PeleHne norapupmuyeckmx YpaBHEHHit

OCHOBBI TPUT'OHOMETPHUHU

OcHOBHBIE IOHATHS

W3yuenne pagmannoro merona HU3MEPEHHUS YIJIOB BpAICHUS H UX
CBA3M C TpamycHoit mepoil. M3obpakenue YTJIOB BpallleHHA Ha
OKpYXHOCTH,  COOTHECEHHE  BEJIMYMHBI yrma ¢ ero
PacIonoKeHHEM., DopmynrpoBaHne onpenencHuH
TPHIOHOMETPUYECKHX (QYHKIHMH JUIs yrioB MOBOPOTa MU OCTPHIX
YIJIOB  NpSMOYTOJBHOTO TPEYrOJBHHKA M  OOBACHEHHE HX
B3aHMOCBSI3H.

OcHoBHBIE [IpumeneHMe OCHOBHBIX TPUTOHOMETPHYECKHX TOKAECTB IS
TPUrOHOMETPHYECKHE | BEIYHCIICHUS 3HAYECHUH TPUTOHOMETPHUIECKHX (DYHKIMIH MO 01HOiA
TOKIECTBA U3 HUX
IIpeoGpasoBanus Hsyuenme ocHOBHBIX dopmyin TPHTOHOMETPHH: (HOPMYJIEI
npocreimux CJIOXKEHHS, YIABOCHHS, IPe0OPa3OBAHUS CYMMBI
TPHTOHOMETPHYECKHX | TPUTOHOMETPHYECKHX (YHKIHMI B IPOH3BENCHHE K IIPOH3BEACHHMS
BbIPAKEHHIi B CYMMY H IIPUMEHEHHUE NPH BEIYHCICHUH 3HAYCHHS
TPHIOHOMETPHYECKOTO BBIPAXKEHUS U YIIPOIIEHHUS €ro.
O3nakoMmeHue co cBOMCcTBaMH CHMMETPHH TOYEK Ha €JHHHIHOM
OKPY’KHOCTH M IPUMEHEHHE MX [ BbIBOAA (hOPMYII IPHBENCHHS
IIpocreiimmue Pemenne mo dopmyram wu TPUTOHOMETPUYECKOMY  Kpyry
TPHTOHOMETpPHYECKHE | [IPOCTEHIIMX TPUIOHOMETPHYECKHX —YpaBHEHHUIA. [Tpumenenne
YPaBHEHHUH 51 H O0LIMX METOIOB PEIIEH s YpaBHEHHIH (IpuBeeHHE K IHHEHHOMY,
HePaBeHCTBA KBaJpaTHOMY, METOJ Ppa3JIOKCHHsI HA MHOMXKHTEIH, 3aMEHbI
NEPEMEHHOI) IPH PEINCHHH TPUTOHOMETPHYECKHX YPaBHEHHIA.
YMeHue  oTMeuwaTh Ha  Kpyre PEeIIEHHs  IPOCTEHIINX
TPUTOHOMETPHYECKHX HEPABEHCTB
ApkcHHyc, OsHakoMJIeHHE C IOHATHEM 0GPATHBIX TPHTOHOMETPHYECKHX
APKKOCHHYC, (ynxmuit. U3yyenune onpenenenmnii APKCHHYCa, apKKOCHHYCa,

APKTAHI'CHC YHCIa

apKTaHreHca Yucia, GopMyTHpOBaHHE HX, H300paXeHHe Ha
CAHMHAYHOH OKPY)KHOCTH, IPHMEHEHHUE [IPH PELIEHHH YPaBHEHH

OYHKIHH, UX CBOUCTBA U TPA®UKHU

DOynxkuuu.
IMousTue o
HENpPepPLIBHOCTH
hynkuun

O3HaKOMIIEHHE ¢  NOHATHEM  IepeMeHHOT, IIPUMEPaMH
32BUCHMOCTEH MeXIy nepeMeHHbIMH. O3HAKOMIICHHE C IIOHATHEM
rpadpuka, oOmpeneleHHE MPUHAILICKHOCTH TOUKH rpauky
(ynkunn. Onpenenenue mo Gopmyite npocreiimeit 3aBHCHUMOCTH,
BUIA ee rpaduka. BelpaxkeHue mo (hopmyne oxHOM mepemeHHO
depes  apyrue. O3HaKOMIEHHE C ONpeleseHHEM (DYHKIHH,
(opmymupoBanne ero. Haxosxaenue o6nacTu ONpEJETICHUS H
00macTy 3HaueHu GyHKIHU

CaoiicTBa PpyHkmmm.
I'paduueckan
HHTEpPIpeTanus.
IIpumepsi
(PyHKUIHOHANBLHBIX
3aBHCHMOCTEH B
peaabHbIX Npoueccax
H AIBJICHHAX

OsHakomyieHHe ¢ npuMepamMi (YHKIHOHAIBHBIX 3aBHCHMOCTEH B
PEAIBHBIX MPONEccaX M3 CMEKHBIX AMCHMILIMH. O3HAKOMIIEHHE ¢
AOKA3aTCIIBHBIMU PACCYKICHUAMM HEKOTOPBIX CBONCTB JIMHEHHOI
H KBaJIpaTHYHOH (YHKUHI, NpOBEIEHHEe HCCIIeq0BAHMS JIHHEHHOH,
KyCOYHO-THHEHHOM, NPOOHO-THHEHHOM ¥ KBaIpaTHUHOM (GyHKIHH,
nocrpoenue ux rpaduxos. [loctpoeHue wu uyremme rpadukos
Gynxuuii. Mecnenosanue Gyskuum.

CocraBieHue BUIOB (YHKIMI [0 JAHHOMY YCIIOBHIO, pelleHue
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Cogep:xanue
00y4eHnnsn

XapaKTepHCTHKA 0CHOBHBIX BHIOB AeSITEILHOCTH CTYJEHTOB
(Ha ypoBHE y4eOHBIX AeHcTBMIT)

3allau Ha SKCTpeMyM. Bemonuenuwe npeoGpasopanmii rpaduka
byHKIMH

ObpaTubie pynkunn

W3y4enne nonaTus o6patHoii hyHKIMH, OmpenereHre BHIA U I10-
CTpoeHue rpadguka oOpaTHOH QYHKIHH, HAXOKICHHE e 06IacTH
ONpEne/ieHds M 00nacTd 3HayeHwid. [IpEMeHeHHWe CBOJiCTB
dyHknuit npu uccnexoBamuu YPaBHEHHH M pelleHWH 33734 Ha
SKCTpeMyM. O3HAaKOMIIEHHE C IOHATHEM CIIOKHOM GyHKIHH

Crenennsie,
NMoKa3aTelbHbIe,
JOrapHpMHYeCKHe H
TPHIOHOMETPHYECKHEe
byHknun.

Ob6paTHble
TPUTOHOMETPHYECKHE
dyHKunn

Bbrumcnenne 3snauenuit Gpynxumii no 3naveHmo apryMeHra.
Onpenenenue monoxKeHus: TOUKH Ha rpaduke Mo ee KOOpAMHATAM
H Haobopot. Mcnonb3oBanue croiicTB (GyHKumit s cpaBHeHus
3Ha4YeHuH crenmeHed u norapudmos. ITocTpoenne rpadukos
CTCICHHBIX W norapupmuyecknx  QyHKOHH.  Pemenue
TIOKa3aTEeIBHBIX H JIOTAPH(PMUIECKUX YPAaBHEHH B HEPABEHCTS 110
H3BECTHBIM  @Jroput™MaM.  O3HaKOMIIEHHE ¢  [OHATHEM
HEIPEPLIBHOM  Nepuonuueckoil  (QyHKIuH, bopmynupoBanue
CBOHCTB CHHyCa M KOCHHYCA, IOCTPOEHHE HX rPaHKOB.
O3HaKOMIEHHE C TOHATHEM TapMOHHYECKMX KoJeGaHuil u
IpUMEpaMK rapMOHMYECKUX KOJIeOaHMH I ONHUCAHHS POLECCOR
B (u3uKe U ApYrux obnactsx 3HaHms. O3HAKOMIICHHE C IOHSTHEM
Pa3phIBHOH NepHOANYECKOl GyHKIHH, POPMYTHPOBAHHE CBOHCTB
TAHTCHCA M KOTaHI'€HCA, TIOCTPOEHHE HX IPaHKOB.

llpumenenne cBoiicTB  QyHkmmit s CPaBHEHHUs 3HAYCHHIt
TPHIOHOMETPHYECKHX (QYHKIHH, PElIeHHs TPHrOHOMETPHYECKHX
YPaBHEHUH, ITocTpoenne rpaukoB o0OpaTHBIX
TPUTOHOMETPHYCCKHX (DYHKIMI M OIpenenenue mo rpadukam ux
CBOHCTB. Bemoenue npeobpasosanus rpadgukon

HAYAJIA MATEMATHYECKOI'O AHAJIU3A

MMocaexoBarenbHoOCTH

O3HakoMJIEHHE C MOHATHEM YHCIOBOM MOCJIEA0BATENbHOCTH,
crioco0aMu ee 3a/JaHus, BEIYUCICHUAMH €€ YIEHOB.
O3HaKoMIEHHE C IOHATHEM NIPeiesa HOCIeN0BATEIbHOCTH.
O3HaKOMJIEHHE C BBIUHCIIEHHEM CYMMBI GECKOHEYHOT0 YHCIOBOIO
psilia Ha TIpUMEpEe BBIYHCIIEHHS CYMMEI OECKOHEYHO yOBbIBaIoIIei
TCOMETPHYECKOH Iporpeccuu. PemleHue 3amay Ha NpHMeHeHwHe
(opmynel cymmbl GeckoHeuHO YOBIBarouIeit TeOMETPUYECKO

[IPOTPECCHH.
IIpouzBoaHan u ee OsHakoMIleHHE C TIOHATHEM MPOH3BOJHOIL. Usydgenue wu
NpHMeHeHHe opMynupoBaHHe ee  MeXaHHYECKOTO H  Te€OMETPHYECKOro

CMBICHIA, H3YYECHHE anropuTMa BEIUHCICHHSA IIPOU3BOIHON Ha

[IPUMEpPE  BBIYHCICHHS MTHOBEHHOH CKOPOCTH H  YIJIOBOTO
kooddunuenta  KkacaTelbHOIL. CoctaBnenue  ypaBHeHus
KacareabHOMH B oOmrem BHIIE. VYcBoenue IIPaBHII

nubbepeHIMpPoBatus, TabIUIbl IPOM3BOAHBIX 3NEMEHTAPHEIX
byHKUMH, npuMeHeHHe i aubdepeHIEpPOBAHHS GbyHKIHii,
COCTaBJIEHUS YpaBHEHHs KacaTelbHOH. V3ydyeHue teopeM o cBs3m
CBOMCTB QYHKIHH H IPOU3BOIHOM, (OPMYTHPOBKA HX.
IIpoBesenue ¢ NOMOMIBIO MPOU3BOAHON HMCCIIENOBAHUS (DYHKLMH,
3aJlaHHOH opmyII0ii.

YCTAHOBJICHHE CBSI3H CBOWCTB ()YHKUMHM M NPOM3BOIHON 10 HX
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Famepmamle
o0yJeHnns

XapaKTepHCTHKA 0CHOBHbIX BUIOB 1eSTeILHOCTH CTY/ICHTOB
(Ha ypoBHe yueGHbIX neficTBHiI)

rpapukam. IIpuMeHeHHe MPOM3BOIHON suin pelIeHus 3amay Ha
HaxoXICHHE HauOONbIIETO, HAUMEHBIIETO 3HAYCHHS U Ha
HaXO0XkIEHHE DKCTPEMYMa.

IlepBoodpasnas u
HHTerpaJ

O3HakoMiieHue ¢ moHATHEM HHTeTpajia i neppoobpasHoii.
Usyuenue npasuna BeIYHCICHUS IepBOOOPa3HOMH U TEOPEeMBI
Herorona-JleiiGauna. Pemenne 3anay na cesss epBOOOpa3HOH 1
€€ TPOM3BOAHOH, BEIYMCIEHME MEpPBOOOPA3HOM I JIAHHOI
Gynxuuu. Pemenme 3amay ma [IPUMEHEHHE WHTerpana s
BBIMUCIICHHS (U3MYECKUX BEJMYMH ¥ IUIOIAEH.

YPABHEHUS U HEPABEHCTBA

YpaBHeHus u
CHCTEMB!
YpPaBHeHUii
HepaBencrsa n
CHCTEMBI
HEPaBEHCTB € ABYMSI
nepeMeHHbIMH

OsHakoMJIeHHE ¢ [pOCTEHIIMMH  CBEACHHSAMH O KOPHSIX
anredpadvecKuX  ypaBHEHHH,  IOHATHAMH  HCCIIeIOBAHHS
YPaBHEHHH M  CHCTeM  ypaBHeHHH. M3yuenue TEOPUH
PABHOCH/ILHOCTH YPAaBHEHMH H ee TpuMeHeHHs. [loBTopemue
SaFCH  PeNICHHS  CTAaHJAPTHBIX  YpaBHCHHMH, IIPHEMOB
npeo0pasoBaHUs YpaBHEHHH Ul CBEIEHHS K CTaHIapTHOMY
YPaBHCHHIO.  PelicHHe  pAlMOHANBHBIX,  HPPAIHOHAILHEIX,
TIOKa3aTeIbHbIX U TPHTOHOMETPUYECKUX YPABHEHHUH H CHCTEM.
Hcnons3opanue cBoicTB M rpadmkoB (Qymkmmit s peleHus
ypaBHeHHI. [I0BTOpeHHEe 0CHOBHBIX MPHEMOB PELIEHUS CHCTEM.
Pewienne ypaBHeHui ¢ npuMeHeHHEM Beex IPUEMOB (pa3IoKeHHs
Ha MHOXXHTCIH, BBEJCHHS HOBBIX HEH3BECTHBIX, MOICTAHOBKH,
rpaguyeckoro merona). Pemenuwe cucTem ypaBHEeHHI ¢
[IPUMEHCHUCM DPa3IMYHBIX Croco060B. O3HAKOMIIEHHE ¢ OOIMMU
BOIIpOCAaMH PEIICHHUsT HEPABEHCTB W HCIIONB30BAaHHE CBONCTB W
rpadukoB QYHKIMHA TpH  pemeHH: HEpaBeHCTB. Pemenune
HCPaBCHCTB M CHCTEM HEPABEHCTB C IIPHMEHEHHEM pa3IHYHBIX
crnocobos. [IpuveHeHne MaTeMaTHIECKHX METONOB IS pelieHus
COICPXATCJBHBIX 3aJa4 W3 pasTUYHBIX obiacTel Hayku u
IPaKTHKH. MHTepHIpeTHPOBAHHE PE3y/IbTATOB ¢ YYETOM PEATBHEIX
OrpaHHYeHHH

JJIEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEI U

CTATUCTHUKH

OcHoOBHBIE MOHATHS
KOMOHMHATOPUKH

Vi3yuenue npaBuia KOMOHHATOPHKE B IPUMEHEHHE [IPH pPeLIeHUH
KOMOWHATOPHBIX  3ajad. Pemrenwe KOMOMHATOPHEIX  3amay
METOJIOM Tepebopa U 10 NpaBuly YMHOKeHHs. O3HAKOMJICHHE C
NOHATHAMH ~ KOMOMHATODHMKH: pPasMELICHHAMH, COYETAHHSMH,
NEePECTAHOBKAMH U (OPMYJIAMH VIS MX BBIYMCIICHHA.

OObsicienne W npuMeHeHde  (GOPMYN IS BHIYHCICHUS
Pa3MELICHHH, IEPECTAHOBOK U COYETAHUI IIPU PEINeHHUH 3a/1a4.
Osnaxomuenue ¢ Guaomom HeloToHa 1 TpeyroJibHUKoM [Tackains.
Pemienne npakTuyeckux 3amay ¢ HCHOJIB3OBAHHEM MOHATHH M
IIPaBUJI KOMOMHATOPHKH

DJIeMeHTBI TEOPHH
BEPOSITHOCTEN

M3yuenne KIacCHYECKOro ompeeeHus BEPOATHOCTH, CBOHCTB
BEPOATHOCTH, TEOPEMBI O CyMMe BEpOsATHOCTeH. PaccmorpeHume
[IPUMEPOB  BBIYHMCIICHUS BEpPOATHOCTEH. Pemenwe 3amay  Ha
BBIYMCIICHHE BEPOATHOCTEH COOBITHIA
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Coaepxanue

Xapam*epncrnxa OCHOBHBIX BHIOB AeSITEILHOCTH CTYAEHTOB

00yueHnus (Ha ypoBHE yuefHBIX aeHcTBMIT)
IIpencragienne O3HaKoMNeHHe ¢ NpeaCTABICHHEM YHCIOBLIX JaHHBIX H HX
AAHHBIX (TabaMupl, | XapakTepHCTHKAaMU. Pemrenue NPaKTHIECKHUX 3a/1a4 Ha 06paboTky
AMArpamMmal, HHCIIOBBIX AHHBIX, BBIYMCIIEHHE MX XapaKTePHUCTHK
rpagukH)

I'EOMETPUA
IIpsmbie u DopMynMpOBKA M NPHUBENCHHE JIOKA3ATENHOTE IIPH3HAKOB
IIOCKOCTH

B IpoCTpaHCcTBE

B3aHMHOTO PacIonoXeHus IIPSAMBIX " IIJIOCKOCTEH.
PacniosnaBanne mHa weprexxax m Momesx Pa3MYHEIX CIIy4aen
B3aHMHOTO PacIonoxKeHHs IOPSIMBIX U IIJIOCKOCTEH,
dpTyMEHTHDOBAHME  CBOMX  CyKACHMH.  DopMynupoBaHue
OTMpENeSICHHH, TNPH3HAKOB M  CBOHCTB  MApANIENBHBIX W
HEPHCHAUKYIIAPHBIX TUIOCKOCTEH, IByTPAHHBIX M JIMHEHHBIX

YroB. Bbinonnenue moctpoenus yrios MEXIy IpPAMBIMH,
IpAMOH M IUIOCKOCTBIO, MEKIY IUIOCKOCTAMH 10 OIMCaHUIO, U
pacllosHaBaHHe WX Ha Mmozenax. IlpuMeHeHwe NpH3HAKOB M
CBOMCTB pacIONOKEHHs TNPSIMBIX H IUIOCKOCTEN IIPH pelleHUH
3aja4. MsoOpaeHme Ha pucyHKax u KOHCTPYUPOBaHHE Ha
MOACJIAX MEPNEeHANKYIAPOB ¥ HAKIOHHBIX K IIOCKOCTH, MPAMbIX,
apaJlIeIbHBIX MJIOCKOCTEH, YITIOB MEXIY MPIMOH U IJIOCKOCTBIO
H 00OCHOBaHME NOCTPOEHHs. PelleHHe 3a1ay Ha BLIYMCICHME
TCOMETPHYICCKNX BEIMYMH. ONUCHIBAHUE PACCTOAHHUS OT TOUKH 0
[IOCKOCTH, OT MpAMOH MO IJIOCKOCTH, MEXIY IUIOCKOCTSIMH,
MEXY CKPCLIHBAIOMNMHCS NPAMBIMH, MEXAY MPOM3BOJIBHBIMH
(urypamn B mpocrtpaHcTse. DOpMyTUPOBAHKME M JIOKA3LIBAHHE
OCHOBHBIX TCODEM O pAaCCTOSHHIX (TEOPEM CyILIECTBOBAHHS,
cBoiicTBa). M300pakenne Ha yepTexax W MOIENSX PacCTOAHHS H
00DOCHOBaHHE CBOMX CyxAeHmH. OIpefe/eHHe M BHIYHCIICHHE
paccTosHui B mpoctpaHcTBe. [Ipumenenne dopmyn u Teopem
IUIAHUMETPHH ISl pelleHHs 3afad. O3HaKOMJIEHHE ¢ IOHSTHEM
[apa/UICIBHOr0  TMPOEKTHPOBAHMS M €ro  CBONHCTBAMH.
QopMynupoBaHHE TeOpeMbl 0  ILIOWIAIH OPTOTOHAIBHOIM
NPOCKUHH  MHOTOYrodbHHKa.  llpuMeHeHHMe  Teopuum s
000CHOBAaHHUSI TIOCTPOGHHHl M BEIYHCICHHIH. AprymeHTuposanue
CBOMX CYHKJEHHH O B3AHMHOM PACIOIOKEHHH MPOCTPAHCTBEHHbIX

(uryp

Muororpanuukn

Onucanue 15§ XapaKTepUCTHKA Pa3IHYHEBIX BHJIOB
MHOT'OrPaHHUKOB, IEPEYHCIICHHE HX 3JIEMEHTOB U CBOMCTB.
M300paxenre MHOIOIpaHHMKOB M BBINOJHEHHE IOCTPOEHHS Ha
H300paXEHUAX M MOJENSX MHOTOTDAHHMKOB. BhIumcienue
TUHEHHBIX ~ OJIEMEHTOB M  YIJIOB B  NPOCTPAHCTBEHHBIX
KOH(QHIypauusX, apryMEeHTHPOBAHHE CBOMX CY K ICHH,
XapakTepucTHKa M M300paKeHHE  CeveHwus, pasBepTKH
MHOTOI'DaHHHMKOB, BEIYMCIIEHHE ILUTOMAEH MOBEPXHOCTEH.
IToctpoenne npocreitmmx cevenuit ky6a, MpH3MBL ITHPaMHIBL.
[Ipumenenue  daktoB wu  cBemenmit  m3 ITAaHUMETPHH,
OsHakoMIleHHE ¢ BHIAaMH CHMMETPHH B IPOCTPAHCTRE,
(GopmynupoBaHKe ompeneNeHHH W CBOHCTB. XapakTepHcTHKa
CHMMETPHH TeJl BpAllleHWS H MHOIOIPaHHHKOB. [IpuMeHeHue
CBOMCTB CHMMETPHH IIPH pEIIEHWH 3amad. MCrolb3oBaHHe
NPUOOPETEHHEIX 3HAHMM NS MCCICIOBAHHS M MOJIEIMPOBAHHUS
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Tonepmaﬂue
o0y4denus

XapaKkTepHCTHKA 0CHOBHBIX BH/I0B XEATEJIbHOCTH CTY/JICHTOB
(Ha ypoBHE yueOHBIX OeHCTBHIA)

HECIOXHBIX 3amau. M306paxenne ocHOBHEIX MHOTOTPAHHHKOB H
BBIMOJIHEHHE PUCYHKOB II0 YCIOBHSM 3a1a4

Tena u noBepxnoctn
BpaIeHus

OsnakoMmiIeHHE ¢ BHEaMH Ten BpalleHus, (POPMYIHPOBAHHE WX
OIIpEACIIEHHI H CBOMCTB. QopmynupoBaHue TEOpPeM O CEYEeHHH
[lapa IUIOCKOCTBIO M IIIOCKOCTH, KacaTeJbHOH K cepe.
XapakTepHcTHKa H H300paXkeHne Ten BpalleHus, ux Pa3BepTKH,
ceuenus. Pemenne 3amau Ha moctpoenue CCUYEHHH, BBIYHCIIEHHE
JUIVH, paccTosHHUIM, YIJIOB, njomanei. ITpoBenenne
AOKA3aTENbHBIX pacCyXICHHH NPy pemeHuy 3amay. [Ipumeneuue
CBOHCTB CHMMETPHH DM pelIeHHH 3a1ad Ha Teja BpallleHus,
KoMOuHaimo Ten. M3o0pakeHHe OCHOBHBIX KPYIJIBIX TE€T U
BBIMOJIHEHHE PHCYHKA 10 YCIIOBHIO 3a/1a4H

Hsmepenusn B
reoMeTpuH

OsHakoMIIEHHE ¢ MOHATHIMH IJIOIIAMH | o0BeMa, akcuoMaMu

M CBOMCTBaMH. Pemlenwe 3amau Ha BeIYHCTCHHE mIoImanei
IUIOCKUX (HUIyp ¢ NMPEMEHEHHEM COOTBETCTBYIONIMX hopMyn u
(axToB M3 nmAHMMeTpHH. W3yyenne Teopem o BbruMcieHMH
00BEMOB [POCTPAHCTBEHHBIX TeJI, pellleHHe 3373y Ha [IPHMEHEHHE
GopMyn  BbUHCIEHHS 06BEMOB. Usyuenne dopmyn s
BBIYHMCIICHHS TIIOWIAACH NOBEPXHOCTEH MHOTOTPAHHHKOB M Tell
BpamleHus. O3HAKOMIICHHE C METONOM BBIUHCIICHHS IIoIa i
NOBEPXHOCTH cdeprl. Peenne 3amau Ha BBMUCIEHHE naomaneH
TIOBEPXHOCTH MTPOCTPAHCTBEHHEIX TEJ

Koopaunarer u
BEKTOPBI

OsnakoMieHHe ¢ MOHATHEM BeKkTopa. M3syuenwe nekaproBoii
CHCTEMBI KOOPIMHAT B IPOCTPAHCTRE, IIOCTPOEHHE TI0 3aIaHHbIM
KOOpZMHATaM TOYEK H IJIOCKOCTEH, HAXOXKIEHHE KOOPIHHAT
Touek. Haxoxnenue ypasHenuit okpysxxuOCTH, cepsl, MIOCKOCTH.
Beraucnenue paccrosamii MeXay ToukaMH. M3ydenwe cmoiicTr
BCKTOPHBIX  BCTMYMH, IIPABHI  Pas3OKEHHS BEKTOPOB B
TPEXMCPHOM  [POCTPAHCTBE, MPABHMJ HAXOXKIEHHS KOOPLHHAT
BEKTOpa B IPOCTPAHCTBE, NpPaBHI NEHCTBHH ¢ BeKTOpaMmu,
3aMIaHHBIMH KOOpAHHaTaMH. [lpumenenne Teopun npu pemreHmm
3allad Ha JICACTBHA C BeKTOpamH. M3yuenue ckamspHOro
TIPOM3BENICHHS BEKTOPOB, BEKTOPHOIO YpaBHEHHs MHPAMOH M
IWIOCKOCTH. lIpiMeHeHHe TeopuM npH pemedur 3amay  Ha
JEHCTBHS C BEKTOPAMH, KOOPIMHATHEIA METO]I, IIpUMEHEHHE
BCKTOPOB [UIA BEIYHC/ICHUS BEJIMYUH YTTIOB H PACCTOSHHIA.
O3HakoMJIEHHE € JOKa3aTelbCTBAMH TEOpeM CTEPEOMETPHH O
B3dHMHOM  pacIIOJIOKCHHHM  IpSIMBIX M IUIOCKOCTEH ¢
UCIIOJIb30BAHHEM BEKTOPOB
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3. VCJIOBHS  PEAJIM3ALMM  PABOYEA  IIPOIPAMME] YYEBHOI1
JUACLIUTLINHDI

3.1. MaTepuaabHo-TexHHYeCcKOe odecrnieyenne
3.1.1. OcBoenre nporpammer IIpH 04HOH (hopme 0OydeHus

Jns ocBoeHus nporpammsl yueGHoi AMCUMIUIMHBL «MaTemaTuka: amrebpa u Havana
MATEMaTHHECKOr0 aHalli3a; FeOMETPHS» B IPO(ECCHOHATBHOMN 00pa3oBaTeNbHOl opranu3amu,
PEATH3YIOMEH 00pasoBaTebHy0 IPOrpaMMy CpeaHEro NPO(hEeCCHOHANEHOIO 06pa3ZoBanus 1o
TPOTpamMMe  IOJrOTOBKH CHENMAICTOB CPENHEr0 3BeHa Ha Gaze OCHOBHOTO  0011ero
00pasoBaHKsA, HMEETCS B HaJHUie YueOHbIH KaGHHET, B KOTOPOM HMEETCS BO3MONKHOCTE
obecreynTs 00Y4aIOMHUMES CBOBOIHbII Aoctyn B MIHTEpHET BO BpeMst yueGHOrO 3aHSTHS U B
IEPHOA BHEYYEOHOM NeATeTHHOCTH.

ITomemenne kabunera YIOBICTBOPAET TpeboBanuaM CaHHUTAPHO-3MHAIEMHOIOIHYECKHX
Tipaeui 1 HopmatusoB (CanlluH 2.4.3.1186-03) u ocHameHo THMOBEIM obopymoBanuem,
YKa3aHHBIM B HACTOAIIMX TPeOOBAHMAX, B TOM UHCIE CIEIMATH3UPOBAHHOM YueOHOH Mebebio
H CpeACTBaMH 00y4eHHUs!, JOCTATOUHBIMH IS BBITOJIHEHHS TpeOOBaHHI K YPOBHIO MOATOTOBKH
o0ydarommuxcs.

O6opynoBanue yueGHOro KabuneTa:
1. Mozenu reomerprueckux ter.

2. Tabnuitel Mo Temam.

3. Tectsl o Temam,

4. YepTeiKHbIE HHCTPYMEHTBL

3.1.2. OcBoenue mpoOrpaMMbl NpH peaTH3aluu 00pa3oBaTeNbHBIX IPOIPaMM C MPHMEHEHHEM
HCKIIOMUTENBHO 3JIEKTPOHHOTO 00yYeH s, THCTAHIMOHHEIX 06Pa30BaTENbHBIX TeXHONOIHiL.

OcBoenue mnporpammel TpH peanusaium 00pasoBaTeBHEIX IPOTPAMM C MPHMEHEHHEM
HCIJHOTUTENILHO DJIEKTPOHHOrO 00Y4eHHMs, JHMCTAHIMOHHBIX 0GDa30BaTeBHBIX TEXHOJIOTHH,
MpEAnonaraeT  (yHKIHOHUPOBAHHUS 3MEKTPOHHON HH(OPMAIHOHHO-00Pa30BATEBHON CpebI,
BKIOYaromeH B ces  /eKTpoHHBlE  MH(pOPMAIHOHHEBIE PECYPCBL,  BIEKTPOHHBIE
o0pasoBaTebHbIE pecypesl, COBOKYIHOCTH HHOOPMAIIHOHHBIX TEXHOJIOTHH,
TCICKOMMYHHKAIMOHHBIX TEXHOJIOTHH, B TOM YHC/IE YaThl B MECCEHUKEDAX, COOTBETCTBYIOIIUX
TEXHOJIOTHYECKHX CPEACTB M o0ecreyuBaromell OCBOEHHE 06YYarOIMMUCs 00pa3oBaTenbHAIX
IPOrpaMM B MOJHOM 00BEME HE3aBHCHMO OT MeCTa HAXOKICHHS oOyuaromuxcs. OcBoeHue
MIPOTPAMMEL NIPEANOJIAraeT HATHYHE CICLMATLHON 3ICKTPOHHOH CHCTEMBI yueTa pe3yJIbTaToOB
0bpazoBatenbHOro nporecca, B TOM yucie B hopme 3JIEKTPOHHOTO XKypHAIa.

3.2. Undopmannonnoe ofecneuenne 00y4eHus

IIpuxas Munucrepcrsa o6pa3oBanus u Hayku P® or 23 asrycra 2017 r. N 816 "06
YTBEPHKACHUU TTopsinka NpUMEHEHHs OpraHU3aMsIMH, OCYIIECTBISIOMEMU 00pazoBaTenbHyIO
ACATENLHOCTD, IEKTPOHHOTO O0Y4YeHHs, MMCTAHIMOHHBIX 0OPA30BATENLHBIX TEXHOJIOTHI IpH
peanu3anuyi 00pa3oBaTebHEIX MporpamMm”.

[Tucemo MunucrepeTea oGpasosanus u Hayku PO ot 10 ampens 2014 r. N 06-381 «O
HAIIpaBICHUH METOJMYECKUX PEKOMEHIAIHIN.

OCHOBHbIE HCTOYHHKH

1. bammakos M.U. Maremaruxa: anmrebpa ¥ Hayala MaTeMaTHYECKOTO aHAIH3a,
reomerpus. / M., Bammakos — M.: Usnatensckuit rientp «Axagemusy, 2017,
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2. bammakos M.M. Marematuka: anredpa M Havala MaTeMaTHYecKOro aHau3a,
reomeTpus: 3agaunuk. / M.U. Bammakos — M.: Msnatensekuii LEHTp «AKaneMusy, 2017.

3. I'ycer B. A., I'puropser C. I'., Usonruna C. B, Marematuka mis npodeccnii u
CNEIHAIBHOCTEH COLMABHO-9KOHOMHYECKOTO NpoGUIIs: yY4eOHUK ISt CTYM. yUpexaeHuit Cpen.
npod. obpazoBanus. — M.: U3narensckmii UeHTp «Akanemusy», 2013.

4. Manasa A.A. Matematuxa: yueGuuk —M.: ®OPVYM, 2008.

5. «DnexTponHo-6H6GIMOTEYHAS cHCTeMa ZNANIUM.COM» [DeKTpoHHSIH pecypc]. —

Pexum nocryna: http://www.znanium.com/

6. SEC «JIAHb» [DnexTponnbIi pecypce].— Pexum JocTyna:

http://'www library.fa.ru/resource.asp?id=574

JlonoJHuTeIbHBIE HCTOYHHKH
DHUHMKIIONEIMYECKUH CI0BAph FOHOTO MaTeMaThka/ A.I1. Capun M: Tlenaroruxa - IIpecc1997

Hurepner-pecypeni
www.feior.edu.ru (®enepanbupiit mesTp HH(OPMAIHOHHO-06pa30BaATE LHbIX pecypcoB).
www.booksgid.com (Books Gid. Dnexrpornas OGubmuoreka).
www.globalteka.ru (Imo6anreka. I'no6ansuas Gu6mmoTeka Hay4YHBIX PECYPCOB).
www.window.edu.ru (Exunoe okuo AlocTyna K 00pa3oBaTeIbHEIM pecypeam).
WWW.st-books.ru (JIyumas yuebuas JIMTEpaTypa).
www.school.edu.ru (Poccuifckuit o6pasosareibHbiit noptall. JIoCTylTHOCTB, Ka4ecTRo,
3 hEeKTHBHOCTB).
www.ru/book (DnexTponnas 6ubnuoTeunas cucrema).
http://school-collection.edu.ru (Enunast komnekmms 11 (bpOBEIX 06Pa30BATENBHBIX PECYPCOB).
http:/fiz.1sept.ru (yueGHO-MeTOAMYECKas rasera)
https://www.webmath.ru
http://www.cleverstudents.ru
http://mathprofi.net
https://math]l.ru
[lnarpopma mucTanmOEHOr0 0GyUeHUS HOBOCHOHPCKOrO PEYHOTO KOJIIeIKa
CalfiT HOBOCHOMPCKOTO PeYHOTO KOJUIeIKa
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4. KOHTPOJIb 1 OIIEHKA PE3VJIbTATOB OCBOEHMS YYEBHOM

AUCIUITTTAHBI

PesyabTaTel
(ocBoenHbIe 06mMe
KOMIIETCHIHH 110

OcHoBHbBIE IOKa3aTe/IH OEHKH pesyJabTarTa

@®opMbI H MeTOIbI
KOHTPOJIA H

OLIEHKH
npodeccun/
CHEeUHATBLHOCTH)
OK 1. ITorumats - CTabHIIbHAS WITH MONOXKHUTENEHAS THHAMUKA HaGmonenue ua
CYIIHOCTE H PE3ynbTaTOB Y4eOHOH NeSITeNBHOCTH 10 ypokax
COLMANIBHYIO NpodecCHOHANBHOI porpamMme; IIPH BEITIOJTHEHHH

3HAYHMOCTBh CBOEH
Oynymeit npodeccum,
NPOSIBIATE K HEH
YCTOMYMBBIH HHTEpEC.

- IPOSIBJICHA JINYHAsA HHULUATHBA YYACTHS B
IPOHECCHOHAIBHO OPHEHTHPOBAHHBIX
MEPOIPHATHSIX, KOHKYpCaX;

- 00yyJaeTcs Ha POrpaMMax JONOIHHTEIBHOTO
NpoQeccHoHaTBEHOr0 06pa3OBaHuL;

- Y4aCTHE B BOJIOHTEPCKHX aKIUAX H
NPO(OPUEHTAITHOHHEIX MEPOTIPHSITHSIX,
CBA3AHHBIX ¢ Ipo(ecCHOHAIBHOMH
JIEATEIIBHOCTBIO,

Y4eOHBIX 3amaHuii

OK 2. - MOJIOXKUTENBHBIA OT3BIB paboTozareneii ¢ CaMoKOHTpOJIB,
OpraHu3oBBIBaTh IIPOU3BOJICTBEHHOH HPAKTHKH; TECTHPOBaHHE,
COOCTBEHHYIO - OTCYTCTBYFOT 3aMeYaHUs O HAPYIICHUH cobeceioBanwe,
JeATEeIbHOCTE, CPOKOB BBINIOJIHEHUS YUeOHEIX 327134, BHEAyJUTOpPHAs
BbIOHPATh THIIOBEIE = OTCYTCTBYIOT NPOITYCKH 3aHATHIT MO CaMOCTOATETbHAs
METO/IbI H CIIOCOOEI HEeYBA)KUTEJILHBIM IIPHYHHAM; JEATENEHOCTh

BBIIIOJTHEHHSI
1podeccHOHaNbHBIX
3a71a4, OLEHHBATh UX
s(dexTHBHOCTE H

- JienaeT o0yro paboTy KauyecTBEHHO U
CTPEMHUTCS [IOJIYYHUTh BBICOKYIO OLIEHKY

KauecTRBo.

OK 3. IlpuHuMaTh - YCIeIHas AesSTeNLHOCTh B TPYIINIE, B Habmonenue u
pelIeHNs B OOLUEKUTHH, B CTYIEHIECKOM AKTHBE B OLIEHKa Ha
CTaHJAPTHBIX U TeYeHue 1 cemectpa; ypOKax;
HECTaHIapTHBIX - YCnexu B 0CBOeHHH Y ]I «MaTeMaTukmy; TEeCTHpPOBaHHUE,

CHUTYallHAX U HECTH 3a
HHX OTBETCTBEHHOCTE.

NoKa3aHa roTOBHOCTH JIeHCTBOBATH BO
BHE3AITHO CJIOKMBIIHXCS YCIOBHSIX;

- IMEJI OTIBIT IPOBeNeH s 3 HeKTHBHEBIX
COBEMIAHWH;

OK 4. Ocymectsnars
ITIOUCK U
HCII0JIb30BaAHHE
uHGbopMarHy,
HEOOXOIMMOI 1171

3¢ dexTHBHOrO
BBIIOJTHEHHS
IpoecCHOHATBHBIX
3ajad,
NPOYECCHOHATHHOTO U
JIMYHOCTHOI' O
pa3BHTHSL.

- AKTHBHBIH KOMIIBIOTEPHBIH T10JIb30BATEIb;

- IonB30Barens bubnunoreunoro Ghona;

- TOJIb30BATEINb CIIPABOYHO-NPABOBEIX CHCTEM
«["apanT» 1 «KoHcynpTant +»;

- OIIBIT YYacTHs B Y4eOHO-HCCIIeI0BATENBCKOM
JeATEIIBHOCTH;

- nokasai B OI1 crnoco6HOCTE HAXOIHUTE H
yCBauBaTh NPO(YECCHOHATHHO HYKHYIO
HH()OPMALHIO;

- CII0COOEH NPABHIIBHO BBIPAXKATh CBOKM MBICITH
B IIHCEMEHHOM H YCTHOM BHJIE;

- YMEET Iepe/iaBath HHYOPMAIHIO IPYroMY |
BXOJIUTEL B KOHTAKT;

- [I0Ka3aJ1 yMEHHE aHAIN3UPOBATh,

AYIHTOpHAS U
BHEAyIHUTOpHAs
caMOCTOSTeNbHAs
pabota
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KJIELCCH(bHHHpOB&TB, COCTaBIIATH TEXHHUYECKYIO
JOKYMECHTAIHIO,

OK 5. Ucnonb3oBate
HH(POPMALHOHHO-
KOMMYHUKAI[HOHHEIE
TEXHOJIOTHH B
npodeccHoHANLHOIT
JESATEIILHOCTH.

- KypPCOBBIE ¥ KOHTPOJILHEIE pabOTHI
BBIIOJIHEHBI KAYECTBEHHO B JJIEKTPOHHOM
BAPUAHTE C HCIIOJIBE30BAHHEM Pa3HbIX
mporpamm;

- MOJIrOTOBJIEHA KAYECTBEHHAS
MYJIBTHME/IHIHAS [IPE3EHTAIMA M YCIIEIIHO
3alIUINEHa;

- BJIaZIeeT CIICHHAIBHBIM IPOTPAMMHBIM
obecrieueHueM 1o OCHOBHOI
podecCHOHANBHOI IporpamMme;

Habmonenue u
OLICHKA Ha
y4EeOHBIX 3aHATHSAX,
BO BpeMs
BBIIIOJTHEHHSI
ayITUTOPHOH H
BHEYaIMTOPHOM
CaMOCTOATeILHOM
paboTeI

OK 6. Pabotars B
KOJUIEKTHBE U B
KoManze, 3pheKTHBHO
oOmmarscs

C KOJUIEraMH,
PYKOBOJICTBOM,
NOTpeOUTENAMH.

- SIBJISETCsI YWIEHOM aKTHBA [PYIIIEL,
orpaboraBummex| roz;

- UM€ET OMBIT pa3paboTKH M 3aLIUThI
TPYIIIOBOTO IPOEKTA;

- YYaCTHHK TBOPYECKOTO KOJUIEKTHURA
(CTIOPTUBHOH KOMAH/IbI), HMEIOLIHE OTBIT
YCHCIIHOH peanu3aliu mpoeKTa;

- YYaCTHHK TPEHHHTOB (IICHXOJIOTHYECKHX, HA
CILIOYEHHE H T.11.);

- UMEET OIIBIT paboThI B Ipymmne (Iearoru
HCIOJIB30BAJIH TPYIIIOBBIE METO (bl PabOTHI);
- JUIA HHOTOPOJIHUX CTYAEHTOB
TIOJIOXKUTENBHBINA OIBIT IPOKHBAHHS B
OOLIEKUTHH (COOTIONIEHIE HOPM M IIPABHIT
IIPOXKUBAHMS);

Ha0moIeHHe 3a
[IPUMEHEHHEM
crocoboB
OeckoHDIHKTHOTO
oOmenus u
CaMOpEeryJIsAlUN B
nporecce
OpraHM3alHy yCTHOTO
ompoca,
CaMOCTOSTE/IBHOM
JIeSATEeNILHOCTH
BHEAYIHTOPHOM
CaMOCTOSTEIIBHOH
paboToii

OK 7. Bpatsb Ha cebs
OTBETCTBEHHOCT 34
paboTy 4JIeHOB
KOMaH/IbI
(MOAYMHEHHBIX),
pe3y/IbTaT BBIMOJIHEHHUS
3a/1aHHH.

- UMEET OMBIT HOpMUPOBAHUS KOMAHIBI H
paboTEI B Helf;

- BBIXO/IMJI C TUYHBIMH UHHIHATHBAMH,
palMoHaILHBIMU NPEATOKEHHIMH;

- HMEJT OTIBIT JIEJIETHPOBAHHS IIOJHOMOYHH U
KOHTPOJIS BBITIOJHEHHSA 3a0aHHI;

- BEIT NPeANPHHUMATENbCKYIO IEeATELHOCTD,
y4acTue B paboTe 00y4aromux CeMHHAPOB I10
NOJIEPIKKEe PAa3sBUTHS MPeIPHHHIMATEILCTBA;
- IUZAEPEI BEIOOPHBIX OPTaHOB H
0OIIECTBeHHBIX 00bEIMHEHHUIA;

- YUYaCTHHKH PErHOHAIBHOIO npoekTa « Touka
pocTay u Jip.

Habnronenne u
OlIEHKA Ha

yu4eOHBIX 3aHATHAX, B
xomae

BBITIOJIHEHHS
CaMOCTOSATEIbHON
JeATEIbHOCTH

OK 8.
CamocTosTensHO
OIIpeeNsITh 3aaaun
Ipo(ecCHOHANBEHOTO U
JTMYHOCTHOTO
PasBHTHA, 3aHUMATBCS
camo00pa3oBaHHEM,
OCO3HAHHO
[IaHUPOBATh
MOBBILIEHHE
KBaNIU(UKAIHH,

- MOHHTOPHHT (PUKCHPYET MpodeccHOHaNnbHOe
pasButue obyqarouierocs (npopeccuonanpHas
HaIpaBJIEHHOCTH MEpelia B
Mpo(ecCHOHANBHOE CTAHOBJIEHHE U CTPEMHTCH
K NpO(ecCHOHATEHOMY COBEPIIEHCTBOBAHHIO);
- OMpEeaeseT NEPCHEKTUBE] THYHOCTHOIO H
Npo(ECCHOHANBLHOIO POCTa;

- CAMOCTOATENILHO BeAET NOPTHOIIHO;

- B YCTAHOBJIEHHBIE CPOKH U B ITOJIHOM 0ObeMe
BBIITOJIHAKOT CaAMOCTOATENBHYIO PaboTy;

- IPOABJIAET HHUIIMATUBY B COOCTBEHHOM
obpasoBaHum;

Habnronenue u
OllEHKa Ha

y4eOHBIX 3aHATHSX, B
xoae

BBITIOJIHEHUS
CaMOCTOSTeNIbHOH
IesITeIbHOCTH
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- 00yyaercs 1o porpamMmmam
JAOIIOJTHATEIBHOTO 00pa30BaHMS,
- IPUBIICKAJICS K IIPOEKTHOM NEATETLHOCTH;

- Y4acTHe B MCPONPUATHIX, CHOCO6CTBYI'OI.III/IX

KapbepHOMY pOCTY

OK 9. - (hukcupyercs MHOropazoroe oGpamenme B Habmonenue u
OpuenTtHpOBaTHCS B Oubmnoreky U uMTANBHBIH 3271 3a OILIEHKa Ha
YCIIOBUSAX YaCTOi NEPUOTHYECKUMH MTPOHECCHOHATBHEIMH Y4eOHBIX 3aHATHIX,
CMEHBI TEXHOJIOIHiH U3JaHHUAMH; BO BpeMs
B IPOECCHOHANBHOH | - ynTaer NPO(ECCHOHANEHYIO JIHTEPATY DY, BBIIOTHEHHS
JIESITENBHOCTH. - OBJIaJie]l HABBIKAMH CaMOIIPE3eHTALIHH; ayTUTOPHOH U
- BBICTYIIANI ¢ PALMOHATH3ATOPCKUMH BHEAYAUTOPHON
[PEATOKEHUSIMH; CaMOCTOSTETBEHOM
paboTeI
OK 10. Bnagets - IEMOHCTPALMS HABBIKOB BIIAJICHHS Habmonenue u
IMCbMEHHOH H YCTHOH | IIMCEMEHHON U YCTHOM Peubio Ha PYCCKOM H OLIEHKa Ha
KOMMYHHKaIHEH Ha HHOCTPAHHOM (QHITIHHCKOM) SI3BIKE. MPAKTHYECKUX
rOCY1apCTBEHHOM H 3aHATHSIX [IPH
(MM) HHOCTPaHHOM BBEITTOJTHEHHUH
(QHITHICKOM) A3BIKE. CaMOCTOSATENBHOM
paboThl
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