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PACCMOTPEHO COITTACOBAHO

Ha 3aceIaHNy MUKIOBOH KOMMCCHM 3amsenytowuit YMO
€CTeCTBEHHO-MATeMaTH4ecKoro npoduis 1 I'BIIOY PK «Cumbeponoasckui
du3uyeckoii kyasrypel [BIIOY PK KoJute K cepsl 00CTyKHBAHHA 1
«CuMpeponorbCKuil KOLICIK au3aiiHa» -

ceprl 00CyKHBAHHA H AH3aHHA» "-‘/"fﬁ'_ ~ M.B.KnumoBa
Tporoxon Ne /ot «c» mons 2020 . « 02 » wions 2020 T
Ipeacenarens /'.35( “M.I1.Ky3smumoBa

PaGouas nporpamma y4yeOHOM IUCUMILIAHBI «Maremaruka» paspaboraHa
HAa OCHOBE ITpumepHoi nporpamMmel  001eobpa3oBaTellbHON  y4eOHOl
AMCIMIIMHBL  «MaremaTHka» A NpoecCHOHANIBHBIX — 00pa3oBaTe/lbHBIX
opranusaumii. Pexomennosano @enepaibHbIM rOCYAapCTBCHHBIM aBTOHOMHBIM
yupexaenveM «®enepaibHbli  MHCTUTYT Pa3sBHTHA obpazoBanus» (PIAY
«®UPO»)B Ka4ecTBe [PHMEPHOW MpOrpaMmbl Ul pean3aluu OCHOBHO#H
npodeccHonanbHoi obpasosarenbroii nporpammel CIIO Ha fa3ze OCHOBHOIO
obero 06pa3oBanus ¢ NOTy4eHHEM CpeaHero oduero oopa3oBaHHs [Tpotokon Ne
3 ot 21 urons 2015 r. PeructpaunonHsiii Homep peuersuu 377 ot 23 uions 2015 1.
®TAY «DUPO» 29.01.07 Moprroii. C yrounennsmu 2017 r (PTAY «DHPO»

nporokon Ne3 ot 25 mas 2017).

Oprauusauns-paspaborunk: [ocyrapcTseHHoe OIOIKeTHO® npodeccHOHaNbHOE
obpazoBarensHoe yupesxaenue PecryGmuku Kpbim «CuMdepornonbCKui KoUK

chepsl 0OCTYKMBaAHUSA U IH3AHHA)

Pa3paboruuk:

Kyprymeposa DMuHe AGH/IbBaNOBHA— MPENOAABATE b MATEMATHKH.
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IHosicHuTEeNLHAA 3ANIUCKA

[IporpamMma oOmieo0pa3oBaTenbHON yueOHOW AUcCHHMIUINHA «MaTemaTHKa:
anrebpa ¥ Hadala MaTeMAaTHYECKOTO aHaiuu3a; TeoMeTpus» (mamee —
«Marematukay) npeaHa3HaueHa sl U3yYCeHUS] MATEMAaTHKU B PO ECCHOHATBHBIX
oOpazoBarenpHblx opranmzanusax CIIO, peanusyrommx — o0pa3oBaTeNbHYIO
porpaMmy CpeaHero ooOmero oOpa3oBaHHUS B IpeAeliax OCBOCHHS OCHOBHOM
npodeccruonansHoit  oOpazoBaTenpHOM Tporpammbel CIIO Ha 06aze OCHOBHOTO
obOmero oOpa3oBaHusi TIpU  TOATOTOBKE KBATM(UIMPOBAHHBIX  PabOUHX,
CITy’KalluX.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpennero ob1Iero
oOpa3oBaHUs, TPEABABISIEMBIX K CTPYKTYpe, COACPKAaHUIO U pPe3yJIbTaTam
OCBOCHMSI y4eOHOW  muCHUIUIMHBI  «MaremaTtnka», B  COOTBETCTBUHU C
PexoMeHmanusiMu 10 OpraHu3aliy MOJIyYeHHs] cpeaHero oliiero oopa3oBaHus B
mpeaenax OCBOCHHUSI 00pa30BaTEIbHBIX MPOTPAMM CPEIHEro MPOo(ecCHOHATBEHOTO
oOpa3zoBaHuss Ha 0a3e OCHOBHOTO OOIIEro o0pa3oBaHMs C Y4ETOM TpeOOBaHUIA
benepalbHBIX TOCYJaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U MOJTy4aeMOi
npodeccun WM CHEIUATBHOCTU CPEAHEr0 MNpodecCHOHANIBHOTO 00pa30BaHUs
(mucemo JlemapTaMeHTa TOCYJApCTBEHHOW TIOJUTHKH B c(epe TOATOTOBKH
pabdounx kaapos u JJI1O Munoopuayku Poccun ot 17.03.2015 Ne 06-259).
Conepxkanne TmporpamMmbl  «MareMaTuka)  HampaBJICHO Ha  JTOCTH)KCHHE
CJICTYIOTITUX
eJsen:
 obOecrieueHrue chPOPMUPOBAHHOCTU TPEJCTABICHUN O COIUATBHBIX, KYJIbTYPHBIX
U UCTOPUYECKUX (haKTOpaX CTAHOBIICHUS MAaTEMAaTUKHU;

» obecrnieueHue CHOPMHUPOBAHHOCTH JIOTHUYECKOTO, aJTOPUTMHYECKOTO M
MaTEMaTHYECKOTO MBIIIICHHUS;

* obecrieueHre cHhOPMUPOBAHHOCTH YMECHHUM MTPUMEHSTh TIOJyUYCHHBIC 3HAHUS TIPH
pEIICHUH Pa3IMYHbIX 3a/1a9;

» obOccreueHrne C(HOPMHUPOBAHHOCTH IPEACTABICHHM O MaTEMaTHKE KaK YacTH
OOIIEYeIOBEYECKON KYJIbTYPhl, YHUBEPCAIHHOM SI3BIKE HAYKH, IMO3BOJISIOIIEM
OTHMCHIBATH U U3y4YaTh PEATbHBIC TIPOLIECCHI U SIBJICHUS.

CopepxaHue TMporpaMMbl HampaBlI€HO Ha OCBOEHHE OOydYaroIMMUCS
3HAHWM, yMEHUI U HABBIKOB Ha MPOQPMIBHOM ypoBHE B 00beMe 320 yacos.

Pabouass mporpamMmmMa uMeeT  SIBHO  BBIP@KEHHYIO  MPOQPHIbHYIO
COCTABJISIFOIIYI0, BKJIIOYAET B CEOsl 31€MEHThI MPO(ecCHOHaIbHO HAIMPaBIECHHOTO
coJiep>KaHus, HEOOXOIMMBIE /JI1 YCBOEHUS MpodeccuoHanbHOil 00pa3oBaTeIbHOM
nporpaMmbl, POPMUPOBAHUS Yy 00yUAOITUXCS TPOGECCUOHATIBHBIX KOMITETEHITUH.



B mporpamMmy BKIIFOUEHO copepiKaHue, HAlpaBiIeHHOE Ha (OPMUPOBAHUE Y
oOydJaroImmxcss KOMIICTCHIIMH, HEOOXOJMMBIX JIII KadeCTBEHHOTO OCBOCHHS
[IIIKPC nHa 06a3e OCHOBHOTO 0O0OIIEero oOpa3oBaHHS C IOJYYCHHEM CPEIHETO
oO1ero oOpazoBaHus;

JIJist IpOBepKH 3HAHWUN OOYYAIOIIUXCS UCIIOIB3YETCSl TEKYITUH KOHTPOJb H

IIPOMEKYTOYHAs aTTECTALM.
[TpomexyTouHas aTTecTalys OCyIECTBIAETCS B (hopMe 3K3aMeHa.



1. TACHOPT PABOYEl TPOTPAMMBLI  VUYEBHOW
JTACHUILUIMHBI OVY/]1.03 MATEMATHUKA

1.1. O6sn1acTb npuMeHeHus1 padoyeil MPOrpaMmbl

PabGouast mporpamma y4eOHOM JUCHUIUIMHBI «Marematukay SBISETCS
YacThbl0 OCHOBHOM MpoQecCHOHANbHON 00pa3oBaTeNbHOM MpOrpaMmbl B
cootBercTBUM ¢ PI'OC 1o mpodeccusm CITIO 29.01.07 [MopTHOHU

1.2. MecTo y4eOHOI TUCHUIIMHBI B CTPYKTYpe OCHOBHOM npodeccHOHATbHOM
00pa3oBaTeIbHOI MPOrPaMMBbI:

VYyebHas qUCHUIUIMHA BXOAUT B OOIICOOpa30BaTEIbHBIN IUKI, OTHOCUTCS K
porIIbHBIM 00111€00pa30BaTEIbHBIM JUCIIUTLIMHAM.

1.3. eau u 3aAa4M JUCUMIIMHBI - TPe0OBaHMA K pe3yJibTaTaM OCBOEHHA

Y4eOHOM JUCHMIIHHBI

OcBoeHue conaepkaHus ydeOHOM aucHumuinHbel «Matematuka» oOecreunBaeT
JOCTH/KEHHE 00y4aroIUMHUCs CJIETYFOLIUX pE3yIbTaTOB:
* JINYHOCTHBIX
- c)OpMUPOBAHHOCTH NMPEACTABICHUI O MAaTEMAaTUKE, KaK YHUBEPCAJIbHOM SI3BIKE
HAyKH, CPEJCTBE MOJEIUPOBAHMS SBJICHHM W MPOLECCOB, UIAEAX MU METOJax
MaTE€MaTUKHU;
- NOHMMaHWE 3HAYUMOCTHM MAaTeMaTHKU JJIi HAYyYHO-TEXHUYECKOTO IMporpecca,
c(OpMUPOBAHHOCTh OTHOLIEHHUSI K MaTeMaTHKE KaK K 4acTU OOLIeueIOBEYECKO
KyJbTYpPBl 4Y€pe3 3HAKOMCTBO C MCTOpPUEH pa3BUTUS MATEMAaTUKH, HBOJIFOLUEN
MaTeMaTHYECKUX HJICH;
- pa3BUTUE JIOTUYECKOTO MBILIUIEHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHU,
AITOPUTMHYECKON KYJIBTYPbl, KPHTHYHOCTH MBIILIEHUS HA YPOBHE, HEOOXOAMMOM
JU1s1 Oyayien mpodecCuoHaaIbHON IeATeIbHOCTH, JJISl TPOJIOKEHUsST 00pa3oBaHus
U caMO00Opa30BaHMUS;
- OBJIQJICHUE MATEMAaTUYECKHUMHU 3HAHUSIMU W YMEHHUSIMHU, HEOOXOAUMBIMHU B
NOBCEHEBHON JKM3HU, Ui OCBOCHMS CMEXHBIX €CTECTBEHHO-HAYYHBIX
JUCHMIUIMH ¥ JUCHUIUIMH  MpOo(ecCHOHANIBHOTO I[MKIA, JJIi MOJyYeHUs
oOpa3oBaHMsi B 00JacTsX, HE TpPeOYyOIUX YriyOJeHHOW MaTeMaTHueCKOn
MOATOTOBKU;
- TOTOBHOCTh U CHOCOOHOCTHh K 00pa3oBaHHIO, B TOM YHCJIE CaMOOOPa30BaHUIO,
Ha TMPOTSKEHUU BCEH JKU3HU; CO3HATEIbHOE OTHOIIEHHE K HENPEpPbIBHOMY
00pa3oBaHUIO KaK YCJIOBHIO YCHEHIHOM MpodecCUOHATbHOW U OOIIEeCTBEHHOM
NEeSATEIbHOCTH;
- TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITEIbHOM TBOPUYECKOH U OTBETCTBEHHOM



NEeSATEIbHOCTH;

- TOTOBHOCTh K KOJUJIEKTUBHON paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
oOpa3oBaTenpHOM,  OOLIECTBEHHO  IOJIE3HOM,  y4eOHO-HMCCIIEeN0BaTENbCKOM,
IIPOEKTHOW M JPYIMX BUJAX ACSITEIBHOCTH;

- OTHOILIEHHE K MPO(PECCHOHATBHON NEATEIbHOCTH KaK BO3MOYKHOCTH Y4acTHs B
pPELICHUH JIMYHBIX, OOIIECTBEHHBIX, TI'OCYJAapPCTBEHHBIX, OOIIEHALMOHAIBHBIX
po0em;

* MeTanpeAMeTHBbIX:

- YMEHHE CaMOCTOSITEIIBbHO ONPENEIISITh LUEIH ACSITEIBHOCTH U COCTABIATD ILIAHBI
NEeATEIbHOCTH; CaMOCTOSTEJIEHO OCYIIECTBIISTD, KOHTPOJIMPOBATh "
KOPPEKTUPOBATh JEATEIBHOCTD; HCIIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI IS
JOCTMKEHHUsI TIOCTaBJICHHBIX IEIEM W pealu3aly IUIAHOB JAEATEIbHOCTH;
BBIOMPATH yCHEIIHbIE CTpaTeruu B Pa3IMYHBIX CUTYaLHSIX;
- YMEHUE NPOAYKTUBHO OOIIATHCS W B3aMMOJICHCTBOBATH B IIPOLIECCE COBMECTHOM
NEATEIbHOCTH, YYWUTHIBATh TMO3HUIMH JPYTUX YYaCTHUKOB JIEATEIbHOCTH,
3¢ (deKTUBHO pa3peniaTb KOH(PIUKTHI;

- BJIaJICHHE HaBbIKAMHU [T03HABATEIbHOM, Y4E€OHO-UCCIEA0BATEIBCKON U MPOEKTHON
JeSITEIbBHOCTH, HAaBBIKAMU pa3pelieHus NpoOJieM; CIIOCOOHOCTh U TOTOBHOCTb K
CaMOCTOATEILHOMY IMOMCKY METOA0B PEUICHUSI TPAKTUYECKUX 3a1a4, IPUMEHEHHIO
pPa3ITUYHBIX METOJIOB IO3HAHUS;

- TOTOBHOCTh U CHOCOOHOCTH K CaMOCTOSITeNIbHOM  MH(OPMALMOHHO-
MO3HABATEJIbHOM JIEATEITbHOCTH, BKIIIOUAsl YMEHUE OPUEHTHUPOBATHCS B PA3JIMYHBIX
UCTOYHUKAX MH(OpPMAlMM, KPUTHUYECKH OLCHHBaTh M HHTEPIPETUPOBATH
uH(pOpMaLHIO, NOJIy4aeMYIO u3 pa3INYHBIX UCTOYHUKOB;
- BJIAJICHUE SI3BIKOBBIMHU CPEACTBAMHU: YMEHHE SICHO, JJOTUYHO W TOYHO M3Jararhb
CBOIO TOYKY 3pEHHs, MCIOJb30BaTh AaJCKBATHBIE SI3bIKOBBIE  CPENCTBA;
- BJIaJICHUE HaBbIKAMH [MO3HABATEIBHON pe(IeKCHUN KaK OCO3HAHUS COBEPILIAEMbIX
JICWCTBUM U MBICIUTENBHBIX IMPOLECCOB, UX PE3YJNbTATOB U OCHOBAHWM, TPAHULL
CBOET0 3HAaHWSA W HE3HAHWSA, HOBBIX MO3HABATEIbHBIX 3a7a4 W CPEICTB I UX
JOCTHKEHHS,

- LEJICYCTPEMJICHHOCTh B MOMCKAaX M MPHUHIATHH PEIIEHUH, COOOpa3UTEIbHOCTh U
UHTYULUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJCTABICHUN; CIIOCOOHOCTH
BOCIIPUHUMATh KpacoTy " rapMOHUIO MUpa;
* IpeAMEeTHBIX

- c(hOpPMHPOBAHHOCTh TMPEACTaBICHUI O MaTeMaTUKe KaK 4YacTH MHPOBOM
KyJIbTYphl M MECTE€ MaTeMaTHUKh B COBPEMEHHOM IMBMIIM3AlMU, CIIOCO0AX
ONMCAHMS  SBJICHMM  peajbHOr0  MHpa HAa  MAaTreMAaTHYEeCKOM  S3BIKE;
- c(hopMHpPOBAaHHOCTH TPEJACTABICHUA O MAaTeMaTUYECKUX MOHATHIX Kak
BAKHEUIIMX MATEMATHYECKUX MOJEIAX, MO3BOJIIOMIMX OMNHUCHIBATH U H3y4aTh



pa3Hble IPOLECCHl W SBICHHs; NOHUMAHHE BO3MOXHOCTH aKCHOMAaTH4YECKOIO
IIOCTPOEHUS MaTEMATUYECKUX TEOPUH;

- BJIAJICHHE METOJAMM JIOKA3aTEIbCTB M QJITOPUTMOB PELICHUS, YMEHHE HX
IIPUMEHATH, IIPOBOJAUTH JOKA3aTENIBHBIE PACCYXKICHUS B XOJE PEUICHUS 3a]ad;
- BJAQJCHUE CTAHAAPTHBIMM  NPUEMAaMM  PEIICHUS  PAUUMOHAJIBHBIX U
UPpaLMOHAIBHBIX, TOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUMN
Y HEPABEHCTB, UX CHUCTEM; MCIOJIb30BAHUE I'OTOBBIX KOMIBIOTEPHBIX IIPOrPaMM, B
TOM YHUCJE JUIsl TOMCKA MYTH PELICHHs] M WUIKOCTPAlWU PEUICHUs YPAaBHEHUN U
HEPAaBEHCTB;

- c()OPMUPOBAHHOCTD MPEACTABICHUI 00 OCHOBHBIX MOHATHUSAX MAaTeMAaTUYECKOTO
aHaau3a W HX CBOWCTBAx, BJIAJICHUE YMEHUEM XapaKTEPU30BaTb IIOBEICHUE
(GyHKUMNA, WCIONb30BAHUE IMIOJIYYEHHBIX 3HAHUW JUIsl ONWUCAaHUS M aHaIu3a
peabHbBIX 3aBUCUMOCTEN;

- BJAJACHUE OCHOBHBIMH IMOHATHSMHU O IUIOCKHUX MW IPOCTPAHCTBEHHBIX
F€OMETPUYECKHX (PUTYpaxX, UX OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTh YMEHUS
pacro3HaBaThb reoMeTpuueckue (Urypbl Ha yepTexax, MOJENISIX U B PEAJbHOM
MUpE; MIPUMEHEHNE M3YyYEHHBIX CBOWCTB reoMeTpudeckux ¢uryp u Gopmyin amis
pELIECHHUsT TEOMETPUYECKUX 3aJady M 3aJad C IPAKTUYECKUM COJEpKaHUEM;
- c(pOpMHUPOBAHHOCTb MPEJCTABICHUNA O NpPOLECcCax MU SBICHUAX, HMEIOIIUX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEATBHOM MHpE,
OCHOBHBIX IMOHATHSIX AJIEMEHTAPHON TEOPUHM BEPOATHOCTEW; YMEHHUM HAXOIAUTH U
OLICHMBATh BEPOSITHOCTH HACTYIJICHUS COOBITUHA B MPOCTEUIIUX MPAKTUYECKUX
CUTyalusax U OCHOBHBIE XapaKTepUCTUKU CIIy4alHbIX BEJINYNH;
- BJIQJICHUE HABBIKAMU HCIIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOrpamMM IIpU
peleHny 3aaa4.

1.4. Koiu4ecTBO 4acOB HA 0CBOEHHE MPOrPaMMbl Y4eOHOH TUCUMILIUHBI
MaKCUMaJbHOW yueOHOM Harpy3ku ooyuatomerocs 480 yacoB, B TOM YHUCIIE:
00s3aTeNIbHON ayAUTOPHOM yueOHOM Harpy3ku oOyuaromierocs 320 vaca;
CaMOCTOATENLHOM paboThl oOy4varomierocs 160 gaca.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0bem yueOHOI TUCHUIUINHBI U BUAbI Y4e0HO padoThI

Buabl yueOHoii padoThI

Oo0BeM yacoB

MakcuMasnbHasi yueOHasi HArpy3ka (Bcero) 480
Oo0s3aTeIbHAA ayAUTOPHAA yYeOHAsl HAarpy3Ka (Bcero) 320
CamocrosiTesibHas padoTa o0yuyawiuerocs (Bcero): 160
- TomarnrHss padora:

paboTa C KOHCIIEKTaMHU JICKIUH 54
pelieHre 3a7a4d U ypaKHEHU! 1o oopasiry 69
pelieHre BapuaHTHBIX 3371a4 U YIPKHEHUH 37

- IOJTOTOBKA pedepaToB

- IOATOTOBKA MaKCTOB

[IpomexxyTouHas arrectanus B popMe sK3aMeHa

34gaca 55 MUHYT




2.2 TeMmaTH4yeCKUil IVIAH M cOeprKaHue YUeOHOH JUCHMIVIMHBI «MaTemMaTHKa»

Conepxanne yueOHOro Marepuasa, CaMOCTOSITE/IbHAS O0bém YpoBenb
HanmeHnoBaHue pa3aesioB U TeM
padora 00y4yaromuxcst 4acoB 0CBOEHUS
1 KYPC

BBenenue Maremaruka B Hayke, TeXHHUKE, SKOHOMUKH, UT u

IIPAKTUYECKOU IESITENBHOCTH. 9 1

IToBTOpenune Marepuana, NpOUIEHHOTO B 9 Kitacce.

Jlnarnoctuueckasi KOHTPOJIbHAs padoTa.

CamocrosiTenbHasi paboTa 00yJaronuxcs 4

1/1 paboTa c KOHCTICKTaMH JICKITUM 2 1

1/2 penienue 3aa4 v ynpaxkHeHH o 00pasiry 2 3
OOyuarouuiics 10/:KeH 3HATH/IIOHUMATh: Ymern:
1. Kakue uncna Ha3pIBalOTCS HATYpaibHBIMU 1. HaxoauTh pa3HOCTh OTPULIATEIBHBIX YHCEIL;
1. Kakue unciia Ha3bIBalOTCS HpPaMOHAIBHBIMU; 1. HaxonuTh cyMMy MppallMOHATIBHBIX YUCEN;
2. Kakue uncia Ha3bIBalOTCS IEUCTBUTENIbHBIMU; 2. IlpexacraBnsaTh OOBIKHOBEHHYIO APOOH B BUJIE
3. Kakwue uncia Ha3pIBatOTCS palMOHAIbHBIMU; NEePUOINYECKON APOOH.
4. Kakwne unciia Ha3pIBarOTCS LUEIBIMHU. 3. Pemath cucteMbl HEpaBEHCTB C OJHOM TIEPEMEHHOI;
S. UYT0 HA3BIBAIOT OTHOUYJIEHOM U MHOTOUYJIEHOM; 4. Pemarb cucTeMbl TMHEHHBIX YPABHEHUM C IBYMS
6. OpnHOpo/AHbIE YPAaBHEHUS! OTHOCUTENBHO HEU3BECTHBIX X U Y; | IEPEMEHHBIMU;
7. MeTto MHTEpPBAJIOB.

Tema 1. Pa3zBurue nmoHATHA O
qucjae

Conep:xxanue y4e0HOI0 MaTepualia

11

[TonsaTtue nencTBUTENBHOrO yncia. L{enbie, paninoHaaIbHbIE

yuciia. MHokectBa yuces. CBOICTBa NeHCTBUTENbHBIX YHUCEIL.

[Tpubnmxennbie BeruncaeHus. [IpubnuxenHoe 3HaUCHUE
BEJIMYMHBI U TTOTPEIIHOCTU MPUOTUKEHU.
KommnekcHbie unchna. J[eiicTBrs HaJl KOMILUIEKCHBIMU
YHCJIAMU.

PannonanbHblie BbipakeHusi. OTHOPOAHBIE YPABHEHUS




OTHOCHUTEIILHO HEU3BECTHBIX X U Y. MeTOJ1 HHTEpPBAJIOB.

KonTponbHas padora Nel 1 3
CamocrositenbHas pabota odyqaronuxcs Nel 6

1/1. Pabora ¢ KOHCIIEKTaMHU JIEKIIHA. 2 1
1/2. Pemienue 3a1a4 v yrpaxHEHUH 110 00pasiy 3 2
1/3. Penienue BapuaHTHBIX 3aJ1a4 M YIIPAKHCHU I 1 3

OQovuaronmiicss 10JkeH 3HATHL/MMOHUMATD:

1.
2.
3.
4,
JorapuMUYECKUX BbIPAKEHUN

[loHATHS KBaAPATHOTO KOPHS, KOPHSA N —1 CTENIEHU;
[Tonsarue norapudma.

CaoiicTBa norapu@mos.

[IpeobpazoBaHue U BEIYUCICHUE 3HAUCHUI

Ymerb:

1. Haxomutb 06sacth onpeaeneHus QyHKIu;

1. Haxonutb npubIm’eHHOE 3HaYeHuEe KyOUn4eCcKoro
KOPHS;

2. BpraucnsaTe cymmy, pa3HOCTb JOTapu(pMOB.

3. Pemats npocteiiiue torapupMuiecKkue ypaBHEHHUs.
4. Pemarp noka3aTesibHbI€ U JOrapuGMUIEcKre
HEPABEHCTBA

Tema 2. Kopumn, cTrenenu u Coaep:xanne y4e0HOro MarepHaJia

Jorapugmsl

32 2

CBoliCcTBa CTENEHH C PaMOHAIBHBIM
[TokazarenbHas QpyHKIIHS.
Jlorapudmuueckas QpyHKUIHS.

aorapuMUYECKUE YPaBHEHUS.

[TonsTue kopHs crenenu N. KopHU 4ETHON U HEYETHON
creneHeit. Apudmerndeckuii KopeHb. CBOMCTBA KOpHEH
crerienu N. CTeneHb ¢ palliOHAIbHBIM [T0KA3aTEIEM.

IlonsTHE CTENEHU C HPppalrOHAJIbHBIM ITOKA3aTCIICM.

[Ipocrenimume nokasarenpHble ypaBHeHus. [Ipocrenmue

YpaBHEHUS, CBOASIIMECA K IPOCTEUIIMM 3aMEHOU
HEeU3BeCTHOTO. [IpocTelimme noka3areibHble HEPABEHCTBA.
[Ipocreiitme norapumMuuecKkie HepaBEHCTBA.

IIOKa3aTCJICM.

[Tonsitue norapudma. CoiicTsa gorapu@pmos. 2




HepaseHncTsa, cBoAsIKECS K TPOCTEUIINM 3aMEHOU

HEU3BECTHOTO
KonTponbnas padbora No2 1
KonTponbHas padbora Ne3 1

CamocrosiTenbHast padbota oOyyaromuxcst No2 16

2/1. Pabora ¢ KOHCIIEKTaMHU JIEKIIUI 6
2/2. Pemenue 3aa4 U yrnpaxxHEeHUH 10 00pasiry 6 2
2/3. PemieHue BapMaHTHBIX 33]1a4 U YNIPaKHEHUN 4
OoOyyaoumuiicss 10JKeH 3HATh/IOHUMATh: YmMerb:
1. onMCHIBaTh B3aMMHOE PACTIONOKEHHE MPSMBIX U TJIOCKOCTEH B 1. HaxonuTh IBYyrpaHHBIA YTOIL.
MIPOCTPAHCTBE. 1. HaxoauTth yroa MexIy MIOCKOCTSIMHU.
1. apryMeHTHpOBaTh CBOM CYXACHHUS 00 3TOM PaCIIOJIOKEHUU. 2. 1300paxars Gurypsl.
2. aHAJIU3UPOBATH B MPOCTEHIINX CIyYasix B3aUMHOE PACIOJI0KECHHE
00BEKTOB B IPOCTPAHCTBE;
Tema 3. Ilpsimbie u miiockocTu | Coep:kaHue y4eOHOr0 MaTepuaJia 26
B IPOCTPAHCTBE Crepeomerpusi, akCHOMBI.  IlapajienbHble  MpsMbIE B
IPOCTPAHCTBE. [TapamiensHOCTE  TpEX  MPSAMBIX.

[TapamnensHOCT,  OPSAMOW W IUIOCKOCTH.  B3anmHoe
pacIloOlOKEHHEe  IPSAMBIX B IPOCTPAHCTBE.  YNIBI  C
COHANPaBICHHBIMUA CTOPOHAMH. YTOJI MEXKIY MPSAMBIMH.
[TapannensHOCTh TWIOCKOCTEW. llapaienbHble TTOCKOCTH.
CBolicTBa NapayIeNbHBIX IIOCKOCTEH.

Terpasnp. [Tapannenenunen.

[leprieHIMKYASPHBIE IPSIMBIE B TPOCTPAHCTBE.

[TapannenpHble TPSMBIE, TEPIEHAUKYIISIPHBIE K TUIOCKOCTH.
[Ipu3Hak nepneHauKyIIpHOCTH IPSAMOU U IIIOCKOCTH.
Teopema 0 IpPsAMOM, NEPIIEHIUKYIISIPHON K TIIOCKOCTH.
PaccrosgHue OT TOUKHM A0 IIIOCKOCTH.

Teopema 0 Tpex MEpHEHAMKYISApPax. Yrojd MEXAy NPsAMOU U




IJIOCKOCTBIO.
JIByrpaHHbId yroJI.
[Ipu3Hak neprneHuKyISIPHOCTH IBYX IIIOCKOCTEH.
I'eomeTpuueckue npeoOpa3oBaHus IIPOCTPAHCTBA:
HapajuleIbHBIA ~ TEPEHOC,  CUMMETPUSl ~ OTHOCHUTEIBHO
IUIOCKOCTH
[TapannensHoe npoekTupoBaHue. llnomans opTOroHanbHON
MPOEKIHUU.
N300pakeHne NpoCTpaHCTBEHHBIX (DUTYP
KontponpHas pabora Ne4 1 3
KontponpHas pabora No5 1 3
CamocTrosTenbHas padota ooyuarommxcst Ne3 13
3/1. PabGota ¢ koHCIIEKTaMu JICKIUI 4 1
3/2. Pewienue 3a1a4 U ynpaxHeHUH 1o oopasiy 6
3/3. PenieHurie BapuaHTHBIX 3a7a4 U YIIPAKHEHUN 3 3
Ooyuawoumuiicsi 10JKeH 3HATh/IIOHMMATh: YMerh:
1. Onpenenenre nepecTaHOBKU U3 N 3JIEMEHTOB. 1. BoruucnaTs gakropuan A NpOCTEHIINX BhIPAXKEHUN.
1. Onpenenenue pa3MenieHus: U3 N AIEMEHTOB. 1. BrlnuchIBaTh BCE COYETAHUS U3 MSITH 3JIEMEHTOB.
2. OnpezeneHre COYSTaHUs U3 IAHHBIX N 3JIeMEHTOB 10 K
Tema 4. JneMeHTBI Coaepxanne y4e0HOro MarepHaJia 14 2

KOMOMHATOPUKHU
OCHOBHBIE MOHSITHSI KOMOMHATOPUKH. 3a/1a4¥ Ha MOJICUET

YyHcia pa3MeIIeHUM, IEpECTAHOBOK, coueTanul. Pemenne
3a1a4 Ha nepedop BapuaHToB. CBOMCTBA OMHOMUHATIBHBIX
ko3 punmentoB. Tpeyronpuuk [ackans

KonTponsHas padborta Neb6 1 2
CamocTtosiTenbHas paboTa obydaromuxcs Ned 7

4/1 paboTa ¢ KOHCIIEKTaMH JICKIIHI 2 1
4/2 pelieHue 3aa4 U yIpaxHeHUH 1Mo oopasity 3 3




| 4/3 penieHue BapuaHTHBIX 3a7a4 U YIPaXKHEHHUH | 2 ‘ 3

OoOyuaommiicss 10J5KeH 3HATHL/IOHUMATD:
1. dopMysTy pacCTOSIHUS MEXK]Ty ABYMS TOUKAMHU.
2. Koopaunatel BekTOpa.

CxasipHO€ TPOU3BEJCHUE BEKTOPOB

YMerTh:
1. HaxoauTe yrona Mexay BEKTOpaMH.
2. Boraucasath ymibl MEXAy NPSIMBIMH M TIJIOCKOCTSIMU.

HaXOI[I/ITB CKAJLIPHOC ITPOU3BCACHUC BCKTOPOB

Tema S. KoopauHarsl 1

Coaepxanne yueOHOro MarepuaJa.

22 2

BEKTOPbLI

ITonsiTHE BEKTOPA B IPOCTPAHCTBE. PABEHCTBO BEKTOPOB.
CrnoxxeHue u BplYUTaHUE BEKTOPOB. CyMMa HECKOJIBKHX
BEKTOPOB. YMHOKEHHE BEKTOpa Ha unciio. KomnnanapHsie
BeKTOpHI. [IpaBuno napamtenenunena. Paznoxxenne Bekropa
10 TPEM HEKOMIUTAHAPHBIM BEKTOPAM.

[IpsiMoyronbHas cucTemMa KOOpJIAMHAT B IPOCTPAHCTBE. 2
Koopaunats! Bekropa. CBsi3b MEXK]ly KOOpJIMHATAMHU BEKTOPA.
CBsi3b MEXy KOOpJMHATAMU BEKTOPOB U KOOPAMHATAMHU
Touek. [Ipocreimme 3a1a4m B KOOpAMHATAX.

VYron mexy BekropaMmu. CKajasipHOE MPOU3BEAEHUE BEKTOPOB.
Beluucnenue yrioB MexXAy OPsIMBIMU M IJIOCKOCTSIMU

KontponbHas pabora No7. 1 3

CamocrositenbHas pabota oOyqatomuxcst NoS

5/1. PaboTa ¢ KOHCIEKTaMU JIeKIUN 6 1

5/2. Pelienue 3a7a4 v ynpaxHEHUM 1Mo 00pasity 7 2

5/3. Penienne BapuaHTHBIX 3a7a4 M YIIPaKHEHUN 4 3
Ooyuawoumuiicsi 10JkeH 3HATH/IOHUMATh: YMmerh:
1. OnpeneneHue paauaHHON MEpHI yIiia. 1. PemaTe npocreimme TpUroHOMETPUIECKUE YPABHEHUS.
1. @opMyJIbl TOJIOBUHHOTO yIUIA. 1. Pemats npocreime TpUroHOMETPUIECKUE HEPABEHCTRA.
2. [IpeoOpazoBanrs CyMMBbI TPUTOHOMETPUYECKUX (PYHKITHI | 2. Hcnonp3oBath (hopMyIibl TOBHHHOTO YTJIA.
B [IPOU3BEACHUE U TPOU3BEICHUS B CYMMY. 3. Bripaxars TpuroHoMeTpudeckux GyHKIIUNA Yepe3 TAHTEeHC
3. OCHOBHbBIE TPUTOHOMETPUYECKHUE TOXKIECTBA. MOJIOBUHHOTO apryMEHTA.




dopMyIibl TPUBEACHUS.

Hcnonb3oBath HopMyIibl PUBEICHUS

Tema 6. OcHOBBI Coaep:xanne yueOHOIro MarepmaJia 35 5
TPUTOHOMETPHH
Pannannas mepa ymia. CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC
gucina.  OCHOBHbIE  TPUTOHOMETPUYECKHE  TOXKJIECTBA,
dopmynbl mpuBeneHusi. CUHYC, KOCUHYC M TAHT€HC CYMMBI H
pa3sHOCTH ABYX yrioB. CHMHYC M KOCHHYC JBOMHOTO YIUIA.
@opMysbl  MONOBUHHOTO yria. IIpeoOpa3zoBaHusi CyMMbl
TPUTOHOMETPUYECKHX  (QPYHKIMI B  NPOU3BEAECHUE U
OPOU3BEACHUS B CyMMY. BbIpakeHHE TPUTOHOMETPHUYECKHUX
(yHKUMII ~ 4Yepe3  TaHIeHC  IOJOBUHHOTO  apryMEHTa. 2
IIpeoGpa3oBanus IPOCTEUIINX TPUTOHOMETPUUYECKUX
BBIPAKCHU M.
[IpocTeiime TpUroHOMETpUUECKUE YpaBHEHUsI. Pemenne
TPUTOHOMETPUUECKUX YpaBHEeHUH. [Ipocrenue
TPUTOHOMETPUYECKHE HEPABEHCTBA. APKCHHYC, apKKOCUHYC,
apKTaHTEeHC YuCIa.
KonTponpHas padora Ne§. 1 3
KontponwsHas pabora Ne9 1 3
CamocrosiTenbHas pabota ooydaronuxcs Noo 18
6/1. Pabora ¢ KOHCIIEKTaMH JIEKIINI 1
6/2. Pemenue 3a1a4 v ynpaxHeHH 1o oopasiy 4 3
6/3. PerieHne BapuaHTHBIX 3a/1a4 ¥ YIPAXKHCHUN 3 3
Ooyuawoumuiicsi 10JKeH 3HATh/IOHMMATh: YMerh:
1. Ilonsitue coOBITUSI, BEPOSITHOCTH COOBITHS. 1. Pemarb MPAKTUYECKUE 3a7a4u c MIPUMEHCHUEM

2. IloHsiTHE O HE3aBUCUMOCTHU COOBITHIA.
3. JluckpeTtHas ciydaiiHasi BeJIMUMHA, 3aKOH €€ pacIpeiesiCHus.

4. YucrnoBple  XapaKTepUCTHKUA  JHCKPETHOM  CIydailHON

BEPOATHOCTHBIX METOAOB.




Benu4uuHbLIIoHATHE 0 3aKOHE OOJIBIINX YUCEI. |

Tema 7. JneMeHTBI TEOPUH Conepskanue y4eOHOro MaTepuaJia 14
BEPOSITHOCTEIA. 2
DJIeMEeHTBhI MATEeMaTHYECKOH
CTATHCTHKH

CoObITHE, BEpPOATHOCTH COOBITHSA, CIOXKEHHE W YMHOXXEHHUE

BeposiTHOCcTel.  [loHATne O  HE3aBUCUMOCTH  COOBITHIA

JluckpeTHast ciydailHas BEJIMYMHA, 3aKOH €€ pPacIpeneiICHHUS.

UuCnoBbIE XapAKTEPUCTUKU JUCKPETHOW CIIyYalHOW BEJIUYUHBI.

[loHsiTHE O 3aKOHE OONBLINX YKCET.

[IpencraBienne AaHHBIX (TAOMWLBI, AUArpaMMbl, TPaPUKH),

reHepasbHas COBOKYITHOCTb, BbIOOpKA, cpenHee

apupmernyeckoe, MeauaHa. ITonsiTne 0 3aJa4ax

MaTEMaTH4ECKON CTaTUCTUKHU.

Perenne npakTHYECKUX 3aa4 ¢ IPUMEHEHUEM BEPOSTHOCTHBIX

METOJ/IOB.

KonTponbHas padora Nol0 1 3

CamocrosiTenbHas pabora odyvatouuxcs No 7 7

7/1. PaboTa ¢ KOHCIIEKTaMHU JEKIIUNA 3 1

7/2. Penienue 3a1a4 v yrpaxHeHU mo oopasiy 2 2

7/3. Perienne BapuaHTHBIX 33714 U YIIPAKHEHUN 2 3

2 KYPC.

OOvuawuuiicss 10/:KeH 3HATH/IIOHUMATh: Ymern:
1. CpoiicTBa PyHKIUH. 1. Haxoauts npomMexxyTKu Bo3pacTaHUs U YObIBaHMUS,
2. OOparHbie GyHKIUY. HanOoJblLIee U HAMMEHBIIIEE 3HAYCHHUS.
3. [IpomesxyTku Bo3pacTanus U yObIBaHUsI, HauOosplee U | 2. Crouts rpaduku 3aJaHHBIX QYHKIUM.
HauMeEHbIlIee 3HAYCHUSI.
Tema 8. ®ynkuum, ux cpoiictea | Coaep:xkanue yueOHOro MarepuaJia. 24 2
U rpapuku

Oynkiuu. O61acTh ONPEEICHNS] 1 MHOKECTBO 3HAUYCHUIA; 2




rpaduk QyHKIHH, TOCTpOoeHUE TpaduKoB PYHKINH, 3 JaHHBIX
Pa3IMYHBIMU CTIOCOOaMHU.

CaoiicTBa PyHKIIMH: MOHOTOHHOCTb, YeTHOCTh, HEYETHOCTb,
OTPaHUYCHHOCTh, IEPUOJUIHOCTH. [I[pOMEXYyTKH BO3pacTaHUs
U yObIBaHUS, HAaMOOJIbIlIEe U HAUMEHbIIIEE 3HAYCHUS.
I'paduueckas unrepnperanus. O6parasie GyHkuuu. O6macTb
omnpeesieHust ¥ 001acTh 3HAYEHUM 00paTHOM (PYHKITHH.
[Tpumeps! UCTIONB30BaHUSI OOPATHBIX TPUTOHOMETPHUECKHIX
¢yukuuii. ['padux oOparHoi GyHKUIHH.

Apudmernueckue onepanuu HaJ QyHKIUSIMU.

KontponpHas pabora Nell. 1 3
CamocTrosTenbHas padoTta o0ydaromumxcst Ne
8/1. PaboTa ¢ KOHCIIEKTaMU JIEKIIU 3 1
8/2. Pemienue 3a1a4 v ynpakHeHHi o o0pasiry 5 2
8/3. PelieHre BapuaHTHBIX 3a/1a4 U YIPAKHEHHI. 2 3

Ooyuaoumuiicsi 10JKeH 3HATh/IIOHMMATh: YMerh:

1. ITonsiTe MHOTOTPAHHUKA 1.Pemate 3a1a4u ¢ IpsAMON M HAKJIOHHOM MTPU3MOM.

2. OnipeeneHus MPU3MBbI, TUPAMUIBI Pemrars 3a1a4n ¢ IpaBUIBHON MUPAMHUION, YCEYEHHON

3. Buapl cummeTpuii B IpOCTpaHCTBE MAPAMHJION.

[IpocTtpanctBenHyto Teopemy Iludaropa

4.@opMyIly TIOMIAIA IOBEPXHOCTH MPU3MBI, TUPAMUIBI [IPU3MBI U IUPAMU/IBL.

2.Pemarsn 3aJla4y Ha BBIYHUCJIICHUC TJIOIIAAN ITIOBEPXHOCTHU

Tema 9. MHOrOrpaHHHUKH.
Iiomaab NOBEpPXHOCTH

Conepxxkanue yueOHOr0 MaTepuaJa. 26
Bepiunsl, pedpa, rpanu MHOTOTpaHHuKa. Pa3BepTka.
MHororpassble ynibsl. BellTykiible MHOTOTpaHHHKH. TeopeMa
Ditnepa.

[Tpusma. IIpsimast u HaknoHHas npusma. IIpaBuibHas npusma.
[Tapannenenunen. Ky6. [IpoctpancTBennas teopema Iludaropa.
[Iupamua. [IpaBuiibHasg nupamMuaa. YceueHHas nupaMuaa.
Tetpasmp.

CummeTpuu B KyOe, B apajuieJenunesie, B Ipu3Me U

2




MUpamMue.
DopMyJIbl [T BBIYMCIEHUS UIOIAU [TOBEPXHOCTH IIPU3MBI U
OUPAMU/IBL.

KontposnbHas pabora Nel2 1 3
CamocrositenbHast padota oOydarommxcs Ne 9 13

9/1. PaboTa ¢ KOHCIIEKTaMU JICKITH 4 1
9/2. Pemenue 3a1a4 v ynpaxHeHUI 1o 00pasiy 9) 2
9/3. PernieHne BapuaHTHBIX 3334 M YIIPAKHECHUH 4 3

Oovuyaronmmiicss 10JkeH 3HATL/IIOHNMATD: YMeTh:

1. Hwmaap. Konyc.

2. OceBbl€ CEUECHUS U CEUCHUSI, TapajuieIbHbIe OCHOBAHMUIO.
[Iap u cdepa, ux ceuenus. KacarenpHas IUIOCKOCTD K cdepe.
3. Inomaab MOBEPXHOCTH TEN BPAIICHUS.

1. Haxomuth paccTtosiHuE OT IIeHTpa cPepsl 10 TIOCKOCTH.
2. HaxonuTth momanas ceueHus mapa, cepsl.
3. HaxomuTs 1momaab MoBepXHOCTH TEJ BpaIEHHUS.

Tema 10. Tesia u noBepxHoct  |CoaepxkaHue yueOHOro MmarepuaJia 14 2
BpallleHU sl
[{mimHap m koHyc. YcedeHHbIM KOoHyc. OCHOBaHHME, BBICOTA,
OOKOBasi TMOBEPXHOCTh, oOOpasytomias, pasBepTka. OceBbie
CEUECHUS U CEUCHUSsI, MapaljeIbHbIE OCHOBAHUIO.
[lap u cdepa, ux ceuenus. KacarenbHas mIocKocTh K cepe
DopMyJIbI TUIOMIAIM TOBEPXHOCTH MUIMHApPA, KOHYCa, 11apa.
KonTponbHas padora Nol3
CamocrositenbHas pabora oodyqaronuxcs No 10
10/1. PaGoTa ¢ KOHCIIEKTaMH JICKIIAH 1
10/2. Penrenune 3a1a4 ¥ ynpaKHEHUH 110 00pasiry 2
10/3. PenieHue BapuaHTHBIX 33134 U YIPAKHCHUN 3
Ooyuaoumuiicsi 10J1%keH 3HATH/IOHUMATh: YMeTh:
1. [TonsiTue mpenena GyHKITUN, KX CBONCTBA. 1. Haxonute nnponsBoaHbIE CyMMBI,
HenpepbIBHOCTS. Pa3HOCTH, IPOU3BEJICHHUS], YACTHOTO.
2. [TonsiTue o mpon3BoaHON QYHKIIUU, €€ TEOMETPUIECKUN |2. Haxoauths npon3BOIHBIE OCHOBHBIX
1 U3UYECKUN CMBICIL. DIIEMEHTAPHBIX (PYHKITHIA.




3. IIpon3BoaHbBIE CyMMBI, pa3HOCTH, IIPOU3BEICHHUS,

JaCTHOIO.

4, [Tpon3BO/IHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUH.

Tema 11. Hauaja
MATEeMATHYECKOI0 AaHAJIHN3A

Coaepxanmne yueOHOro MaTepuaJa.

32

[Tonstue npenena gynkuuu. CBoiicTBa MpeneiaoB GpyHKIUH.
[TonsiTrie 0 HEMPEPHIBHOCTH (PYHKIUH.

[IpousBonnas. [lonsaTre 0 mpon3BoAHON PyHKLINH, €€
reOMETPUYECKUN U (PU3UUECKUN CMBICH. YpaBHEHUE
KacareabHOU K rpaduky pynkuuu. [Ipon3BoaHbIE CYMMBI,
Pa3HOCTH, IPOU3BEIECHHUS, YacTHOTO. [Ipon3BonHbIE
OCHOBHBIX 3JIEMEHTapHBIX, CIOKHBIX (QyHKIUH. [Ipumenenue
IPOM3BOIHOM K MCCIIE0BAaHUIO (DYHKIUI U TOCTPOEHUIO
rpaduxoB. Bropas npousBoHas, €€ reOMETPUYECKUN U
busnueckuit cmpici. [Ipumenenne nporu3BoHOM K
UCCJICIOBAaHUIO0 (PYHKIIMI M IOCTPOCHUIO TPA(PHUKOB.

KonTponsHas padora Nel4

KonTponbHas pabora Nel5

CamocrosiTenbHas pabota odyvatomuxcst Nel 1

11/1. Pabora ¢ KOHCIIEKTaMHU JIEKIIUIA

11/2. Pemenue 3a1a4d u ynpaxxHeHUH 10 00pasity

7

N

11/3. Pemienue BapraHTHBIX 33J1a4 U YIIPAKHEHUH.

5

Oovuammics 10JKeH 3HATHL/MOHUMATh YMeTh:

1. [lepBooOpa3Has U UHTErpaJL.

2. IIpumeHenue onpeneneHHoro HHTerpaia s
HAaXO0KJICHUS IUIOLIAIA KPUBOJIMHENHOMN TPaIlCIUU.

1. Haxonuth mepBOOOpa3HYIO U UHTErpal.
2. llpuMeHSTH omnpeaesaeHHbIN HHTerpa IJis HaXO0XKIECHUS
TUIOIIAIN KPUBOJIMHEWHOMN TPAIICIIHH.

Tema 12. UnTerpas u ero
NpUMEHEeHHe

Conep:xxanmne y4eOHOro MarepuaJia.

18

IlepBooOpa3Has u uHTerpain. IlpumeHeHue omnpeneneHHoro




WHTErpaja JJs HAXOXKIACHHUS IUIOIMIAAN KPUBOJIUHEUHOMN
tpaneuun. @Dopmyna Herorona—IJleiionauna. Ilpumepsl
IPUMEHEHUSI UHTErpasa B U3UKE U TEOMETPUH.
KontponbHas padora Nel6. 1 3
CamocrositenbHas padota odyqatonuxcs Nel2
12/1. PaboTa ¢ KOHCTIEKTaMH JICKITUN 4 1
12/2. Pemmenue 3a1a4 1 yrpakHeHUN 1o o0pasiry 3 2
12/3. Penienrie BApUaHTHBIX 33/1a4 U YIPaKHEHUI. 2 3
OoOyyaoumuiicss 10J1KeH 3HATh/IOHUMATh: YMerh:
1. ®opmynsl 00beMa KyOa, IPSIMOYTOJIBHOTO 1. Haxoauts 00beM Ky0a, MpsIMOYTOJIBHOTO MapajuieienuIea,

HapajuIeIeIUIeAa, IPU3MBI, WIMHIPA.
2. ®opmynel 00beMa MUPAMUIBI U KOHYCA.
3. @opMyITBI IJIOMIAAN TOBEPXHOCTEH IIMIIMHAPA U KOHYCA.

2.

MPU3MBI, TAJIAHAPA.
Haxoautk 00beM upaMuibl U KOHYcCA.

3. Haxonute mmoniaay moBepxXHOCTEN HWJIMHAPA U KOHYCA.

4. ®opmynsl 0ObeMa 1apa 1 mionaau chepsl. 4.

Haxonuth 00beM 1mapa.

Tema 13. U3mepeHus B
reoMeTpuu

Conep:xkanue yueOHOT0 MaTepuaJia.

12

O6beM u ero usMmepenue. uterpansuas Gopmynna oobema.
DopmyIibl obnema KyOa, PSIMOYTOJIBHOTO
napajuieNienunena, npu3Mel, MumHApa. DopMyssl oObema
nupamMuapl U KoHyca. Dopmynbl IIIONMIAINA TTOBEPXHOCTEH
MWIMHApA U KoHyca. DopMmynsl oObeMa IIapa W IUIONIAIN
cepsl. [lomobue  Tem. OtHouieHuss  moniaaei
MOBEPXHOCTEH U 00BEMOB TIOJJOOHBIX TEJI.

KonTponpHas padora Nel7.

CamocTtosiTenbHast pabota obyuaromumxcst Ne 13

13/1. PaGora ¢ KOHCIIEKTaAMH JIEKIIAH

13/2. Pemenue 3a1a4 v ynpaxHeHUM 110 00pasity

N

13/3. PenieHre BapuaHTHBIX 33/1a4 U YIPKHEHHH.

RWIN O

Oovuyaronmmiicss 10JkeH 3HATL/MOHUMATD:

YMmerh:




1. OcHoBHBIE IIPUEMBI peneHns pPalMOHAJIbHBIX,
UppaLMOHATIBHBIX,

MOKa3aTeIbHBIX u TPUTOHOMETPUUECKUX ypaBHEHUH
(pa3noxeHne Ha MHOMKUTEIHU, BBEJIEHWE HOBBIX HEU3BECTHBIX,
MOJICTAaHOBKA, rpadUueCKUi METON).

2. MeTo UHTEpBAaJIOB.

3. M300paxkeHne Ha KOOPJAMHATHOM TIJIOCKOCTH MHOXECTBA

1. Pewats panuoHanbHblE, HPPALMOHAIBHBIE, TOKA3aTEIbHbIE U
TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBL.

2. N3o0paxkaTb Ha KOOPAMHATHOW IJIOCKOCTH MHOXECTBA
pelIeHN YPaBHEHUN U HEPABEHCTB C JByMS IEPEMEHHBIMU U HX
CUCTEM.

3. IlpumeHsATH MaTeMaTUYeCKHe METOAbl IS  PEILICHUS
COJIEpIKATEIBHBIX 33J1a4 U3 Pa3IMYHbIX 00JacTel HAyKU.

pELIEHN YpaBHEHUM W HEPABEHCTB C JABYMS NEPEMEHHBIMH U

HUX CHUCTCM.

Tema 14. YpaBHeHus1 1
HEPAaBEHCTBA

Conep:xxanmne y4eOHOIro MarepuaJia.

20

PaBHOCWIIBHOCTB YpaBHEHUI, HEPABEHCTB, CUCTEM.
PannoHaneHble,  MppalMOHAJbHBIE,  IOKAa3aTEJbHBIE U
TPUTOHOMETPUYECKUE YpPAaBHEHUS W cHUCTeMbl. (OCHOBHBIE
IPUEMBI UX pelIeHUs (pa3joKeHWe Ha MHOXKHUTEIHU, BBEICHUE
HOBBIX HEM3BECTHBIX, MOJICTAHOBKA, TpapuIeCKUl METO).
PaunoHaneHbple,  UppalMOHAJbHBIE,  MOKAa3aTENbHBIE U
TPUTOHOMETPUYECKHE HepaBeHCTBA. OCHOBHBIE NPHUEMBI HUX
pemienus. Micrionb3oBaHue CBOMCTB U rpauKoB PYHKIUHN MTPU
pELICHNH YpaBHEHWW W HEPABEHCTB. METOJ WHTEpPBAJIOB.
N300paxkeHne Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBA
pelIeHnil ypaBHEHUI U HEPABEHCTB C JBYMsI IEPEMEHHBIMU U
UX CHUCTEM.

[IpuMeHeHrne MaTeMaTUYeCcKUX METOAOB JUIsl  PEIICHHS
CoZlepXKaTeIbHbIX 33Ja4 M3 Pa3IUYHbIX O0JacTedl HayKu u
npakTukd. MHTepnperauus pesyiapTara, y4eT peajbHBIX
OrpaHUYCHUI.

KontponpHas padora Nol§.

CamocrositenbHas pabota odyvatouuxcs Nel4

14/1. PaboTta ¢ KOHCIIEKTaMU JIEKIIUHI




14/2. Pemienue 3a1a4 v yrpaxHeHUH 1o 00pasiy

14/3.PerieHne BapuaHTHBIX 3a7a4 U YIIPaKHEHUH. 2
IloBTOpEHHE [IpeoOpazoBanre  BBIpAXKECHHM, coAepX)allMxX  pagukal. 7
TpuUroHoMeTpUueCKHE YypaBHEHUSI.
[IpousBonnas. I[Ipumenenue npousBomHou. IlepBooOpaszHasi.
Boruncnenue mnomaneit ¢uryp. Muororpanauku. Kpyrisie
Tena
Bcero 320
160

CamocCTOsITeIbHBIC pa6OTI>I.




3. YCJIOBHS PEAJIM3AIINN YYEFHOM JJUCITUIIINHBI
OY .03 MATEMATUKA

3.1. MarepuajibHO-TeXHUYECKOE OOecredyeHue

Peanuzanust yueOHON MUCHMIUIMHBI TpeOyeT HalWyus y4eOHOTO KaOuHeTa
«MaTteMaTHKa.
ObopynoBanue ydeOHOro KaOWHETa: TIOCAJOYHBIE MeCTa TI0 KOJHYECTBY
oOyuaronuxcs, pabodee MECTO MpernoAaBaTelis; JCKIIMOHHBIA W Pa3aaTOYHBIN
MaTepHuay, KapTOYKH ISl OMpOca; KApTOYKH C BapHaHTAMU CaMOCTOSTEIhHBIX
paboT; CTEHIIBI M TUIAKATHI C HEOOXOMUMBIMHU JIJISl PEelIeHHs 3amad (popmyaMu;
MOJIENIA TEOMETPUIECKUX QUTYP.
TexHudeckue cpeacTBa OOyUEHHs: KOMIBIOTED C JUIEH3MOHHBIM MPOTPAMMHBIM
o0ecrneueHreM.

3.2. Uudopmannonnoe odecneyenue 00yueHust

Ilepeyenbs y4eOHbIX wu3gaHuil, WHTepHeT-pecypcoB, [ONMOJHUTEIbLHOM

JIUTEPATYPHI

OCHOBHbBIE HCTOYHUKHU:

1. CM. Huxonsckuii, M.K.IloramoB, H.H. Pemernukos, A.B. IlleBkun
«Anrebpa W Hauyana MaTtemaTudeckoro ananmza 10 kimace»,Mocksa
«IIpocsemenuey, 2015.

2. CM. Huwuxoasckuii, M.K.IloramoB, H.H. PemernmkoB, A.B. IlleBkun
«Anrebpa W Hauyajna MmaremMaTHdeckoro anaimsza 11 kimace»,Mocksa
«IIpocemienuey, 2015.

3. II.C.AranacsH, B.®. byry3os, C.b. Kagomnes, I1.C.Kucenesa, OI' TTo3Hsx
«I"'eometpus», Mocksa, «IIpocsemienue» 2015r.

JlonmomHUTEIbHBIE UCTOYHUKHU:

1. boromonoB, H. B.Ilpaktudeckue 3aHsaTHS TO MaTemMaTHke : ydeOHOe
nocobue mis CIIO / H. B. boromonoB. — 11-e u3n., nep. u gom. — M. :
M3narensctBo IOpaiit, 2015. — 495 ¢. — (Cepus : IlpodeccuonanpHoe
obpazoBanne). — ISBN 978-5-9916-4731-1.

2. Anrebpa u Havanma aHanmms3a: Yueb. mna 10-11 ki obmeobpasosar.
yapexaenuii / A. H. Kommoropos, A. M, A6pamos, O. I1. lynautibia u ap.;
[Tox pen. A. H, Konmoropoga.- 26-¢ uza.- M.: 2018 - 384c¢

3. COopHuk 3amad 1Mo mareMaruke: yueO. mocobue s ccy3oB / H. B.
boromomnos.- 10-e u3z., crepeorun. — M. : Ipoda, 2014.

4. TloropenoB A.B. T'eomerpus: Yue6. nmns 10-11 ki ob6mieoOpasoBar.
yupexaeHuil.-13-e uza.- M.: [Ipocsemenue, 2014.

HNuTepHer-pecypcesbl:
www. fcior. edu. ru (Mudopmanmonssie, TPEHUPOBOYHBIC U KOHTPOJILHBIE
MaTepualbl).
www. school-collection.edu.ru (Eaunas kosekiuu 1udpoBbIX 00pa3oBaTeIbHBIX

pecypcoB).



4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA
YUYEBHOM JUCHUIIIUHBI <MATEMATHUKA»
KoHTponb u oOlLIEHKa pe3ylbTaTOB OCBOCHHUS Y4YeOHOM IUCIUIUIMHBI
OCYILECTBJISICTCS IpENoAaBarelieM B IIPOLiECCe IIPOBEACHUA TECTUPOBAHUA, a
TaK)K€ BBINOJHEHUS] OOYYalOIIMMUCS WHAUBUAYAIbHBIX 33JaHHUN, IPOEKTOB,

HUCCIIEeI0OBaHUMH.

BeJIMYMH W  TOTPEHIHOCTEH  BBIYMCICHUI
(aOCOMIOTHOM M OTHOCHUTEIBHOW); CpaBHEHHE
YHCIOBBIX BhIpakeHUU. HaxoxneHue ommOok B
peoOpa30BaHMIX U BBIYMCICHUSIX (OTHOCUTCS KO
BCEM ITYHKTaM IPOTrpaMMbl)

Conepxanue XapakTepucTHKa OCHOBHBIX BU/10B ®opMbI U METOAbI
o0y4eHust AeSITeJIbHOCTH 00yYAIOIIUXCS KOHTPOJISI M OLEHKH
pe3yJbTaToB
00y4eHust
Beenenue O3HakoMJIEHHE C POJBI0O MaTEMaTUKU B Hayke, | JmarHoctuueckas
TEXHHKE, SKOHOMHKE, WH(POPMAIIMOHHBIX | KOHTPOJIbHAs paboTa
TEXHOJIOTUSX U IPAKTHUYECKON NEATEIbHOCTH.
O3HakoMJIEHUE € LEISIMU M 3aJadaMu U3Y4eHUs
MaTeMaTuku npu ocBoeHuH mnpodeccuii CIIO u
cunenuaiabHocteit CI1O
Pa3Burue Bemonaenne apudmernyeckux aelictBuid  Haj | MHIMBHIyambHBIH
MOHATHS O YHACJIC | YUCIIAMH, COdYeTas YCTHbIE M NHUCbMEHHbIC | (KAPTOYKH C
npuembl. Haxoxaenne npuOiImKeHHbIX 3HAYCHUH | 3aJaHUSIMU )

KounTponbnas pabota

Kopuu, crenenu,
sorapupmbl

O3HakoMJIEHHE C MOHSITHEM KOPHS n-il CTEIEeHH,
CBOMCTBaMM PaJUKaJOB M IPABWIAMU CPaBHEHUS
KopHeil. DopMynupoBaHuEe ONPEAEICHUS KOPHS U
CBOMCTB KOpHEW. DBblunclieHME U CpaBHEHUE
KOpHEH, BBIITOJIHEHUE TPUKHUJIKU 3HAYECHHS KOPHSI.

[IpeoOpa3oBaHue YHUCIOBBIX U  OYKBEHHBIX
BBIpAXKECHUI, CoJIeprKalInX pajuKabl.
Brmonnenue pacueToB o bopmynam,
CoJIeprKalIuM paauKaisl, OCYILIECTBIISS

HEO0OXOUMBbIE TOJICTAHOBKM U MpeoOpa3zoBaHUS.
OrmpesienieHe PaBHOCUIIBHOCTH BBIPAKEHUU C
paauKaIaMu. Pemenne MpPalOHAIBHBIX
ypaBHeHUH. O3HAKOMJIEHHE C MOHSITHUEM CTEIECHU
C JehcTBUTENBHBIM IIOKa3aTeiaeM. HaxoxkaeHue
3HAYCHHI CTEIICHH, HCTIOJNB3YsI npu
HEOOXOJUMOCTH HWHCTPYMEHTAlIbHBIE CpEJCTBA.
3anuvcbIBaHUE KOPHS N-i CTENEHHU B BUJIE CTEIICHU

C JOpoOHBIM  TOKa3aTeleM ©  HaoOOpoT.
dopMyHpoBaHue CBOMCTB CTEICHEH.
Brruncnenne — creneHeil ¢ pallMOHAIBHBIM

MOKa3aTeseM, BBIIIOJIHEHUE MPHUKUAKHA 3HAYEHUS
CTENeHH, cpaBHeHue creneHel. [IpeobGpazoBanue

YHCIIOBBIX 5 OYKBEHHBIX BBIPAKCHH,
CoACpKamunx CTCICHU, J[MPUMCHAA CBOIICTBA.
Pemenue MOKa3aTeJIbHbIX YpaBHEHUH.

O3HAaKOMJIEHME C DIPUMEHEHHEM KOpHEH U

Breaynuropnas
CaMOCTOSITENIbHAS
pabora
KontponsHas pabora




CTEIIeHEH IIpyu BBIYUCIICHUU CPCAHUX, ACICHUH
OTpC3Ka B B0JJ0TOM  CCUCHUUN. Pemenue
IMPUKJIAAHBIX 3aa4 Ha CJIOXKHBIC IIPOLCHTHI

IIpsimMble 1
IJIOCKOCTH B
IIPOCTPAHCTBE

@opMyIMpOBKa M IPUBEACHUE [1OKA3aTEIIbCTB
IIPU3HAKOB B3aUMHOI'O PACIOJIOKEHUS NIPAMBIX U
IJIOCKOCTeM. Pacmo3sHaBaHue Ha uyeprekax u
MOJEISAX  PA3NIM4YHBIX  CIy4aeB  B3aUMHOIO
pacnoJIOKEeHuss  NpsAMBIX M IUIOCKOCTEW,
apryMEHTHPOBAHHUE CBOUX CYKICHUM.
@OopMyJIMpOBAaHUE ONPEICICHUM, IPU3HAKOB U
CBOMCTB MNapajUICJIbHBIX M NEPIECHIUKYJISIPHBIX
IIJIOCKOCTEM, IBYTPAHHBIX U JINHEUHBIX

YTJIOB.

BellloniHEHME  INIOCTPOEHHsI  YIJIOB  MEXKIY
OPSIMBIMU, NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU 10 OIIMCAaHUIO U PACIIO3HABAHUE UX
Ha MOJEJIAX.

IIpumeHeHne [IPU3HAKOB u CBOMCTB
pacrojoXKeHUs: NpSIMbIX M IUIOCKOCTEH IIpU
pelieHuy 3a1ay.

N300pakeHre Ha PUCYHKAaX M KOHCTPYHMPOBaHHE
Ha MOJEIAX IEPHEHIUKYJSIPOB M HAKIOHHBIX K
IJIOCKOCTH, NPSIMBIX, TApaJIJIEIIbHBIX

IIJIOCKOCTEM, YIVIOB MEXKY IPSIMOM U IIIOCKOCTBIO
U 000CHOBaHUE

IIOCTPOEHHS.

Pemenne 3a1au Ha BBIYMCIIEHHE FE€OMETPUUECKUX
BennurH. ONKMCHIBAaHUE PACCTOSHUS OT TOYKHU JI0
IIJIOCKOCTH, OT MPSAMOM [0 IIJIOCKOCTH, MEXIY
IIJIOCKOCTSIMU, MEXIY CKPELIMBAOIINMUCS
IPSIMBIMU,

MEXIY IPOU3BOJIBHBIMU
IIPOCTPAHCTBE.
@opMynMpOBaHHE W JOKa3bIBAHHE OCHOBHBIX
TEOPEM O PACCTOSHUAX

(TeopeM CyIIecTBOBaHUs, CBOMCTBA).
N3o00paxenne Ha  ueprexax U
paccTosiHUsL 1 000CHOBaHUE

CBOMX CyxJIeHui. OmpeneneHue W BBIUNCICHUE
paccTossHUM B mpocTtpaHcrBe.  IIpumenenue
dbopMyn U TeopeM IJIAaHUMETPUHU Uil peIIeHUS
3a/1ay.

burypamu B

MOACTAX

Bueaynuropnas
CaMOCTOSITeNIbHAs
pabora
NuauBunyanbHbIN
(bpoHTaTBHBIN OIpOC
KounTponbhas pabota
TECTUPOBAHUE

OneMeHThI
KOMOMHAaTOPUKHU

N3yuenue IpaBuia
PUMEHEHHE TIPU PEIICHUN
KOMOWHATOPHBIX 3a/1a4.
Pemenne  kKOMOMHAaTOPHBIX
nepebopa u 1o npaBuily
YMHOXKEHHUSI.

O3HakoOMJIEHHE C TOHATHSAMH KOMOWHATOPHKH:
pa3sMeIeHUSIMHA, COYCTAHHUSIMH, IEPEeCTAaHOBKAMHU
U GOpMyJIaMH JUTSL UX BBIYUCIICHUSI.
OOBsicHEeHHE ¥ TNPUMCHCHHE

KOMOWHATOPHUKH 51
3a1a4

METOIOM

dbopmyn st

Bueaynuropnas
CaMOCTOSITeNIbHAs
pabota
NunuBuyanbHbINA
(bpoHTaTBHBIN OIpoC
KonTponbnas pabora




BBIYHCIICHHS pa3MEIICHUH,

MEPECTAaHOBOK M COUETAHUU MPU PEIICHUH 3a/1a4.
Osnakomienune ¢ OumHomoM HprotoHa u
TpeyrosbHUKOM Ilackais.

Pemenre npakTudeckux 3aa4 ¢ UCIOJIb30BaHUEM
MOHSITHIA Y TIPABHJI KOMOMHATOPUKH

Koopaunats! u
BEKTOPBI

OzHakoMiieHHE ¢ MOHATHEM BeKkTopa. M3yueHue
JIEKapTOBOM CUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE,
IIOCTPOCHHE 110 3aJaHHBIM KOOpAMHATAM TOYEK U
IIJIOCKOCTEM, HAX0KICHUE KOOPAUHAT TOYEK.
Haxoxxnenue ypaBHEHHUH OKpYKHOCTH, c(epsl,
IUIOCKOCTH. DBBIYUCIIEHHE PACCTOSIHUM MEXIy
TOYKAMH.

N3yuenue CBOMCTB BEKTOPHBIX BEIWYMH, IPABUII
pa3I0KEHUs BEK-

TOPOB B TPEXMEPHOM IPOCTPAHCTBE, IPABUII
HaXO0XIECHUs KOOPJAUHAT BEKTOpa B IIPOCTPAHCTBE,
IIpaBUJl JCUCTBUHM C BEKTOpPaMH, 3aJaHHBIMU
KOOpJUHATaMH.

IIpuMeHeHne TeopuM IIpU PELICHHM 3a4ad Ha
JENCTBUS C BEKTOpaMH.

N3yuenue CKaIApHOTO IPOU3BEIECHUS BEKTOPOB,
BEKTOPHOI'O ypaBHEHHUS INPAMOM M IIJIOCKOCTH.
IIpuMeHeHne TeopuM IpU PELICHHM 3a4ad Ha
JEUCTBUS C BEKTOPAMM, KOOPAMHATHBIA METOI,
IIPUMEHEHHE

BEKTOPOB Ul BBIUMCIEHUS BEIWYMH YIIIOB U
pPacCTOSIHUM.

O3HakOMJIEHHME C JOKa3aTelIbCTBAMU TEOPEM
CTEPEOMETPUHA O  B3aMMHOM  PaCIOJIOKEHUU
MPSAMBIX U IIJIOCKOCTEM C UCIIOIB30BAHUEM
BEKTOpPOB O3HakomiIeHHE c TIOHSATHEM
NapajuIeJIbHOTO IIPOEKTUPOBAHHUS U €T0
corictBaMu. DOpMyIMpPOBaHUE TEOPEMBI O
IJI0LIA U OpPTOTrOHAJIBLHOMN IIPOEKIUU
MHOI'OYTOJIbHUKA.
IIpumenenne  Teopum
MIOCTPOEHUN U BBIYUCIICHUM.
ApryMEHTHPOBAaHHE  CBOHX
B3aUMHOM PACIIOJIOKEHUH
MIPOCTPAHCTBEHHBIX QUTYD

VTS 000CHOBaHMS

CyXKIEHHH O

Bneayauropnas
CaMOCTOATENbHAS
pabora
NunuBuyanbHbIi
(bpoHTaNbHBIN OIIpPOC
KonrponsHas pabora

OCHOBBI
TPUTOHOMETPUHU

N3y4yenne painaHHOTO METO/a M3MEPEHHS YIIIOB
BpAILCHUS U

UX CBSI3U C TpagycHol mepoil. M3o0paxeHue
YIJIOB BpallleHHus Ha

OKPYKHOCTH, COOTHECEHHE BEITMYUHBI yIJIa C €To

PacoJIOKEHUEM.
DopMyIUpOBAHUE onpeaeneHuin
TPUTOHOMETPHUUECKUX (PYHKIIHIA

JUIsL  yIJI0B  TOBOPOTa W OCTPBIX  YIJIOB

NPSMOYTOJIBHOTO TPEYTOJbHUKA U 00BICHEHUE UX
B3aUMOCBSI3H

Breaynuropnas
CaMOCTOATENbHAS
pabora
NunuBuyanbHbIi
(bpoHTaNBHBIHN OIIpoOC
KonTponbnas pabota




[IpumeHeHre OCHOBHBIX TPUTOHOMETPUYECKHUX
TOXKJICCTB JUIST BBIYMCIICHHS 3HaYEHHI
TPUTOHOMETPUYECKUX (QYHKITUN 11O OJTHOM M3 HUX
W3ydyeHne OCHOBHBIX (OPMYT TPUTOHOMETPUH:
(hOpMYJIBI CITOKECHMS,

YABOCHHUS, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPUYECKUX (PYHKITUI

B TPOW3BEJCHUE U TMPOU3BEACHUS B CyMMYy U
NPUMEHEHUE  TIPU  BBIYMCJICHUU  3HAYCHUSA
TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIPOIICHUS
ero.

O3HaKOMJIEHUE CO CBOMCTBAMU CUMMETPHUH TOUEK
Ha €IUHUYHOHU

OKPY>KHOCTH W TIpUMEHEHHWE UX Ui BbBIBOJA
dbopMyn npuBeeHUs

Pemenne o ¢popmynam U TPUTOHOMETPHICCKOMY
KpyTy MPOCTEUIIINX TPUTOHOMETPUUYECKUX
YpaBHEHUM.

[Ipumenenue oomx METO/ZIOB  pelIeHUs
ypaBHEHUH (TpUBEIECHUE K

JUHEHHOMY, KBaJIpaTHOMY, METO/]I Pa3JIOKEHUS HA
MHOKHUTEIIH, 3a-

MEHEI MepEeMEHHOM) npu perieHnu
TPUTOHOMETPUYECKUX YPABHEHUM.

YMenne  oTMedarb ~Ha  Kpyre  perieHus
MPOCTEUIIIUX TPUTOHOMETPUYECKUX HEPABEHCTB

O3HakoMJIeHHE c MIOHSTHEM 00paTHBIX
TPUTOHOMETPUUYECKUX (YHKLUH.
N3yuenune ONpeeIeHU N apKCHHYCa,

apKKOCHHYCA, apKTaHTeHCa

yhcia, (GopMynHpoBaHUE HUX, H300pakeHUE Ha
eIMHUYHOM  OKPYXKHOCTHM, MpPHUMEHEHHE IIpH
pELICHUN YPaBHEHUN

DYHKIMYU U UX
rpaduxu

O3HakoMJIeHHE C  TIOHSTHEM  TEPEMEHHOM,
pUMepaMu 3aBUCUMOCTEN

MEXy NePEMEHHBIMU.

O3HakoMJIeHHE C MOHATHEM rpaduxka,
ompejieNieHue MPUHAMICKHOCTH TOYKU TpauKy
GyHKIHIH. Onpenenenuve o bopmyne
MpocTeiliell 3aBUCMMOCTH, BHJA €€ rpaduka.
Bripaxxenue o popmyie

OJIHOH NepEMEHHON Yepe3 ApyTHE.

O3HakoMjieHHME C  ompenereHueM  (YyHKIUH,
(bopMynupoBaHUE €ro.

Haxoxxnenne oGnactu ompeaesneHuss U 00JacTh
3HaueHni GyHknn O3HaAKOMIIEHHE ¢ TIpPUMEpaMu
(YHKIIMOHATBHBIX 3aBUCUMOCTEH B PEATbHBIX
Mpolleccax U3 CMEXHBIX JUCIUILINH.
O3HakoMIIeHIE C JOKa3aTeIIbHEIMHU
pPacCyXJI€HUSIMU HEKOTOPBIX

CBOWCTB JIMHEWHOW W KBAaJApPaTUYHOW (YHKIUH,
MPOBEJICHUE HCCIICIOBAHUS JIMHEWHOW, KYCOYHO-

Bueaynuropnas
CaMOCTOSITENIbHAS
pabota
NunuBuyanbHbIA
(bpoHTaTBHBIN OIpOC
KonTponbhas pabota




JUHEWHOHN, IpOOHO-JIMHEWHOW W KBaJIpaTUYHOU
¢bynkuuni, mocrtpoenue ux rpaduxos. [Tocrpoenue
U YTCHHE

rpaduxoB Gynkuwmii. ccnenoBanre GyHKINN.
CocraBneHne BUAOB (QYHKIUH 10 JIaHHOMY
YCIIOBHIO, PELICHUE 33124

Ha SKCTPEMYM.

Beimonnenne npeobpazoBanuii rpaduka GpyHKuun

Hauana
MaTEMATHYECKOTO
a”HaJmM3a

O3zHakoMIIeHHE c HOHATHEM YK CIOBOU
MOCJIEIOBATENbHOCTH, CIIOCO0aMU €€  3a/aHus,
BBIUMCICHUSAMM €€ wWieHOB. (3HaKOMIIEHHE C
HOHSTHEM npenena IIOCJIEJOBATEIbHOCTH.
O3HakOMJIEHME  C  BBIYMCIEHUEM  CYMMBI
OECKOHEYHOI'0 UHMCJIOBOTO psiAa Ha IpUMEpe
BBIUUCIICHUSI CYMMBl OECKOHEYHO YObIBaroLIeiH
reoMeTpuyecKoil nporpeccuu. Pemenue 3axay Ha
npUMeHeHHe (QOpMyJibl  CyMMBl OECKOHEUHO
yOBbIBaIOLIE r€OMETPUUECKON IPOrPECCUU
O3HakOoMJIEHME C IOHATHEM IPOU3BOJHOM.
W3zyuenne u GopMyIHpOBaHUE €€ MEXaHUIECKOTO
U TeOMETPUYECKOrO CMBbICIIa, U3y4YCHHE
QIropuTMa  BBIUMCIEHMSI  NPOU3BOJAHON  Ha
IIPUMEpPE BBIUMCICHHUS MTHOBEHHOW CKOPOCTH U
YTJIOBOTO ko3 unmeHTa KacaTelbHOM.
CocraBneHue ypaBHEHMs KacaTelbHOH B 00LIieM
BUje. YCBOGHHE MpaBWi Iu(QepeHIIMpOBaHUS,
TAOJIUIIBI TPOU3BOAHBIX IEMEHTAPHBIX (YHKIINH,
npuMeHeHue U1 quddepeHunpoBanus GyHKIUMH,
COCTaBJICHUS] YPAaBHEHHUs KacaTelbHOU. M3yuenue
TEOpEM O CBSI3U  CBOMCTB  (YHKUMH U
pOU3BOJIHOMN, (hopmynupoBka ux. [IpoBenenue c
MOMOIIbIO TPOU3BOJHON HCCIeI0BaHUS (QYHKIUY,
3a JaHHOW (opMysnol. YCTaHOBJIEHHE CBSA3M
CBOMCTB (YHKIMH M TNPOU3BOAHOM 1O HUX
rpapukam. IlpumeHeHue mTPOU3BOIHOW  JUIA
peleHus 3a7ay Ha HaxoXkJeHHe HauOOJIBIIEro,
HAaUMEHBIIET0 3HA4YEHUs] W Ha HaX0XKJIEHUE
DKCTpEMyMa

Bneayauropnas
CaMOCTOATENbHAS
pabora
NunuBuyanbHbIiA
(bpoHTaNbHBIN OIIpPOC
KonrponsHas pabora
TECTUPOBAHUE

WHurerpai u ero
IIPUMEHEHHE

O3HakoMJIEHME C TIOHSATHEM HWHTErpana |
nepBooOpa3zHoi. M3yueHnne mpaBuiia BBIYUCICHUS
nepBooOpazHoii W TeopeMbl  HproToHa—
JletiOHuma. Pemenne 3a1a4 Ha CBA3b
MEepBOOOpPA3HON U ee MPOM3BOAHOM, BHIYHCICHUE
nepBooOpa3Hor i naHHoW ¢GyHKIuU. Pemenue
3aJa4y  Ha  TOpPUMEHEHHWE  HWHTerpama I
BBIYHCIICHUSA CbI/ISI/I'-IeCKI/IX BCJINYUH U nnomagleﬁ

Bueaynuropnas
CaMOoCTOSITeNIbHAs
pabota
NunuBuyanbHbINA
(bpoHTaTBHBIN OIpoC
KonTponbnas pabota

MHororpanHuku

Onucanue ¥ XapakTepUCTUKA Pa3IMYHBIX BHJIOB
MHOTOTPaHHUKOB, MIEPEUUCIICHNE UX 3JIEMEHTOB U
cBoicTB. M300pakeHne MHOTOTPAHHUKOB H
BBIMIOJTHEHHE MOCTPOCHUS Ha H300paKEHUSX U
MOJIETSX MHOTOTPaHHHUKOB. Boruncnenue
JMHEHHBIX JIEMEHTOB u yIJIOB B

Bueaynuropnas
CaMOCTOSITeNIbHAs
pabota
NunuBuyanbHbIA
(bpoHTaTBHBIN OIpoC
KontponbHas padota




IIPOCTPAHCTBEHHBIX
apryMeHTHpPOBaHHE CBOMX CYXKJICHUH.
XapakTepucTuka M H300pakeHUEe  CedeHus,
pa3BepTKU MHOT'OTPaHHUKOB, BBIUHCIICHUE
Iomanaeu MTOBEPXHOCTEH. [Toctpoenue
NPOCTEUIINX CEYCHUI KyOa, MPU3MBbI, TUPAMUJIBI.
[Ipumenenne  pakToB W CBEACHUH W3
wianHuMeTpur.  O3HakOMJIEHME C  BHJAMU
CUMMETPUH B IPOCTPAHCTBE, (POPMYJIHUPOBAHHE
OIpeNeNeHud M CBOWCTB.  XapaKTEpHUCTHKA
CUMMETPUN TEJl BPAUICHWS U MHOTIOI'DaHHUKOB.
IIpuMeHeHne CBOMCTB CUMMETPUHU IIPU PELICHUU
3ajad. Mcnosb30BaHne NPUOOPETEHHBIX 3HAHUM
JUISL UCCIIE0OBAHMS U MOJCIIMPOBAHUS HECIIOKHBIX
3anau. M300pakeHre OCHOBHBIX MHOTOTPAHHUKOB
Y BBIIIOJIHEHHE PUCYHKOB 110 YCIOBHUSAM 3a/1a4

KOH(pHTypanusx,

Tenau
MMOBEPXHOCTH
BpAILICHUS

O3HakoMJieHME C BHJAaMHU Tl  BpaLICHUS,
dbopMyIUpOBaHUE HMX OIPEACICHUM U CBOWCTB.
@opMynHpOBaHUE TEOPEM O CEUEHHUM MIapa
IUIOCKOCTBIO M INIOCKOCTH, KacaTelbHOM K cdepe.
XapakTepucTuka U U300pa)KEHUE TN BpallleHus,

WX pa3BepTKH, ceueHus. PemeHue 3agad Ha
MOCTPOCHHUE  CEYCHMI, BBIYMCICHHE  JJIUH,
pacctosaHui, yrioB, momaned. I[IpoBenenue

JIOKa3aTeNbHbIX PACCY)KIEHUH IIpU  PELICHUU
3amad. IIpuMeHeHHe CBOWCTB CHUMMETpUHU IIpU
peLIeHUH 337a4 Ha Teja BpalleHusl, KOMOMHAIMIO
Ten. M3o00pakeHne OCHOBHBIX KpYIJBIX Tel U
BBIIIOJIHEHUE PUCYHKA I10 YCIOBUIO 3a1a4U

Bneayauropnas
CaMOCTOSITEIIbHAS
pabora
NunuBuyanbHbI
(hpOHTAIIBHBIN OMPOC
KonrponsHas pabora

N3mepenus B O3HakoMJIEHHE C TIOHSATUAMH IUTOIAIN U o0beMa, | BHeaynuTopHas
reOMETPUH aKCMOMaMHM U cBoMcTBamH. PelieHune 3amad Ha | camMOCTOSITEIbHAs
BBIYHCIICHHE IUIOmMageld Tulockux ¢uryp c | pabora
MPUMEHEHHEM COOTBETCTBYIOUIMX GdopMyn u | MHAMBUAYaTbHBIHA
¢dakToB M3 TUTaHMMeTpuu. M3ydeHue TeopeM o | GPOHTAIBHBIN OIIPOC
BBIUKCICHHH OOBEMOB MPOCTPAHCTBEHHBIX Ten, | KoHTponbHas paboTa
pelieHue 3ajad  Ha  IpUMEHeHue  QopMmys
BbIUUCIIEHUsI 00beMoB. M3ydeHue dopmyn uis
BBIUNCIICHUS iouaen MOBEPXHOCTEN
MHOT'OIPAaHHUKOB u Ten BpalIEHUS.
O3HaKOMJIEHHE C METOJIOM BBIYUCIICHHUS TIOIIAIU
noBepxHoctu  cepsl. Pemenune 3amau Ha
BBIUHCIICHHE rioniaen MTOBEPXHOCTHU
MIPOCTPAHCTBEHHBIX Tl
DIIeMEHThI N3yuenune KJIACCHYECKOTO onpeneneHus | Bueaynuropnas
TEOpUU BEPOATHOCTH, CBOWCTB BEPOSITHOCTH, TEOPEMBI O | CAMOCTOSITENbHAS
BEPOATHOCTEI. cymMMe BeposiTHOCTeH. PaccmoTpenme mpumepoB | paborta
OneMeHThI BBIYMCIICHHUS] BeposiTHOCTeH. Pemenue 3amau Ha | UHIuMBUAYyanbHBIM
MaTeMaTUYeCKOW | BBIYUCICHUE BEPOSTHOCTEH COOBITHI (hpOHTAIBHBIN OTPOC
CTaTHUCTUKH O3HakoMJIeHHE C TpeAcTaBleHueM duciIoBbiX | KoHTponbHas paboTa

JMAaHHBIX W WX XapakTepUCTHKaMHu. PerneHne
NPaKTUYECKUX 3a7ad Ha 00pabOTKy YHCIIOBBIX
JTAHHBIX, BBIYHUCIICHHE UX XapaKTEePUCTUK




YpaBHeHus u
HEpaBEHCTBA

O3HakoMJIEHHWE C TPOCTEHIIUMH CBEACHUSAMHU O
KOpHSX anreOpanyeckux ypaBHEHUH, MOHATUSIMHU
WCCJICIOBAaHMS YPAaBHCHUH M CUCTEM ypaBHEHUH.
N3yuenue Teopun paBHOCWJIBHOCTU YpaBHEHUU U
ee mpuMmeHeHus. [loBTOpeHWe 3amucu perieHUs

CTaH/IapTHBIX ypaBHEHUH, MIPUEMOB
npeoOpa3oBaHus YpaBHEHUU [UIsI CBENEHHUS K
CTaH/IapTHOMY YPaBHEHUIO. Pemenue
palMOHAIbHBIX, HUPPALMOHAIBHBIX,
[10Ka3aTeNIbHbIX u TPUTOHOMETPUUECKUX

yYpaBHEHUH U cucTeM. Vcnonab30BaHue CBOMCTB U
rpa¢uKoB (YHKIMHA JUIS pEIIeHUs ypaBHEHHU.
[ToBTOpEeHHE OCHOBHBIX IPUEMOB  pEILIEHUS
cucreM. PenieHue ypaBHEHMI € IPUMEHEHUEM
BCEX IPUEMOB (pa3oKEHUS HAa MHOXXUTEIH,
BBEJICHUS HOBBIX HEU3BECTHBIX, IOJICTAHOBKH,
rpapuueckoro  Mmeroaa). Pemenue  cucrem
YpaBHEHHH C  NPUMEHEHHEM  Pa3IHYHBIX
croco6oB. O3HaKOMIIEHHE € OOLIMMHU BOIIPOCAMH
pelLlIeHHs] HEPAaBEHCTB U HCIOJIb30BAHUE CBOMCTB
U rpadukoB GyHKIUN NPU pEIICHUH HEPABEHCTB.
Pemienue HepaBeHCTB M CUCTEM HEPAaBEHCTB C
pUMEHEHUEM Pa3INYHBIX CIIOCO0OB.
[IpuMeHeHHe MaTEeMAaTUYECKUX METOIOB  JUIS
pELICHHs COJEPKATEIBHBIX 33Jad U3 Pa3TUIHBIX
oOnacreit HayK{ u MPAKTUKH.
WHTepnpeTnpoBaHue pe3ylbTaTOB C  Y4ETOM
peasbHBIX OrpaHUYEHUI

Bneayauropnas
CaMOCTOATEINbHAS
pabora
NunuBuyanbHbIA
(bpoHTaNbHBIN OIpPOC
KonrponsHas pabora




