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IHosicHuTEILHAA 3aNINCKA

[IporpamMma oOmieo0pa3oBaTenbHON yueOHOW AUcCHHMIUINHA «MaTemaTHKa:
anrebpa ¥ Hadala MaTeMAaTHYECKOTO aHaiuu3a; TeoMeTpus» (mamee —
«Marematukay) npeaHa3HaueHa sl U3yYCeHUS] MATEMAaTHKU B PO ECCHOHATBHBIX
oOpazoBarenpHblx opranmzanusax CIIO, peanusyoomux  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 TpeboBanuit ®I'OC cpennero o6IIero
oOpa3oBaHUs, TPEABABISIEMBIX K CTPYKTYpe, COACPKAaHUIO U pPe3yJIbTaTam
OCBOCHMSI y4eOHOW  muCHUIUIMHBI  «MaremaTtnka», B  COOTBETCTBUHU C
PexoMeHmanusiMu 10 OpraHu3aliy MOJIyYeHHs] cpeaHero oliiero oopa3oBaHus B
mpeaenax OCBOCHHUS 00pa30BaTEIbHBIX MPOTPAMM CPEIHETO MPOQECCHOHATBHOTO
oOpa3zoBaHuss Ha 0a3e OCHOBHOTO OOIIEro o0pa3oBaHMs C Y4ETOM TpeOOBaHUIA
benepalbHBIX TOCYJaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U MOJTy4aeMOi
npodeccun WM CHEIUATBHOCTU CPEAHEr0 MNpodecCHOHANIBHOTO 00pa30BaHUs
(mucemo JlemapTaMeHTa TOCYIapCTBEHHON IIOJIMTHKH B cdepe MOATOTOBKH
pabdounx kaapos u JJI1O Munoopuayku Poccun ot 17.03.2015 Ne 06-259).
Conepxkanne TmporpamMmbl  «MareMaTuka)  HampaBJICHO Ha  JTOCTH)KCHHE
CJICTYIOTITUX
eJsen:

* oOecrieueHne chOpMUPOBAHHOCTH TPEJICTABICHUNA O COIUATIBHBIX, KYJIbTYpPHBIX
U UCTOPUYECKUX (haKTOpaX CTAHOBIICHUS MAaTEMAaTUKHU;

» obecrnieueHue CHOPMHUPOBAHHOCTH JIOTHUYECKOTO, aJTOPUTMHYECKOTO M
MaTEMaTHYECKOTO MBIIIICHHUS;

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

» obOecreueHre C(POPMHUPOBAHHOCTH IMPEJACTABICHUI O MaTeMaTHKEe KaK YacTH
OOIIEYeIOBEYECKON KYJIbTYPhl, YHUBEPCAIHHOM SI3BIKE HAYKH, IMO3BOJISIOIIEM
OTHMCHIBATH U U3y4YaTh PEATbHBIC TIPOLIECCHI U SIBJICHUS.

CopepxaHue MpOrpaMMbl HAmpaBiIC€HO Ha OCBOEHUE OO0YYaroIIMMHUCS
3HAHWM, yMEHUI 1 HABBIKOB Ha MPOQPUIBHOM ypoBHE B 00beme 320 yacos.

PabGouass mporpamMmmMa  uMeeT  SIBHO  BBIPOKEHHYIO  IPOQHUIBbHYIO
COCTABJISIFOIIYI0, BKJIIOYAET B CEOsl 3J€MEHThI NPO(EeCcCHOHAIBLHO HAIMPaBIECHHOTO
coJiep>KaHus, HEOOXOIMMBIE /JI1 YCBOEHUS MpodeccuoHanbHOil 00pa3oBaTeIbHOM
nporpaMmmal, OpMUpPOBaHUS y 00yHarOIUXCs MPOGHEeCCUOHAIBHBIX KOMIIETEHIIUMN.



B mporpamMmy BKIIFOUEHO copepiKaHue, HAlpaBiIeHHOE Ha (OPMUPOBAHUE Y
oOydJaroImmxcss KOMIICTCHIIMH, HEOOXOJMMBIX JIII KadeCTBEHHOTO OCBOCHHS
[IIIKPC nHa 06a3e OCHOBHOTO 0O0OIIEero oOpa3oBaHHS C IOJYYCHHEM CPEIHETO
oO1ero oOpa3oBaHus;

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. O6nacTb npuMeHeHus1 padoyeil MPOrpaMmbl
Pabouass mporpamma y4eOHON TUCIUIUIMHBI «MaTeMmaTnkay SBISETCS YacThIO

OCHOBHOH MpogeCCHOHATBHON 00pa30BaTeIbHONW MPOrpPaMMBl B COOTBETCTBUU C
®I'OC no nmpodeccusm CITO 38.01.02 IIpomasen, KOHTpoOIEp- KacCHP.

1.2. MecTo y4eOHO# TUCHUIINHBI B CTPYKTYpe OCHOBHOM npodeccHOHAIbHOM
00pa3oBaTeIbHOI MPOrPaAMMBbI:

VYyeOHass AUCHUIUIMHA BXOAUT B 0011€00pa30BaTEIbHBIN LUK, OTHOCUTCA K
npodUIBLHBIM 00111€00pa30BaTEIbHBIM JUCITUTIIIUHAM.
1.3. eau u 3a7a4u JMCUMIUVIMHBI - TPeOOBaHUSA K pe3yJibTaTaM OCBOEHUA

Y4eOHOM TUCHMIIIMHBI

OcBoenue conaepxaHusi yueOHON AUCHUIUIMHBI «MaremaTnka» oOecreynBaeT
JIOCTUKEHUE 00y4JaronmMucs CJIEIYIOIIHNX pEe3yJIbTATOB:
* JINYHOCTHBIX
- ¢(hOpMUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHKE, KaK YHUBEPCAIBHOM SI3BIKE
HayKH, CPEJCTBE MOJICTUPOBAHUS SBJICHUN M TMPOIECCOB, HIEIX M METOJax
MaTeMaTUKH;
- MOHMMAHHWE 3HAYUMOCTM MATEMATHKU JJISI HAayYHO-TEXHUYECKOIro Iporpecca,
c(hOpMHPOBAHHOCTh OTHOIICHHUS K MaTEMaTHUKE KaK K 4YacTH OOIIeUeT0BEYECKOM
KYJbTYpbl YE€pPE3 3HAKOMCTBO C HCTOPUEH pa3BUTHUA MATEMAaTUKH, 3BOJIIOLUEH
MaTeMaTHUYECKUX HJICH;
- pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpPaKEHUS,
AITOPUTMUYECKOMN KYJIbTYPhl, KPUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOAMMOM
TSt Oyayien mpodecCuoHaaIbHON IeATeIbHOCTH, JJISl TPOJIOKEHUST 00pa3oBaHus
U caM000pa30BaHMUS;
- OBJIQJICHWE MATEMAaTUYECKHUMH 3HAHUSIMH W YMEHHUSMH, HEOOXOIMMBIMH B
MOBCEIHEBHOM  W3HHW, IS OCBOCHHUSI CMEXHBIX €CTECTBEHHO-HAYYHBIX
JUCIUTUIMH W JAUCIUIUIMH  TPOo(EeCCUOHATBHOTO IMKJIA, JJIs  TOJTY4YEHUs
oOpazoBaHus B 0O0JIACTSX, HE TPEOYIOUIUX YIIyOJIEHHOM MaTreMaTH4ecKon
MOATOTOBKH;
- TOTOBHOCTb U CHOCOOHOCTHh K 00pa3oBaHHIO, B TOM YHCJIE CaMOOOPa30BaHMIO,
Ha TPOTSHDKEHWHM BCEM JKU3HU; CO3HATEIIBHOE OTHOIICHUE K HENpPEepPhIBHOMY
0o0pa30BaHUIO KaK YCIOBHIO YCIEUTHOW NpodhecCHOHATBHOM M OOIIECTBEHHOM
JEATEIIbHOCTH;
- TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITEIbHOM TBOPUYECKOH U OTBETCTBEHHOM
NesTEeIbHOCTH;



- TOTOBHOCTh K KOJUJIEKTUBHON paboTe, COTPYAHHUYECTBY CO CBEPCTHHKAMH B
oOpa3oBaTenpHOM,  OOLIECTBEHHO  IOJIE3HOM,  y4eOHO-HMCCIIEeI0BaTENbCKOM,
IIPOEKTHOW M JPYIMX BUJAX ACSITEIBHOCTH;

- OTHOLICHHE K MPOPECCHOHATBHON NEATEIbHOCTU KaK BO3MOYKHOCTH y4YacTHs B
pPELICHUH JIMYHBIX, OOIIECTBEHHBIX, TI'OCYJAapPCTBEHHBIX, OOIIEHALMOHAIBHBIX
pooem;

* MeTanpeAMeTHBbIX:

- YMEHHE CaMOCTOSTEIbHO ONPEAENIATh LUEIH ACSITEIIbHOCTH U COCTABIAThH IIAHBI
NEATEIbHOCTH; CaMOCTOSTEJIEHO OCYILIECTBIISTD, KOHTPOJIMPOBATH U
KOPPEKTUPOBATh JEATEIBHOCTD; HCIIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI IS
JOCTH)KEHHSI ITIOCTABJICHHBIX LEJIEH W pealu3alid IUIAHOB JIESITEIIBHOCTH;
BBIOMPATH yCHEIIHbIE CTpaTeruu B Pa3IMYHBIX CUTYaLHSIX;
- YMEHUE NPOAYKTUBHO OOIIATHCS U B3aMMOJICHCTBOBATH B IIPOLIECCE COBMECTHOM
NEATEIbHOCTH, YYWUTHIBATH TMO3HUIMH JPYTUX YYaCTHUKOB JI€ATEIbHOCTH,
¢ pexkTUBHO pazpeniaTh KOHPIUKTHI;

- BJIaJICHHE HaBbIKAMHU [T03HABATEIbHOM, Y4€OHO-UCCIEA0BATEIBCKON U MPOEKTHON
NESTEIbHOCTH, HAaBBIKAMU pa3pellieHus NpoOJieM; CIIOCOOHOCTh U TOTOBHOCTb K
CaMOCTOATEIBHOMY IIOMCKY METO0B PEICHUS IPAKTUYECKUX 3aad, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

- TOTOBHOCTh U CHOCOOHOCTH K CaMOCTOSITeNIbHOM  MH(OPMAIMOHHO-
MO3HABATEJIbHOM JIEATEIbHOCTH, BKIIIOUAsl YMEHUE OPUEHTUPOBATHCS B PA3JIMYHBIX
UCTOYHUKAX HMHQPOPMALIMM, KPUTHUYECKH OLEHUBaTh U HUHTEPHPETUPOBATH
uH(pOpMalHIO, NOJIy4aeMYIO u3 pa3IMYHBIX UCTOYHUKOB;
- BJIaJICHUE SI3BIKOBBIMHU CPEACTBAMHU: YMEHHE SICHO, JJOTUYHO W TOYHO M3Jararh
CBOIO TOYKY 3pEHHs, MCIOJIb30BaTh AaJCKBATHBIE SI3BIKOBBIE  CPENCTBA,;
- BJIaJICHUE HaBbIKaMU MO3HABATEIbHOU pe(IEeKCUU KaK OCO3HAHMs COBEPLIAEMbIX
JIEWCTBUM U MBICIUTENBHBIX MPOLECCOB, UX PE3YJNbTATOB U OCHOBAHWM, TPAHULL
CBOET0 3HAaHWSA W HE3HAHHWSA, HOBBIX MO3HABATEIbHBIX 337a4 W CPEICTB I UX
JOCTHKEHUS,

- LEJICYCTPEMJICHHOCTh B MOMCKaX M MPHUHIATHH PEIIEHUH, COOOpa3UTEIbHOCTh U
UHTYULUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUN; CIHOCOOHOCTH
BOCIIPUHUMATh KpacoTy " rapMOHUIO MUpa;
* IpeAMETHBIX

- c(hOpPMHPOBAHHOCTh TMPEACTaBICHUI O MaTeMaTUKe KaK 4YacTd MHPOBOM
KyJIbTYphl M MECTE€ MaTeMaTUKh B COBPEMEHHOM IMBMIIM3alUU, CIIOCO0AX
ONMMCAHMS  SBJICHUM  peajbHOr0o  MHUpa HAa  MaTeMaTHUYeCKOM  S3BIKE;
- c(hopMHpPOBAaHHOCTH MPEJACTABICHUA O MAaTeMaTUYECKUX MOHATHIAX Kak
BAKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOMIMX OMNHUCHIBATH U H3Yy4aTh



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; UCIIOJIb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B
TOM YHUCJE JUIsl TOMCKA MYTH PELICHHs] M WUIKOCTPAlWU PEUICHUs YPAaBHEHUN U
HEPAaBEHCTB;

- c()OPMUPOBAHHOCTD MPEACTABICHUI 00 OCHOBHBIX MOHATHUSAX MAaTeMAaTUYECKOTO
aHajau3a W KX CBOWMCTBAx, BJIAJICHUE YMEHUEM XapaKTEpPU30BaTb 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
pacrno3HaBaTh reoMeTpuueckue (Urypbl Ha yepTexax, MOJCNIAX U B PEATbHOM
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 HCIIOJB30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOIPaMM IIPH
peleHny 3aaa4.

1.4. Koiu4ecTBO 4acOB HA 0CBOEHHE MPOrPaMMbl Y4eOHOH TUCUMILIUHBI
MaKCUMaJbHOW yueOHOM Harpy3ku ooyuatomerocs 480 yacoB, B TOM YHUCIIE:
00s3aTeNbHON ayIUTOPHON yueOHOM Harpy3ku oOydaromierocst 320 daca;
CaMOCTOATENLHOM paboThl oOy4varomierocs 160 gaca.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUIJIAHBI

2.1. O0beM yueOHOM NMCIUIVIMHBI M BUAbI Y4e0OHOH padoThI

Buabl yueOHOM padoThl

Oo0BeM 4acoB

MakcuMasibHasi yueOHasi HAarpy3ka (Bcero) 480
Oo0s13aTeIbHAN ayAUTOPHAA yYeOHAsl HArpy3Ka (Bcero) 320
CamocrosiTesibHas padoTa o0y4yawiuerocs (Bcero): 160
- TomarrHss padora:

paboTa C KOHCIIEKTaMH JICKITUH 54
pelieHure 3a7a4d U ypaKHeHU! 1o 00pasiry 69
pelieHre BapruaHTHBIX 3371a4 U YIPKHEHUH 37

- IOJITOTOBKA pedepaToB

- IOATOTOBKA MaKCTOB

[IpomexxyTouHas arrectanus B opMe sK3aMeHa

34gaca 55 MuUHYT




2.2 TeMmaTH4yeCKHil IVIAH M cOoJlepKaHue YYeOHOH JUCHMIVIMEBI «MaTeMaTHKa»

Conepxanne yueOHOro Marepuasa, CaMoOCTOSITE/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. Kaxkue uncina Ha3pIBalOTCS HATypaabHBIMU 1. HaxoauTh pa3HOCTh OTPULIATEIBHBIX YHCEIL;
1. Kakue unciia Ha3bIBalOTCS HpPaMOHAIBHBIMU; 1. HaxonuTh cyMMy MppallMOHATIBHBIX YUCEN;
2. Kakue uncina Ha3bIBalOTCS IEWCTBUTENIbHBIMU; 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 YPABHEHUH C TBYMS
6. OpnHOpo/AHbIE YPAaBHEHUS! OTHOCUTENBHO HEM3BECTHBIX X U Y; | IEPEMEHHBIMU;
7. MeTto MHTEpPBAJIOB.

Tema 1. Pa3zBurue nmoHATHA O
qucjae

Conep:xxanue y4e0HOI0 MaTepuaJjia

11

[TonsaTtue nencTBUTENBHOrO yncia. L{enbie, paninoHaaIbHbIE

yuciia. MHokectBa yuces. CBOICTBa NeHCTBUTENbHBIX YHUCEIL.

[Tpubnmxennbie BeruncaeHus. [IpubnuxenHoe 3HaUCHUE
BEJIMYMHBI U TTOTPEIIHOCTU MPUOTUKEHU.
KowmriekcHbie uncna. JleficTBus Haa KOMIUIEKCHBIMM
YHCIaMH.

10




PaHI/IOHaJ'II)HLIe BBIPAKCHUAI. OI[HOpOI[HI)IC YPaBHCHHA
OTHOCHUTCIIbHO HCU3BCCTHLBIX X U Y. MCTOII HHTCPBAJIOB.

KonTponbHas padora Nel 1 3
CamocrosiTenbHas padota ooyqaronuxcs Nel 6

1/1. Pabora ¢ KOHCIIEKTaMHU JIEKIIHA. 2 1
1/2. Pemienue 3a7a4 v ynpaxHEeHHU 10 00pasiry 3 2
1/3. Penienue BapuaHTHBIX 3aJa4 M YIPAXKHEHHUHI 1 3

OoOyyaoumuiicss 10J1KeH 3HATh/IOHUMATh: Ymerb:
1. [loHATHS KBaAPATHOTO KOPHS, KOPHSA N —1 CTENIEHU;
2. [Tonsitue norapudma.
3. CaoiicTBa JI0rapu(mMoB. KOPHS;
4. [IpeoOpa3zoBaHue 1 BEIYKCIICHUE 3HAUCHU

JorapuMUYECKUX BbIPAKEHUN

HCPABCHCTBA

1. Haxomutb o6sacth onpenencHus QyHKIun;

2. Bpruucnsate cyMMy, pasHOCTH JIOTapu(MoB.
3. Pemars npocreiinue orapupmMudeckue ypaBHEHUSI.
4. Pemiats nmokaszareabHbIe U JOTapu(PMUUECKUE

1. HaxomuTh npuOmmkeHHOE 3HaYCHUE KyOMYEeCKOTO

Tema 2. Kopuu, cTenenu u
Jorapugmbi

Conep:kanue yueOHOT0O MaTepuaJia

32

[TonsTue kopHs crenenu N. KopHU 4ETHON U HEUETHON
creneHed. Apugmerndeckuii kopeHb. CBOMCTBA KOpHEN
crereHu N. CTeneHp ¢ palroOHAIBHBIM [TOKA3aTEIEM.
CBOICTBA CTENEHU C PALIMOHAIBHBIM MTOKA3aTEIIEM.
[ToHATHE CTENEHN C MPPAMOHATIBHBIM [TOKA3aTEIEM.
[TokazarenbHas QpyHKIIHS.

[Tonsitue norapudma. CoiicTsa gorapu@pmos.
Jlorapudgmuueckas QyHKIHS.

[Ipocrenmme nokasarenpHble ypaBHeHUs. [Ipocreimmue
norapuMUYECKIEe YPaBHECHUS.

YpaBHEHMS, CBOAIIMECS K MPOCTENIIUM 3aMEHOMN
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Heu3BeCTHOrO. [Ipocreiiimme nokazareibHbIE HEPABEHCTRA.
[Tpocreiimue morapupMuIecKrie HEpaBEHCTBA.
HepaseHncTsa, cBoAsIKECs K TPOCTEUIINM 3aMEHOU
HEHU3BECTHOT'O

KonTponbHas pabora No2 1 3
KontponpHas pabora Ne3 1 3
CamocrosiTensbHast padbota o0yvatomuxcst No2 16
2/1. PaboTa c KOHCIEKTaMH JIEKIIHI 6 1
2/2. Pemenue 3aa4 U yrnpaxxHEeHUN 10 00pasiry 6 2
2/3. Perenue BapyaHTHBIX 3a]1a4 U yIIPAXKHEHUN 4 3
OOyuarouuiics 10/:KeH 3HATH/IIOHUMATh: YMmers:
1. onuchIBaTh B3aMMHOE PACTIOJIOXKEHHUE MPSMBIX U TNIOCKOCTEH B 1. HaxoauTh IBYTpaHHBIN yTOI.
MIPOCTPAHCTBE. 1. HaxoauTth yroa MexIy MI0CKOCTIMHU.
1. apryMeHTHUpOBaTh CBOM CYXACHUS 00 TOM PACIOJIOKEHUH. 2. 1300paxars Gurypsl.
2. aHAJIM3UPOBATH B MPOCTEHININX CITydasx B3AUMHOE PACIIOIOKEHHE
00BEKTOB B MPOCTPAHCTBE;
Tema 3. [Ipsimbie u mi1ockoctu | Coep:kaHne y4eOHOT0 MaTepuajia 26 2
B MPOCTPAHCTBE Crepeomerpusi, akcuoMmbl. [lapanienbHble TpsiMBIE B
IPOCTPaHCTBE. [TapamiensHOCTE  TpEX  MPSAMBIX.
[TapamnensHOCT,  OPSAMOW W IUIOCKOCTH.  B3anmHoe
pacrnojoKeHWe TMpsIMBIX B NPOCTpPAHCTBE. YIIBL €
COHAINpPABIECHHBIMU CTOPOHAMHU. YTOJ MEXKY MPSIMBIMHU.
[TapamnensHOCTh TWIOCKOCTEW. I[lapaiutenbHble IUIOCKOCTH. 2

CBoiicTBa napaiebHbIX IIOCKOCTEMH.

Terpasnp. [Tapautenenune.

[leprieHIMKyASPHBIE IPSIMBIE B ITPOCTPAHCTBE.
[TapannenpHble TPsAMBIE, NEPIIEHAUKYISIPHBIE K TUIOCKOCTH.
[Ipu3HaK nepneHauKyIIpHOCTH IPSAMOU U IIIOCKOCTH.
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MIJI0OCKOCTBIO.
JIByrpaHHbIN yTOJI.

IIJIOCKOCTH

MIPOEKIINH.

Teopema o0 IpsAMOM, NEPIIEHIUKYIIPHON K IO CKOCTH.
PaccTosHrEe OT TOUKM A0 ITOCKOCTH.
Teopema 0 Tpex NEPIEHAUKYISIpax. Yrojl MEXAy MNpsIMON U

[Ipu3Hak nepneHuKyIsIPHOCTH IBYX IJIOCKOCTEH.
I'eomeTrpuueckue npeoOpa3oBaHus IPOCTPAHCTBA:
MapajuleIbHBIl  TIEPEHOC,

CUMMCTPHUA OTHOCHTCIIBHO

[TapannensHoe npoextupoBanue. [lmomane OpTOroHaIbLHOU

N300pakeHne NpoCTpaHCTBEHHBIX (DUTYp

KontponbHas pabora Ned 1
KontponbHas padora No5 1
CamocTrosTenbHas padota o0yuarommxcst Ne3 13
3/1. Pabora ¢ KOHCIIEKTaMH JIEKIIUIA 4
3/2. Pemienue 3a7a4 v yrpaxxHeHUI 1o o0pasiry 6
3/3. PenieHurie BapuaHTHBIX 3a7a4 U YIIPaKHEHUH 3
Ooyuawoumuiicsi 10JKeH 3HATh/IIOHMMATh: YMerh:
1. Onpenenenre nepecTaHOBKU U3 N 3JIEMEHTOB. 1. BoruucnaTs gakropuan A NpOCTEHIINX BhIPAXKEHUN.
1. Onpenenenue pa3menieHus U3 N 3J€MEHTOB. 1. BrinuceiBaTh Bce coueTaHus U3 MATH 3JIEMEHTOB.
2. OnpenienieHre COYETaHUs U3 JAHHBIX N 3JIeMEeHTOB 10 K
Tema 4. JneMeHTBI Coaep:xanne y4e0HOro MarepuaJia 14

KOMOMHATOPUKU

OCHOBHBIE MMOHITHS KOMOMHATOPUKH. 3a/1a4M Ha MOJICYET
YyHca pa3MeIIeHUM, IEpECTAHOBOK, coueTanul. Pemenne
3a/1a4 Ha repedop BapuaHToB. CBOKCTBA OMHOMHHAIBHBIX
koddurmenton. Tpeyronbuuk [Nackans
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KonTponbHas padborta Ne6 1 2

CamocrosiTenbHas pabota odyqaronuxcs Nod 7

4/1 paboTa ¢ KOHCIIEKTaMH JICKITUH 2 1

4/2 pelieHue 3a7a4 U yIpaxHeHUH 1o o0pasity 3 3

4/3 penieHue BapuaHTHBIX 3a7a4 U YIPaXKHEHHUH 2 3
Ooyuaoumuiicsi j10J15%keH 3HATH/IOHUMATh: YMmerb:

1.  ®opmyny pacCTOSHUS MEXAY IBYMS TOUKaAMHU. 1. HaxoauTs yron Mex iy BEKTOpaMH.

2.  KoopauHaTel BEKTOpA. 2. BBIaucasaTh yrisl MeXTy MPSMBIMA U TIJIOCKOCTSMH.
CkansipHOoe IpOU3BeICHUE BEKTOPOB Haxonuthb ckalispHOE MPOU3BEICHUE BEKTOPOB
Tema 5. KoopauHaTsl 1 Coaepxanne yueOHOro MaTepuaJa. 29 2
BEKTOPBI

[TonaTHE BEKTOpa B IIPOCTpPAaHCTBE. PaBEHCTBO BEKTOPOB.
CrnoxxeHune u BblUMTaHUE BEKTOPOB. CyMMa HECKOJIBKHMX
BEKTOPOB. YMHOKEHHE BEKTOpa Ha unciio. Komnanapusie
BeKkTOphlL. [IpaBuiio napaiutenenunena. Pazmoxenue Bekropa
110 TPEM HEKOMIUIaHAPHBIM BEKTOPaM.

IIpssmoyrosbHas cucrema KOOpAUHAT B IIPOCTPAHCTBE. 2
Koopaunars! Bekropa. CBsi3b MEXly KOOPIMHATAMU BEKTOPA.
CBs3b MeXy KOOpAMHATAMU BEKTOPOB U KOOPJINHATAMH
Touek. [Ipocreiimme 3a1a4n B KOOpAMHATAX.

Yron mexny Bekropamu. CKaJsipHOE IPOU3BEICHUE BEKTOPOB.
Brrunciienne yrioB Me1y TPSIMBIMU U TTOCKOCTAMH

KonTponbnas pabora No7. 1 3

CamocTrosiTenbHas paboTa obydaromuxcs NeS5

5/1. Pabora ¢ KOHCIIEKTaMH JIEKIIUIA 6 1

5/2. Pemienue 3a1a4 ¥ ynpaxHeHHH 1o 06pasiry 7 2

5/3. Penienre BapUaHTHBIX 3a7a4 U YIIPaKHEHUN 4 3
Ooyuaouuiicsi 10JKeH 3HATh/IIOHMMATh: \ Ymern:
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Omnpenenenue paiuaHHONW MEpHI yTia.

1.
1. ®opMyJIbl TOJIOBUHHOTO YTIIA.
2.

[IpeoOpazoBanus CyMMbl TPUTOHOMETPUUECKUX (PYHKIIHIMA
B IIPOU3BEICHUE U TIPOU3BEICHUS B CYMMY.

Pemate mpocreiiiiime TpUroHOMETPUYECKUE YPABHEHUS.
Pemate npocreiiiiue TpUroHOMETPUYECKUE HEPABEHCTBA.
Hcnonb3oBath HopMysibl IOBUHHOTO YTJIA.

Bripaxarbs TpuroHoMeTpuieckux GyHKIUNA yepe3 TAHTEeHC

WP

3. OcCHOBHBIC TPUTOHOMCTPUYCCKHUC TOXKACCTBA. ITOJIOBUHHOI'O apryMCHTA.

dopMyIibl TPUBEACHUS.

Hcnonb3oBath HopMyJIibl PUBEICHUS

Tema 6. OCHOBBI
TPUTOHOMETPUH

Conep:xxanmne yueOHOT0 MaTepuaJia 35 2

Pannannas mepa yrma. CuHyC, KOCUHYC, TAHT€HC U KOTAHTE€HC
yucina.  OCHOBHBIE  TPUIOHOMETPUYECKHE  TOXKJIECTBA,
(dopmynbl npuBeneHusi. CUHYC, KOCUHYC M TaHT€HC CYMMBbI U
pa3HocTH JBYX ynioB. CHHYC M KOCHMHYC JIBOWHOIO YIJa.
@®opmynbl  1osnoBUHHOTO yra. [IpeoOpa3oBaHus CyMMBI
TPUTOHOMETPUYECKUX  (PYHKUMA B  MPOU3BEACHUE U
IIPOU3BEICHNUS B CyMMYy. BbIpa’keHHE TPUTOHOMETPUUYECKUX
GyHKIMH ~ 4Yepe3  TaHTCHC  IOJOBHHHOTO  apryMeEHTa. 2
IIpeoOpazoBanus IIPOCTEUIINX TPUTOHOMETPUUYECKUX
BBIPAXKCHUN.

[Ipocreiimme TPUrOHOMETPUUECKHE YpaBHEHUS. Perenne
TPUTOHOMETPUYECKUX ypaBHeHUH. [Ipocreiimme
TPUTOHOMETPHUYECKNE HEPABEHCTBA. APKCUHYC, AapKKOCUHYC,
ApKTAHT€HC YHCIIA.

KontponpHas padora Ne§. 1 3

KonTponpHas padbora N9 1 3

CamocTrosiTenbHast pabota oOyuarommxcs No6 18

6/1. Pabora ¢ KOHCIIEKTaAMHU JIEKIIUIA 1

6/2. Pelienue 3aa4 v ynpaxxHeHU 1Mo oopasity 4 3
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| 6/3. Peltenne BApUAHTHBIX 33184 M YIPaKHEHHIT | 3 | 3

Oovy4yaronmmiicss 10JkeH 3HATL/IOHNMATD: YMeETh:
1. IlonsiTue coOBITUSI, BEPOSITHOCTH COOBITHS. 1. Pemars MPaKTUYECKUE 3a1auu C MIPUMECHEHUEM
2. [ToHsTHE O HE3ABUCUMOCTH COOBITHIA. BEPOSTHOCTHBIX METOJIOB.

3. duckpeTHas cinyyaiiHas BeJIMUMHA, 3aKOH €€ paclpeesiCHusI.
4.YucnoBble  XapaKTEpPUCTUKH  JUCKPETHOW  CIy4alHOH
BeaM4MHbBLIIOHSATHE 0 3aKOHE OOJIBIINX YHCET.

Tema 7. JiieMeHTHI TEOPUU Copnepxanue y4eOHOro marepuaJia 14
BEPOSATHOCTEH. 2
DJIeMeHTbl MaTeMATH4YeCKO
CTATHUCTHUKH

CoObITHE, BEpPOSTHOCTH COOBITHS, CIOKCHHE W YMHOXKEHUE
BeposiTHOCTeH.  [loHsTHE O  HE3aBUCUMOCTH  COOBITHH.
JluckpeTHast ciydyalHasi BEJIIMYMHA, 3aKOH €€ PacCIpeICIICHHUS.
HucnoBble XapaKTEPUCTUKN JUCKPETHOM CIIy4alHOW BEIIUYUHBI.
[TonsaTne 0 3akoHEe OOJIBIINX YHCE.

[IpencraBienne AaHHBIX (TAOMWLBI, AUArpaMMbl, TpapuKH),
reHepaibHas COBOKYITHOCTb, BBIOODKA, cpenHee
apupmeTnyecKkoe, MeJMaHAa. [lonsaTHe 0 3aa4ax
MaTeMaTHYECKOM CTaTUCTHUKH.

Pemenre npakTHYeCKuX 3a/1a4 ¢ MPUMEHEHUEM BEPOSTHOCTHBIX
METO/OB.

KontponbHas padora Nel0 1 3
CamocTtosiTenbHast pabota obyuaromuxcs Ne 7 7
7/1. Pabora ¢ KOHCIIEKTaMH JIEKIIUIA 3 1
7/2. Pemienue 3a1a4 v yrpaxHeHU o 00pasity 2 2
7/3. Perienue BapraHTHBIX 3314 U YIIPAXKHEHUN 2 3
2 KYPC.
OOvuawuuiicss 10/:KeH 3HATH/IIOHMMATh: \ YMmern:
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1. CaoiicTBa QPyHKIUH. 1. HaxonuTh mpomMexyTKu Bo3pacTaHUs U YOBIBAHUA,
2. OO6parHbie GyHKIUY. HauOOoJbIIICE M HAUMEHBIIIEE 3HAYCHUS.
3. [IpomesxyTku Bo3pacTanus U yObIBaHUA, HauOompliee 1 | 2. Croutsh rpaduku 3aJaHHBIX QYHKIIUH.
HaMMeEHbIIIee 3HAYCHMUSI.
Tema 8. ®ynkunu, ux cpoiicra | Coaep:kaHue y4eOHOro MarepuaJia. 24 2
U rpaguku

Oynkuyun. O6IacTh ONMpeeIeHUs U MHOXKECTBO 3HAYCHHIA; 2

Pa3IMYHBIMU CIOCOOAMMU.

rpaduk GyHKIHUU, TOCTPOCHHUE TPAPUKOB (PYHKIIUI, 3aJaHHBIX

CaoiicTBa (PyHKIIMM: MOHOTOHHOCTb, YeTHOCTh, HEYETHOCT,
OTPaHUYCHHOCTb, IEPUOJUIHOCTH. [I[pOMEXYyTKH BO3pacTaHUs
U yObIBaHUS, HAaMOOJIbIlIEEe U HAUMEHbIIIEEe 3HAYCHUSI.
I'paduueckas unrepnperanus. O6parasie Gynkuuu. O6macTh
ompeesieHHs U 00JIacTh 3HaYeHUN 00paTHON (DYyHKIIUU.
[Tpumepsl UCIONb30BaHUSI OOPATHBIX TPUTOHOMETPUUECKUX
dbyukuit. ['padux oOparHont GyHKIIUM.

ApudmMernueckue onepanuu Haj GYHKITUSIMU.

KontponpHas pabora Nell. 1 3
CamocTrosiTenbHas pabota oOyyarommxcs No

8/1. PaboTa ¢ KOHCIIEKTaMU JIEKINI 3 1
8/2. Pemienune 3a1a4 v yrpaxHeHU 10 00pasiry 5 2
8/3. Penienne BapuaHTHBIX 33/1a4 U YIPOKHEHHI. 2 3

Ooyuawomuiicsi 10J15keH 3HATH/IOHUMATh:

1. ITonsiTe MHOTOTPAHHUKA

2. OnpeneneHus NPU3MbI, MTUPAMUIBI

3. Buapl cummeTpuii B MpOCTPaHCTBE
[IpocTpancTBeHHYI0 Teopemy [Tudaropa

4. @opmyny MIOMIAAX TOBEPXHOCTH MPU3MBbI, TUPAMUIBI

YMeTb:

1.Pemars 3a1aun ¢ mpsAMON U HAKJIIOHHOM IPU3MOM.
PemaTe 3a1a4u ¢ IPaBUIbHOW NUPAMUION, YCEUEHHON
MUPaMUIOM.

2.Pematp 3a1a41 Ha BRIYMCIICHUE TUIOLIAIN TOBEPXHOCTH
[IPYU3MBI U IUPAMUJIBI.

Tema 9. MHOrOrpaHHHUKH.

\Conepmanne yueOHOro MmarepuaJia.

| 26 | 2
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H.]IOIIIaIlL MOBEPXHOCTH

Bepimnebl, pedpa, rpaHi MHOTOTpaHHHKa. Pa3BepTka.
MHororpaHHsle yrisl. Bellmykiieie MHOTOrpasHuku. Teopema
Ditnepa.

[Ipusma. [Ipsimas u HakiloHHas npusMa. [IpaBuiibHas npusma.
[Tapamnenenunen. Ky6. Ilpoctpancrsennas teopema IIudaropa.
[Inpamuna. [IpaBriibHas nupamMua. YceueHHas nupaMuia.
Tetpasmp.

CummeTpuu B KyOe, B apajuieienunese, B Ipu3Me U
[MAPAMHUJIE.

DOopMyJIBI 1JIs BBIYUCIICHUS TIJI0IIAIA IOBEPXHOCTHU ITPU3MBI U
[MAPAMUJIBI.

KonTtponbHas pabora Nel2 1 3
CamocrositenbHast padota oOydarommxcs Ne 9 13

9/1. PaboTta ¢ KOHCIIEKTaAMHU JIEKIIHAI 4 1
0/2. Pemenue 3a51a4 v ynpakHeHH 1o o0pasiry 5 2
9/3. PerieHne BapuaHTHBIX 33734 M YIIPAXKHESHUH 4 3

Oo0vyuyaronmmiicss 10JkeH 3HATL/IOHUMATD: YMeTh:

1. Huwmnaap. Konyc.

2. OceBble CEYCHHS U CEUCHHUS, TapaJIeTbHBIE OCHOBAHUIO.
[ap u cdepa, ux ceuenus. KacareabHas mioCcKocTh K cdepe.
3. I1nomaap NOBEPXHOCTH TEJI BPALICHUSI.

1. HaxomuTh pacCTOSIHHE OT IIEHTPa Cephl 10 TIOCKOCTH.
2. HaxomguTh mutomanp ceueHus mapa, cepsl.
3. HaxomuTs momniaas MOBEpXHOCTH TEJ BpAICHUS.

Tema 10. Tesia ¥ NOBEPXHOCTH
BpalnieHust

Conep:xxanue y4e0HOI0 MaTepuaJjia

14

[{nnuHap W KOHyC. YcedeHHbId KOoHyc. OCHOBaHHME, BBICOTA,
OOKOBasi TMOBEPXHOCTh, oOOpasytomas, pas3BepTka. OceBbie
CEUEHMS U CeUEHUs1, TapaJlJieIbHbIe OCHOBAHUIO.

[ap u cdepa, ux ceuenus. KacarenbHas mIOCKOCTh K cepe
DopMyIIbl TJIOMAAN MOBEPXHOCTH LIMJIMHPA, KOHYCA, 11apa.

KonTponbHas padora Nol3
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CamocrositenbHas padora odyqaronuxcs Ne 10

10/1. Pabora ¢ KOHCIIEKTAMHU JIEKIIUH

10/2. Penienue 3a1a4 1 yupaKHEHUH 110 00pasiry

N

10/3. Pemienue BapuaHTHBIX 3a7a4 U YIIPAKHCHHIHA

OQovuaronmiicss 10JkeH 3HATHL/MMOHUMATD: YMeTh:

1. [TonsTue npenena GpyHKIUU, UX CBOWCTBA. 1. Haxonuts npon3BoIHbIE CyMMBI,

HenpepbiBHOCTS.

Pa3HOCTHU, IPOU3BEACHUS, YACTHOTO.

2. [TonsiTrie 0 mpou3BoaHON (DYHKITNH, €€ TEOMETPUIECKUN  |2. Haxonute mpon3BOIHBIE OCHOBHBIX

U (U3UYECKUN CMBICIL.

3. [IpousBoaHbBIE CyMMBI, pa3HOCTH, TPOU3BE/ICHHUS,

JaCTHOIO.

4, [Tpon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITUH.

PIIEMEHTAPHBIX (PYHKIIHIA.

Tema 11. Hauaja
MATEMATHYECKOr0 AaHAJIN3A

Conep:kanue yueOHOro MaTepuaJia.

32

[Tonsitue npenena ¢pynkuuu. CBoiicTBa MpenenoB GyHKIUMI.
[ToHsiTHE O HEMPEPBHIBHOCTH (PYHKIIMH.

[IpousBonnas. [lonsaTre o npon3BogHON PyHKLIMH, €€
reOMETPUYECKUN U (PU3UUECKUN CMBICH. YpaBHEHUE
KacareiabHOU K rpaduky pyHkuuu. [Ipon3BoHBIE CyMMBI,
pPa3HOCTH, IPOU3BEECHHUS, YacTHOTO. [Ipon3BonHbIE
OCHOBHBIX 3JIEMEHTapHBIX, CIOKHbBIX QyHKIUH. [I[puMenenue
IIPOU3BOTHOM K UCCIEIOBAHUIO (PYHKIIMI U MIOCTPOCHUIO
rpadukoB. Bropas mpousBogHasi, €€ TeOMETPUUCCKUN U
busnueckuit cmpici. [IpumeHnenne mporu3BOIHOM K
MCCJICIOBAaHUIO0 (PYHKIIMI M TIOCTPOCHUIO TPa(PUKOB.

KonTponsHas padbora Nel4

KonTponbHas padbora Nel5

CamocrositenbHas pabota odyvarouuxes Nel 1

11/1. PaGora ¢ KOHCIIEKTAMH JIEKIIAI
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11/2. Pemienue 3aa4 v ynpaKHEHUH 110 00pasiry 7 2

11/3. Pelienre BapuaHTHBIX 3aJ1a4 U yIPAKHEHUH. 5 3

Ooyuyammiics 10/2KeH 3HATH/IIOHUMATh:
1. [TepBooOpa3Hast 1 HHTETpall.
2. [TpumeHeHne onpeneeHHOro HHTeTpaia s

HAaxXO0XJACHUS IUIONIAAN KPUBOJIMHENHON TPANICLIHH.

YMeTh:
1. Haxonuth mepBoOOpa3HyIO U HHTErpal.
2. TlpuMeHSTH ompeaeaeHHbIN HHTerpal IJIs1 HaXO0XKISHUS

IJIOIIA/IA KPUBOJIMHENHOM TPaELUU.

Tema 12. UuTerpaJ u ero Conep:xkanne y4eOHOro MarepuaJa. 18
NpUMeHeHue
[lepBooOpa3Has u uHTerpai. llpumeHeHue ornpeneseHHOro
VMHTETpaja [l HAXOKIACHUs IUIOIMIAIA KPUBOJIMHEHHOU
Ttpaneuu. ®opmyna Heriorona—IJleitonuma. IIpumepsr
MIPUMEHEHUS] MHTErpaja B (JU3UKE U TEOMETPHH.
KontponpsHas pabora Nel6. 1 3
CamocrosTenbHas padora odyvaronuxcs Nel2
12/1. PaboTa ¢ KOHCTIEKTaMU JICKITUH 4 1
12/2. Penienue 3a1a4 v ynpaxkHEHHH 110 o0pasiry 3 2
12/3. Penienre BapuaHTHBIX 3a/1a4 U YIPAKHEHU. 2 3
OOvuarpuuiics 10/:KeH 3HATH/IIOHUMATh: YMerh:
1. ®opmynbl 06beMa KyOa, IPSIMOYTOILHOTO 1. Haxonuts 06beM KyOa, MpSIMOYTOJILHOTO MapasiiesieuIea,
napajuiesienuneaa, Npu3Mbl, HUWIMHAPA. MPU3MBI, IAJIMH]IPA.
2. ®opmyIibl 00beMa MUPAMUJIBI U KOHYCA. 2. Haxonutb 00beM nupaMuibl ¥ KOHYCA.
3. @opMyIIBI MJIOIIAIM TOBEPXHOCTEH IJIMHIpA U KOHYca.  |3. HaxonuTe nmmomaay moBepxXxHOCTEN HWIMHAPA U KOHYCA.
4. ®opmynel oObeMa 1apa 1 mionaau chepsl. 4. Haxoauts 00beMm miapa.

Tema 13. U3mepeHus B
reoMeTpum

Conep:xanue yueOHOT0 MaTepuaJia.

12
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O6beMm u ero usMmepenue. aterpansHas Gopmyina oobema.
Dopmysbl o0bema KyOa, IPSIMOYTOJIBHOTO
napajienenuneaa, npusMel, uwinHapa. Oopmynsl oObema
nupamMubl U KoHyca. @opmynbl IO MMOBEPXHOCTEN
nuiInHApa U koHyca. @opmynbl o6beMa Iapa U IUIONIAId

cdephl.

[ToxoOue TeIl.
MOBEPXHOCTEH U 00BEMOB TTOJOOHBIX TEJI.

OTHOILIIEHUSA IUTOIIAAEH

KonTponbHas padbora Nel7.

CamocrosTenbHas pabora ooyqaronmxcs Ne 13

13/1. PaboTta ¢ KOHCIEKTaMH JIEKITHI

13/2. Penienue 3a1a4 v ynpakHeHH 1o o0pasiry

N

13/3. Penienne BapuaHTHBIX 33/1a4 U YIPKHEHHM.

RPIWNO|F
|

Oovuaonmmicsa JT0JKeH 3HATL/IIOHUMATD:

1. OcHoBHBIE IIPUEMBI peneHuns pPalMOHAJIBHBIX,
UppALMOHAIBHBIX,
MTOKa3aTENbHBIX " TPUTOHOMETPHUYECKUX YPaBHEHHM

(pa3nokeHHEe Ha MHOMKHUTEJH, BBEICHWE HOBBIX HEW3BECTHBIX,
MOJICTAaHOBKA, TPaQUIECKUNA METO).

2. MeTon MHTEpBaJIOB.

3. M300pakeHne Ha KOOPAMHATHON TIJIOCKOCTH MHOXECTBA
pelieHnii ypaBHEHU U HEPABEHCTB C JBYMS MEPEMEHHBIMU H
WX CHCTEM.

YMmern:

1. Pewats panuoHanbHble, UPPALMOHAIBHBIE, TOKA3aTEIbHbIE U
TPUTOHOMETPUUYECKNAE YPABHEHUS U CUCTEMBL.

2. N3o0paxarh Ha KOOPAMHATHOW TIIJIOCKOCTH MHOXXECTBa
pelIeHnd YPaBHEHUIN U HEPABEHCTB C JBYMS IIEPEMEHHBIMU U UX
CUCTEM.

3. IlpuMeHsAT,  MaTeMaTUYeCKUe METOAbl  JUIS
cofiepKaTeIbHbIX 33/1a4 U3 pa3IUYHbIX 001acTel HayKu.

pelieHust

Tema 14. YpaBHeHus1 u Coaepxanne yueOHOro MarepuaJa. 20 5
HEPABEHCTBA
PaBHOCUIIBHOCTBH ypaBHEHU, HEPABEHCTB, CUCTEM.
PanmmonanwpHbple,  WppalMOHAIBHBIC,  MOKA3aTelIbHbIE U
TPUTOHOMETPUYECKNE YpaBHEHUA M cuUCTEMbL. OCHOBHBIE 2
OpUeMbl UX peleHus (pa3iokeHue Ha MHOXKHUTENH, BBEJICHUE
HOBBIX HEHU3BECTHBIX, MOJICTAHOBKA, rpaueCcKUil METON).
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PanmonanepHbple,  HppalMOHANIbHBIC,  IOKA3aTelIbHbIE U
TPUTOHOMETPUYECKHE HepaBeHCTBA. OCHOBHBIE MPUEMBI HX
pemenusi. Mcrionb3oBaHue CBONUCTB U TpadUKOB PYHKIIUI TTPH
pELICHUH YpaBHEHWW W HEPABEHCTB. METOJ HHTEpPBAJIOB.
N300paxkeHne Ha KOOPAMHATHOM IUJIOCKOCTH MHOMXECTBA
pelIEeHN YpaBHEHUI U HEPABEHCTB C ABYMS NIEPEMEHHBIMU U
HX CHCTEM.

[IpumeHeHnEe MaTeMaTUYECKUX METOJOB I  PELICHUS
COJlepKaTebHBIX 3a7ad W3 Pa3IUYHBIX 00JIaCTel HaykKu u
npaktuku. HWHTEpnperanusa pe3ynbTara, Y4YeT peajbHbIX
OTPAHUYCHUM.

KontponbHas padora Nel§.

CamocrosiTenbHas pabota odyqatontuxcs Nel4

14/1. Pabora ¢ KOHCIIEKTaMU JIEKITHI

14/2. Pelienue 3a1a4 v yrnpaxxHEHHU o 00pasiy

N

14/3.PenieHne BapUMaHTHBIX 3a7a4 M YIIPaKHEHUH.

IHoBTOpEHue

[IpeoOpazoBaHne  BbIpaKEHUM, COACpPKAIUX  pajUKall.
TpUroHoMeTpUUECKHUE YpaBHCHUSI.

[IpousBonnas. Ilpumenenue npousBoaHoi. IlepBooOpaszHas.
Boruucnenune momaneit ¢uryp. Muororpannuku. Kpyribie
Tena

N N EA DS

Bcero

320

CamocTtosiTenbHbIC PAOOTHI.

160
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3. YCJIOBHS PEAJIM3AIINN YYEFHOM JJUCITUIIINHBI
OY .03 MATEMATHUKA

3.1. MarepuajibHO-TeXHUYECKOE OOecrevyeHue

Peanm3anus yueOHON AMCHMITIMHBI TpeOyeT Hajduuus ydeOHOro kabwHeTra
«MaTteMaTHKa.
ObopynoBanue ydeOHOro KaOWHETa: TIOCAJOYHBIE MeCTa TI0 KOJHYECTBY
oOyuaronuxcs, pabodee MECTO MpernoAaBaTelis; JCKIIMOHHBIA W Pa3aaTOYHBIN
MaTepHuay, KapTOYKH JIsI OMpOCa; KapTOYKA C BapUAHTAMH CaMOCTOSATEIhHBIX
paboT; CTEHIIBI M TUIAKAThI C HEOOXOMMMBIMU JIJISl pPEelIeHHs 3amad (opMysiamu;
MOJIENIA TEOMETPUIECKUX QUTYP.
TexHudeckue cpeacTBa OOyUEHHs: KOMIBIOTED C JUIEH3MOHHBIM MPOTPAMMHBIM
o0ecrieyeHueM.

3.2. Uudopmannonnoe odecneyenue 00yueHust

Ilepeyenby y4eOHBbIX wu3gaHuil, WHTepHeT-pecypcoB, [IONMOJHUTEIbLHOM

JIUTEPATYPHI

OCHOBHbBIE HCTOYHUKHU:

1. CM. Huxonsckuii, M.K.IloramoB, H.H. Pemernukos, A.B. IlleBkun
«Anrebpa ¥ Hayanma waremaTudeckoro aHaimmza 10 kmacc», MockBa
«IIpocsemenuey, 2015.

2. CM. Huwuxoasckuii, M.K.Iloramos, H.H. Pemernuko, A.B. IlleBxun
«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 MaTeMaTHKe : 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 aHanmmsa: YueO0. mna 10-11 ki obmeobpasosar.
yupexaenuii / A. H. Kommoropos, A. M, A6pamos, 0. 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.
boromonos.- 10-e u3z., crepeorun. — M. : Ipoda, 2014.

4. TloropenoB A.B. Teomerpus: VYueb6. mus 10-11 ki ob6meoOpasoBar.
yupexaeHuil.-13-e uza.- M.: [Ipocsemenue, 2014.

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

pecypcoB).
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA

YUYEBHOM JUCHUIIIUHBI <MATEMATHUKA»

KOHTpOJII) N OICHKa pE3yJIbTaTOB OCBOCHUA y‘{C6HOI?I JUCHTHUITIINHBI
OCYHICCTBILICTCA IIPCIIOAABATCIIEM B IIPOLCCCC IIPOBCACHUA TCCTUPOBAHHA, a
TAaKKC BBIITOJIHCHUA O6y‘{aIOIHHMI/ICSI HHAWBUYAJIbHBIX SaﬂaHHﬁ, IIPOCKTOB,

HUCCIIEeI0OBaHUMH.
Conepxanue XapakTepucTHKa OCHOBHBIX BU/10B ®opMbI U METOAbI
o0y4eHust AeSITeJIbHOCTH 00yYAIOIIUXCS KOHTPOJISI M OLEHKH
pe3yJabTaToB
00y4eHust
Baencnue O3HakoMJIEHHE C POJBI0O MaTEMaTUKU B Hayke, | Juarnocruueckas
TEXHHKE, SKOHOMHUKE, WH(POPMAIIMOHHBIX | KOHTPOJIbHAs paboTa
TEXHOJIOTHSIX U MPAKTUUECKOU JIEATETbHOCTH.
O3HakoMJIEHUE € LEISIMU M 3aJadaMu U3Y4eHUs
MaTeMaTuku npu ocBoeHuH mnpodeccuii CIIO u
cunenuaiabHocteit CI1O
Pa3Burue Bemonaenne apudmerndeckux aeiictBuid Haj | MHIMBHIyaTbHBIH
MOHATHS O YHACJIC | YUCIIAMH, COdYeTas YCTHbIE M NHUCbMEHHbIC | (KAPTOYKH C
npuembl. Haxoxaenne npuOiImKeHHbIX 3HAYCHUH | 3aJaHUSIMU )

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

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.
Pemienue MOKa3aTeJIbHBIX YpaBHEHUH.

Breaynuropnas
CaMOCTOSITENIbHAS
pabora
KontponsHas pabora
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O3HakoMJIEHWE C TPUMEHEHUEM KOpHEW U
cTeIeHen IIpu BBIMUCIICHUU CPCOAHUX, ACICHUHN
oTpe3ka B  «30JI0OTOM ceueHuW». Pemenue
MPUKJIAAHBIX 3a1a4 Ha CJIOXXHBIC IPOICHTHI

[Ipsimbie n
IIJIOCKOCTH B
MIPOCTPAHCTBE

@opMyIHpOBKa W NPUBEACHUE [10KA3aTEIIbCTB
IIPU3HAKOB B3aUMHOI'O PACIIOJIOKEHUS NPSAMBIX U
mockocteil. Pacno3sHaBaHMe Ha 4YepTexax u
MOJIEISIX  Pa3jIMUHBIX  CIy4yaeB  B3aUMHOIO
pacnoIokKeHUs MPSAMBIX u IIJIOCKOCTEM,
apryMEeHTUPOBAHHUE CBOUX CYKIEHUM.
@opMyIMpOBAHUE ONPEIEICHUM, IPU3HAKOB U
CBOICTB MNapajUleJIbHbIX M NEPIEHIUKYJISIPHBIX
IIJIOCKOCTEM, IBYTPAHHBIX U JINHEUHBIX

YIJIOB.

BollionHeHne  MOCTPOEHUsSI  YIJIOB  MEXIY
IOpSIMBIMU, TPSIMOM M IUIOCKOCTBIO, MEXITY
IJIOCKOCTSIMU IO OIMCAaHUIO U PACIIO3HABAHUE UX
Ha MOJEIISX.

[Ipumenenne MPU3HAKOB u CBOWCTB
pacrlojokeHUs] NpsMbIX M IUIOCKOCTEH IpHU
pelIeHnu 3a1ay.

N300paxeHne Ha pUCYHKAaX U KOHCTPYHPOBAHHE
Ha MOJENAX MNEPHEHAUKYJSPOB M HAKIOHHBIX K
IJIOCKOCTH, MPSIMBIX, TAPAJIIIEIIbHBIX

IIJIOCKOCTEM, YIJIOB MEXKy IPSIMOM U IJIOCKOCTBIO
1 000CHOBaHUE

IIOCTPOEHUH.

Pemenue 3a1ay Ha BBIYMCIIEHUE F€OMETPUUECKUX
BeIM4MH. ONMCHIBAHUE PACCTOSHUSA OT TOYKH JI0
IUIOCKOCTH, OT HOPSIMOM 1O TIJIOCKOCTH, MEXIY
IUIOCKOCTSIMH, MEXIy CKPEIINBAOIUMUCS
MPSIMBIMH,

MEXIY IIPOU3BOJIbHBIMU
IIPOCTPAHCTBE.
@OopMyIMpOBAaHUE U JOKA3BIBAHME OCHOBHBIX
TEOPEM O PACCTOSTHUAX

(TeopeM CyleCTBOBaHMS, CBONCTBA).
N300paxkeHne Ha  ueprexax U
paccTostHusI 1 000CHOBaHHUE

CBOMX cyxJeHud. OnpenerneHne uU BBIYMCICHUE
paccTostHUM B mpocTpaHcTtBe. IIpumenenue
dopMyn U TeopeM IIAaHUMETPUU JUI PelICHHS
3az1ay.

burypamu B

MOJENAX

Bneayauropnas
CaMOCTOATENbHAS
pabora
NunuBuyanbHbIi
(bpoHTaNbHBIHN ONpoC
KonrponsHas pabora
TECTUPOBAHUE

DIIeMEHTHI
KOMOWHATOPUKH

N3yuenune IpaBuIa
IIPUMEHEHNE NIPU PELLICHUU
KOMOWHATOPHBIX 3a7a4.
Pemenne  KOMOMHATOPHBIX
nepebopa u 1o MpaBuiTy
YMHOXEHHUS.

O3HaKOMJIEHHE C TOHATUSAMU KOMOMHATOPHKH:
pa3sMEIICHUSIMH, COUYETAHUSIMM, IEPEeCTaHOBKaMU
U popMyJIaMH JUIsl KX BBIYUCIICHUS.

KOMOMHATOPUKHI "

3aga4 METOAOM

Breaynuropnas
CaMOCTOATENbHAS
pabora
NunuBuyanbHbIi
(bpoHTaNbHBIHN OIpoC
KonTponbHas pabota
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OObBsicHeHHE ¥ TNPUMEHCHHE
BBIYUCIICHU S pa3MemeHm"1,
NEPECTAHOBOK U COYECTAHUI MPH PEIICHUH 3a7a4.
OznakomiieHue ¢ OwHOMOM HploToHa U
TpeyroibHuKoMm [lackas.

Pemenne npakTHYeCKuX 3a/1a4 C UCTIOIb30BAHUEM
MOHATUI U IPaBUJI KOMOMHATOPUKHU

dbopmyn st

Koopannatse! u
BEKTOPBI

O3HakoMJIeHHE € TOHATHEM BekTopa. M3yueHue
JIEKapTOBOM CUCTEMBI KOOPAMHAT B IPOCTPAHCTBE,
IIOCTPOEHHUE I10 3aJlaHHBIM KOOpPAMHATaM TOYEK U
IUIOCKOCTEM, HaXOXKACHUE KOOPANHAT TOYEK.
Haxoxxnenne ypaBHEHHUH OKpYKHOCTH, c(epsl,
IUIOCKOCTH. BpIuncieHne pacCTOSHMM MEXITy
TOYKaMH.

N3y4yeHne CBOMCTB BEKTOPHBIX BEJIWYMH, IPABUI
Pa3I0KEHUS BEK-

TOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABUI
HAaxO0’KJICHUs KOOPAMHAT BEKTOPA B IPOCTPAHCTBE,
IpaBWI JEUCTBUM C BEKTOpaMH, 3aJaHHBIMU
KOOpJMHATAMM.

[IpumeHeHne TEOpUM IpU PEIICHUU 3a7ad Ha
JICHCTBHSI C BEKTOPAMM.

N3ydyeHne CKaasipHOrO NPOU3BEIEHUS BEKTOPOB,
BEKTOPHOI'O YpPaBHEHHUS IIPSAMOM M IUIOCKOCTH.
[IpumeHeHHe TEOpUM IpU PEIICHUU 3a7ad Ha
JIEHCTBHSI C BEKTOPAMM, KOOPAMHATHBIA METOZ,
IIPUMEHEHHE

BEKTOPOB JUIsl BBIYMCICHUS BEJIWYMH YIJIOB U
pPacCTOSTHUM.

O3HakoMJIeHME C JI0Ka3aTelbCTBaMU TEOPEM
CTEPEOMETPUHA O  B3aUMHOM  PaCIOJIOKEHUU
MPSAMBIX U IIJIOCKOCTEM C HCIIOIb30BAHUEM
BEKTOpPOB O3HakoMIIeHHE c MIOHATHEM
MapaJJIEIbHOTO IPOESKTUPOBAHHUS U €TO
corictBaMu. DOpMyIUpPOBaHUE TEOPEMBI O
IJI0LIA U OpPTOTrOHAJIBLHOMN IIPOEKIUU
MHOT'OYTOJIbHUKA.
IIpumenenune  teopuu
MOCTPOEHU U BBIUUCIICHUH.
AprymMEHTUpOBaHHE  CBOMX
B3aUMHOM PACIIOJI0KEHUH
IPOCTPAHCTBEHHBIX (UTYD

TUTST 000CHOBaHHUS

CYXKJIEHUH 0

Bueaynuropnas
CaMOCTOSITeNIbHAs
pabota
NuauBunyanbHbId
(bpoHTaTBHBIN OIpOC
KonTponbnas pabota

OCHOBBI
TPUTOHOMETPUHU

N3yuyenue paguaHHOTO METOAAa U3MEPEHUS YIIIOB
BpallleHUs U

UX CBS3M C TpaxycHoi Mepoil. M3o0paxenue
YTJIOB BpalleHUs Ha

OKPY’KHOCTH, COOTHECEHHME BEJIMYMHBI YIJIa C €r0
PacIoI0KEHUEM.

PopMyIIMpOBAHUE ONpeAcICHUN
TPUTOHOMETPUIECKUX (PYHKITUN
Ui YIJIOB  [OBOPOTa M OCTPBIX  YIVIOB

MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U OOBSICHEHHE UX

Bueaynuropnas
CaMOoCTOSITeNIbHAs
pabota
NunuBuyanbHbINA
(bpoHTaTBHBIN OIpoC
KonTponbnas pabora
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B3aMMOCBSA3H

IIpuMeHEHHE OCHOBHBIX TPUTOHOMETPHUECKUX
TOXKJECTB JUIS BBIYHCIICHUS 3HAYEHUN
TPUTOHOMETPHUYECKUX (PYHKINN IO OJTHON U3 HUX
N3yueHre OCHOBHBIX (OPMYJI TPUTOHOMETPHM:
(bOpMyITBI CTIOKEHUS,

yZBOEHHUS, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPHUYECKUX (PYHKIUI

B IPOM3BEICHUE M IIPOU3BEIACHUS B CyMMY H
IPUMEHEHHE I[P  BBIYMCIEHUU  3HAYCHUS
TPUTOHOMETPUYECKOTO BBIPAXKEHUS U YIPOLICHUS
ero.

O3HaKOMJICHHE CO CBOMCTBAMU CUMMETPUHU TOYEK
Ha €MHUYHOU

OKPYKHOCTM M IPUMEHEHME HX Ul BBIBOZAA
dbopmys npuBeACHUS

Pemenue no gpopmynam u TpUrOHOMETPUUYECKOMY
Kpyry MIPOCTEHIINX TPUTOHOMETPUUECKUX
YpaBHEHUM.

[Ipumenenne  oOWIMX  METOAOB  pEILEHUS
ypaBHEHUH (IIpUBEIEHUE K

JMHENHOMY, KBaJJpaTHOMY, METOJ] Pa3JI0KEHUS Ha
MHOXUTEIIH, 3a-

MEHBI HepEeMEHHOI1) pu peleHnn
TPUTOHOMETPUUECKUX YPaBHEHUH.

YMeHue  orMeyarb ~Ha  Kpyre — peuIeHMs
MPOCTEHIINX TPUTOHOMETPUUYECKIX HEPABEHCTB
O3zHakoMIIeHHE c HOHSTHEM 00paTHBIX
TPUTOHOMETPUUECKUX (PYHKIIUM.

N3yuenue OIpeeIICHNI apKCHUHYCa,
ApKKOCHHYCa, apKTaHI€HCa

yuciaa, (GopMylupoBaHHE HX, H300pa)keHHE Ha
€IMHUYHOW OKpPYKHOCTH, TpPUMEHEHHE IIpH
pELIEHNN ypaBHEHUI

OyHKIUYU U UX
rpaduxu

O3HakOMJIEHME €  TOHATHEM  IEPEMEHHOM,
IIpUMEpaMu 3aBUCUMOCTEN

MEX1y IIepeMEHHBIMU.

O3HakoMIIeHHE C HOHSATHEM rpaduka,
onpejieNieHue TMPUHAAIICKHOCTH TOUYKU TpapuKy
byHKINN. Omnpenenenne 1o bopmyne
MpoCTeHIeld 3aBUCUMOCTH, BUJa €€ Tpaduka.
Bripaxxenue no ¢popmyie

OJIHOY ITIEPEMEHHON Yepe3 IpyTrue.

O3HakomiieHHEe C  ompeaesneHueM  (YyHKIHUH,
dbopMyTupOBaHHE €TO.

Haxoxxnenue obGnacTu ompeaeneHus M 00JIACTH
3HaueHuil QpyHkuun O3HaAKOMIIEHHE ¢ IpUMEpamMu
(YHKIMOHATBHBIX 3aBUCHUMOCTEH B peabHBIX
IpoLeccax U3 CMEXHBIX TUCIUTUINH.
O3HakoMIeHHE c J0Ka3aTeNbHBIMU
pacCyXICHUAMH HEKOTOPBIX

CBOWCTB JIMHEHHON M KBajpaTHYHOW (YHKIHUH,

Bueaynuropnas
CaMOCTOATEIIbHA
pabota
NunuBunyanbHbIi
(bpoHTaNbHBIHN OIpoC
KonrtponsHas pabora
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MPOBEJICHUE HCCIICIOBAHUS JIMHEHHOW, KYCOYHO-
JUHEWHOU, IPOOHO-TMHEHHOW M KBaJApaTHUYHON
byukmii, moctpoenue ux rpapukos. [locrpoenue
U YTCHUE

rpadukoB pyukmnuii. MccienoBanue GyHKINN.
CocraBneHue BUAOB (QYHKUMH 1O JaHHOMY
YCIIOBUIO, PELICHHE 3a/1a4

Ha 9KCTPEMYM.

Brimonaenune npeobpazopanuii rpaduka GyHKIUHA

Hauamna
MaTEMATHUECKOT'O
a”aju3a

O3HakoMJIeHHE c HOHSTHEM YK CIOBOM
II0CJIEI0BATENBHOCTH, CIIOCO0aMU €€  3a/laHus,
BBIUMCICHUSIMH €€ wWieHOB. (3HaKOMJIEHHE C
HOHATHEM npenerna II0CJIEI0BATENBHOCTH.
O3HakOMJIEHME  C  BBIYMCIEHUEM  CYMMBI
OECKOHEYHOI'0 4YHCIOBOTO psAga Ha IpHUMEpe
BBIYUCIICHUSI CYMMBI OECKOHEYHO YyOBIBAIOIICH
reoMeTpHuecKoi mporpeccuu. Pemenue 3ajau Ha
npuMeHeHne (QOpMYJIbI  CyMMBI  OECKOHEYHO
yOBIBaroIeil reOMeTPUYECKON NMPOrpeccuu
O3HakOoMJIEHME C MOHSTHEM IMPOU3BOJHOM.
N3yuenue u GopMyIMpOBaHUE €€ MEXaHUYECKOTO
U TEeOMETPUYECKOIO CMbICIa,  U3Y4YEHHE
QITOPUTMA  BBIYMCIEHMS  IPOU3BOJHOW  Ha
IIpUMEpE BBIUMCIEHUS] MTHOBEHHOW CKOPOCTH U
YTJI0BOTO K03 unreHTa KacaTeJIbHOH.
CocraBieHue ypaBHEHHs KacaTelbHOW B 0OLIEM
BUje. YCBOGHHE MpaBUI IU(QepeHIMpoBaHus,
TaOJIMLBI TPOU3BOIHBIX IEMEHTAPHBIX (DYHKIUH,
npuMeHeHue Ui auddepeHuupoBanust GyHKINH,
COCTaBJICHUSI YpaBHEHUs KacaTeiabHOU. M3yueHue
TEOpEM O CBA3M  CBOHCTB  (YHKUUH U
MPOU3BOJHON, popmynupoBka ux. IIposenenue c
MOMOIIBIO ITPOU3BOIHOM HCCIIe0BaHUS (PYHKIINH,
3a JaHHOW (QopMysol. YcTaHOBJIEHUE CBSI3U
CBOWCTB (YHKIMM M TPOU3BOAHOM MO UX
rpapukam. IlpumeHeHue mTPOU3BOIHOM I
pelieHuss 3ajad Ha HaxoXKIAEHHE HauOOJbILIEro,
HalMEHBIIET0 3HAYeHMs M Ha HaxOXJIEHHUe
HKCTpEMyMa

Bueaynuropnas
CaMOCTOSITeNIbHAs
pabora
NuauBunyanbHbId
(bpoHTaTBHBIN OIpOC
KonTponbnas pabota
TECTUPOBAHUE

WNHterpain u ero
IIPUMEHEHHE

O3HakoMJIeHME C TIOHSATHEM HHTerpaisa U
nepBooOpaszHoil. M3yuenue mpaBuiia BEIYUCICHUS
nepBooOpazHoi W TeopemMbl  HproToHa—
JleitOuuma. Pemienne  3agau Ha  CBA3bB
nepBooOpa3HON U €€ MPOU3BOJIHOM, BBIUUCIECHUE
nepBooOpazHoOi i naHHOM (QyHKIMH. Pemenue
3a7ad  Ha  NPUMEHEHHE  MWHTerpaja  Juis
BBIUMCIICHHS (PU3NYECKUX BEITUYHH U TUIOIIA e

Breaynuropnas
CaMOCTOATENbHAS
pabora
NunuBuyanbHbIi
(bpoHTaNbHBIN OIpPOC
KonTponbHas pabota

MHororpanHuku

Ommcanne u XapaKTEPHUCTHUKA Pa3IMYHBIX BHJI0B
MHOT'OT'PaHHHUKOB, NEPEYUCICHUE UX JIEMEHTOB U
cBoiictB. 300pa’keHne€ MHOTOTPAaHHUKOB U
BBITIOJIHCHHUEC ITOCTPOCHHA Ha I/I306pa)KCHI/I5IX n
MOJIETISIX MHOTOTPaHHHKOB. Beruncienue

Breaynuropnas
CaMOCTOATENbHAS
pabora
NunuBuyanbHbI
(pOHTAIBHBIN OMPOC
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JMHEWHBIX JJIEMEHTOB u yTJIOB B
MPOCTPAHCTBEHHBIX KOH(UTypanusx,
apryMeHTHpPOBaHUE CBOMX CYXJIEHUI.
XapakTepucTuka U HU300paK€HUE  CeueHus,
pasBepTKU MHOTI'OI'PaHHHUKOB, BBIUUCIICHUE
IJI0IAAe T IIOBEPXHOCTEH. [TocTpoenue

MPOCTEHIINX ceuyeHUl KyOa, MpU3Mbl, MUPAMUIbI.
[lpumenenne  (HakToB M CBEISHHA W3
mnaHuMerpud.  O3HakoMJIeHHE € BUJAMU
CUMMETPHUI B TPOCTPAHCTBE, (POPMYIHpOBAHHE
OnpefeeHud U CBOMCTB.  XapaKTepUCTHKA
CUMMETPUN TEJl BpALICHHs] U MHOTIOI'PaHHUKOB.
[IpuMeHeHHne CBOWMCTB CUMMETPUU IIPU PELIECHUU
3agad. Mcnonb30BaHue NPUOOPETEHHBIX 3HAHUM
JUISL UCCIIEI0BAHMS U MOJECIMPOBAHUS HECIOAKHBIX
3aja4. M300pakeHrne OCHOBHBIX MHOTOTPaHHUKOB
Y BBINIOJIHEHHE PUCYHKOB 110 YCJIOBUSM 3a/1a4y

KontponbHas padota

Tenau
MMOBEPXHOCTH
BpaLLeHUS

O3HakoMjieHME C BHJAMU Tl  BpalleHus,
(GopMyIHpOBaHNE WX ONPEACICHHH M CBOWCTB.
dopmynupoBaHHE TEOPEM O CEUCHHH MIapa
IUIOCKOCTBIO M TUIOCKOCTH, KacaTeJIbHOU K cdepe.
XapakTepucTUKa U M300paKeHUE TEJ BPALICHHUSA,
UX pa3BepPTKH, CedyeHus. Pemienue 3amad Ha
MOCTPOEHUE  CEYEHU, BBIYUCICHHE  JUJIWH,
paccrosiHuid, yriioB, 1iomaaei. IIpoBenenue
JIOKa3aTeNIbHBIX PACCYKIACHHM IIpU  pELIECHUU
3ajay. [IpuMeHeHue CBONCTB CHUMMETPUM IpH
pelIeHnH 3a7a4 Ha Teja BpalIeHUs], KOMOMHAIIIO
Tes. M300pakeHME OCHOBHBIX KpPYIJIBIX Tel U
BBINIOJTHEHUE PUCYHKA 10 YCIOBUIO 3a]1a4i

Bueaynuropnas
CaMOCTOSITeNbHAs
pabora
WNHnuBuayanbHbIi
(bpoHTaTBHBIN OIpOC
KonTponbnas pabota

N3smepenus B O3HakoMJIEHHE C TIOHSITUAMH TUIOIIAIN U 00beMa, | BHeaynuTopHas
reOMETPUHU aKcMOMaMHM M CBOMCTBaMH. PemieHme 3agad Ha | caMOCTOSTEIbHAs
BBIUMCJICHHE IUIOMIaJiel TMockux ¢uryp c | pabora
MPUMEHEHHUEM COOTBETCTBYWOIMX (opmyn U | UHIuBUAYyanbHBIMA
dakToB W3 mIaHuMeTpuu. M3yueHue TeopeM O | PpOHTAIBHBIN OIPOC
BBIYHMCIICHUH OOBEMOB TMPOCTPAaHCTBEHHBIX Tel, | KoHTponbHas padoTa
pelieHWe 3agad  Ha  NIpUMeHeHue  GopMmyn
BBIYHUCIICHUST 00beMoB. M3yuenwe dopmyn s
BBIUMCIICHHS i ONENGEY MMOBEPXHOCTEN
MHOTOTPAaHHUKOB u T BpAILICHUS.
O3HaKOMJICHHE C METOJIOM BBIYMCIICHHS IIOIIAAN
nmoBepxHocTd  cepbl.  Pemenme 3amady Ha
BBIYHCJICHHC IIomasaei IIOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJl
ONEMEHTBI N3yuenue KJIaCCHYECKOI0 onpexaeneHus | BueaynuropHas
TEOpUHU BEPOATHOCTH, CBOWCTB BEPOSITHOCTH, TEOPEMBI O | CAMOCTOSATEJIbHAS
BEPOATHOCTEM. cyMMme BeposiTHocTed. Paccmorpenme mpumepos | paborta
OJIeMeHTHI BBIYMCIICHHUS] BEpOSITHOCTEN. Pemenne 3agady Ha | MHIUBUIyaIbHBII
MaTEeMaTHYeCKON | BBHIYHCIICHHE BEPOSITHOCTEH COOBITUI (bpOoHTANBHBIHN OIIpPOC
CTaTUCTHUKH O3nakomieHue C TpeacTaBieHueM 4YucioBbix | KoHTponbHas padoTa

JaHHBIX ©W HUX XapPaAKTCPUCTUKAMHU. Pemtenue
MPAKTUYECKUX 3a/lad Ha O0OpabOTKy YHCIOBBIX
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JAaHHBIX, BBIYUCIICHUC X XaPaKTCPHUCTUK

YpaBHeHus U
HEpaBEHCTBA

O3HaKkoOMJIEHUE C MPOCTEUIIMMH CBEICHUSIMHU O
KOPHSX aJIreOpandecKuX ypaBHEHUH, TOHITHIMU
WCCIICIOBAHUSL YPABHEHUM U CUCTEM YPAaBHEHUU.
N3ydenue Teopun paBHOCWIBHOCTH YpaBHEHUH U
ee npuMeHeHus. [lOoBTOpeHHE 3amucu peleHUs

CTaHJAPTHBIX ypaBHECHHUH, IPUEMOB
npeoOpa3oBaHMsl ypaBHEHUH JUIsl CBEICHUS K
CTaHJAPTHOMY YPaBHEHHIO. Perenune
panroOHAJIbHBIX, HppalruOHAIbHBIX,
MOKa3aTeIbHbBIX u TPUTOHOMETPHUYECKIX

ypaBHEHUN U cucteM. Vcnonb3oBaHue CBOMCTB U
rpadukoB GYHKIMA IS PEIICHUs] ypaBHEHUH.
[ToBTOpeHNE OCHOBHBIX MPHEMOB  PEIICHHS
cucreM. Pemienue ypaBHEHMH ¢ NpUMEHEHUEM
BCEX TIPUEMOB (pa3OXEHUS Ha MHOXHUTEIH,
BBEJICHUS HOBBIX HEU3BECTHBIX, IOJICTAHOBKH,
rpapuueckoro  meroxa). Pemenue — cuctem
YpaBHEHMH €  NPUMEHEHUEM  Pa3IMYHBIX
croco6oB. O3HaKOMIIEHHE € OOLIMMHU BOIIPOCAMU
pelLlIeHNs] HEPAaBEHCTB M HCIOJIb30BAHUE CBOMCTB
U rpadukoB GyHKIWN NPU pEIICHUH HEPABEHCTB.
Pemienue HepaBeHCTB M CUCTEM HEPABEHCTB C
pUMEHEHUEM Pa3INYHBIX CIIOCO0OB.
[IpuMeHeHHe MaTEeMAaTUYECKUX METOIOB  JUIS
pELICHHs COJEPXKATEIBHBIX 33ad U3 Pa3TUIHBIX
oOnacreit HayK{ u NPaKTUKH.
WHTepnpeTnpoBaHue pe3ylbTaTOB C  Y4ETOM
peaJbHbIX OrpaHUYECHUI

Bueaynuropnas
CaMOCTOSITeNIbHAs
pabota
NuauBunyanbHbIN
(bpoHTaTBHBIN OIpOC
KonTponbnas pabota
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