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BerynurensHbIi 2K3aMEH IO MaTEeMAaTHKE TPOBOJUTCS B MUCHbMEHHOM (opMme.

Ha sk3amene nocrynaroumi 10MKEH YMETh:

1. Ilpon3BouTh apudmMeTHIEeCKUE NSHCTBHS HAJ YHCIaMH, 331aHHBIMU B BHJIE IECATHYHBIX U
OOBIKHOBEHHBIX Apo0eii; ¢ TpeOyeMoi TOYHOCThIO OKPYTJIUTh JaHHbIE YUCIA U PE3YIbTaThl
BBIUUCIICHUS; TT0JIb30BATHCS KAJIBKYIATOPAMHU MM TAOIUIAMH [T IPOM3BOJICTBA BHIUMCIICHUSI.

2. ITpoBOaUTH TOKAECTBEHHBIE IPEOOPA30BaHHSI MHOIOWIEHOB, Apo0eii, coepKaliX IepEeMEHHBIE,
BBIpO)XEHUH, COJIEpKAIIUX CTETNIEHHBIE, [IOKA3aTeNIbHBIC, IoTapu(hMUUIECKHEe, TPUTOHOMETPUIECKHE
byHKIHH.

3. Ctpouts rpaduKku TMHEHHOM, KBaJpaTUIHON, CTENICHHOH, TOKa3aTeIbHOH, JOrapu(pMHUUECKON U
TPUTOHOMETPUYCCKON (YHKITHM.

4. Pemiath ypaBHEHMsI U HEPABEHCTBA [IEPBOM U BTOPOI CTENIEHU. Y paBHEHUS U HEPABEHCTBA,
IIPUBOIALINECS K HUM; PEIIAaTh CUCTEMbl YPaBHEHUI U HEPABEHCTB IIEPBOM U BTOPOM CTEIICHU U
IIPUBOJISALINECS K HUM; CIOJ1a, B YaCTHOCTH, OTHOCSITCS IPOCTENIINE YPAaBHEHUS U HEPABEHCTBA,
CoJIepaKallie CTeINEeHHbIe, I0Ka3aTeNbHbIe, JIorapuGMUIecKue 1 TPUrOHOMETPUUECKUE (DYHKIUH.

5. Pewiats 3a1a4n Ha COCTABJICHUE YPABHEHUH U CUCTEM YPaBHEHHUS.

6. M300paxars reomeTpuueckue GUrypsl Ha 4epTeske, IPOU3BOAUTH IIOCTPOCHUS Ha IIIOCKOCTH.
BbrauciisaTe paznmuHbie XapaKTePUCTUKH TUIOCKUX (QUTYP.

7. N300paxars reoMeTpruuecKkue GUrypsl ¥ Tejia B IPOCTPAHCTBE, CTPOUTH IPOEKIIUN U CEUCHHUS.
BbIaucisaTe paznuuHbie XapaKTePUCTUKU Tel U QUryp.

8. Mcnonp30BaTh reOMETPUUECKUE MPEACTABICHUS IIPU PEIICHUH alredpanyecKux 3ajad, a MeTOAbl
TPUTOHOMETPHHU - IPU PELLICHUU T€OMETPUUECKUX 3a]1aU.

9. HaxoguTh ypaBHEHHE NPSIMOM Ha INIOCKOCTH 110 IBYM 3a/IaHHBIM TOYKaM, 110 TOYKE U YIIIy MEXKIY
IPsIMOM U 3a7JaHHOM IPSMOH (B YaCTHOCTH C KOOPJIAMHATHON OChI0). YMETh ONPENEISTh YTOJI MEXKAY
IIPSIMBIMU Ha IUIOCKOCTH 10 UX YPABHEHMSIM.

10. IIpoBONTh Ha MJIOCKOCTH ONEpPALMU HAJl BEKTOPaMHU (CJI0’KEHNE BBIUNTAHUE BEKTOPOB,
YMHOKE€HHE BEKTOPOB Ha YMCJIO, CKaJIIPHOE ITPOU3BEICHUE BEKTOPOB) U M0JIb30BaThCs CBOMCTBAMU
9TUX OIEepaLUil.

Pe3ynbTarhl BCTYNUTENBHOIO UCHIBITaHUS olleHuBaeTcs no 100-0anpHOM miKane
CopnepxaHue MporpaMMbl

Tema 1. HatypanbHble, nesble, pallHOHAJbHbIC U 1eHCTBUTEIbHbIE YHCJIA.
. Jlenenue HaTypalbHBIX YHCEI C OCTATKOM U 0€3 OcTaTKa.
. IIpocTeie uncina. PaznoxeHne HaTypaabHOIO YKMCIIA Ha IIPOCTHIE MHOKHUTEINH.
. HanGonpmmit o0muii AenuTenb 1 HauMeHbllee o0Iee KpaTHoe.

1
2
3
4. JlecsiTiyHast 3aMUCh HATYPATbHBIX M HEJBIX YHCEIL.
5. llpusnaku nenmmocty Ha 2, 3, 4, 5, 8, 9.

6. [Ipu3Haky 1eTMMOCTH Ha cocTaBHbIe uncia 6, 10, 12,18, 36, 45, 72 u T.x1.

7. OCHOBHBIE KJIaCChl YPaBHEHUH B LENIBIX YHCIAX M METOBI MX perreHus: Mx+ny=K; xy=p.

8. [NonsiTe OOBEAMHEHUS U TIepeceYeHHUss MHOXeCTB. [lo/cyeT KOJMUYecTBa AJIEMEHTOB MHOXKECTBA,
00JIaArOIINX OJHOBPEMEHHO JBYMsI CBOMCTBAMH, TOJILKO OJTHUM CBOHCTBOM U3 JIBYX, XOTsI ObI OJTHUM
CBOWCTBOM W3 JIBYX, HM OJIHUM CBOMCTBOM M3 JIBYX U T.]I.

9. MHOeCTBa HATYpaJIbHBIX YHCEI, ONIPEIEIIIeMbIe HECKOJIbKUMHU CBONCTBAMU JICTTMMOCTH.

10. ApudpmeTrndeckue IeHCTBUSA HaJT OOBIKHOBEHHBIMHU U ICCATHUIHBIMU JTPOOSMHU.

11. Uppaunonanbueie uncia. UppanumonanbHOCTh V2 .

12. MHOXeCTBO IEHCTBUTENHEHBIX YUCEI, CPABHEHUE JIEHCTBUTENBHBIX YHCEIT, YUCITOBAS MTPSIMAsL.
13. IIpeoOpa3oBanHme MEPHUOTUICCKHIX ACCITHIHBIX JIPoOeH B OOBIKHOBCHHBIE IPOOH.

14. TIpeoGpa3oBanre 0OBIKHOBEHHBIX JApo0ei B IEPUOANYECKUE AECATUYHBIE APOOH.

15. Monynp nerictButenbHOTO yncia. [IpocTeie HepaBeHCTBA C MOTYJISIMH.



16. Crernienn 1 KOpHH.
17. TloHsATHE IPOIIEHTHOTO OTHOIICHUS. CIIOKHBIC TIPOIICHTHI.
18. IIponopuumu.

Tema 2. OcHOBHBIE 3jleMeHTapHble GYHKIMHM U UX rpaduKHu.

1. Monsatue pynxmun. ['padux Gynkiun. O61aCTh ONpEneIeHUsT 1 MHOKECTBO 3HAUCHU.

2. [IpeoOpazoBanue rpapukoB. ChBur, pacTsKeHHE, 3€pKajbHas CHMMETpUs, LEHTpallbHas
CUMMETpHS.

3. UeTHble 1 HEUETHBIE (DYHKIIUH.

4. Tlepunonnueckue GyHKIMKA. HanMeHbIINN MTOJOKUTEIBHBIN TEPUOI.

5. Monotonssle GpyHKIMH. JIOKaIbHBIA, KpaeBoil, IT00ANBHBIN SKCTPEMYM.

. Jluneiinas GyHkus. Y paBHEHHUE NMPSIMOK B pa3iinyHbIX (popmax.

. YrnoBoi k03¢ Huiment npsMoii. Y cioBrue BO3pacTaHUs JIUHEHHON QYHKITUH.

. YcioBue napauiebHOCTH IPSAMBIX Ha IUIOCKOCTH. Y CIIOBHE MEPIIEHAUKYISIPHOCTH MPSIMBIX.

©O© 00 N O

. KBanparnunas ¢pynkuus. KBaapaTHblil TpexuiieH, Bble/IEHHE [TOJHOIO KBaJpaTa.

10.OcHoBHBIE 3JIeMEHTHI TapaOoIbl.

11.TIpoMexxyTOK BO3pacTaHMsl, IPOMEKYTOK YObIBaHHsI KBaIPATUYHON (DYHKIUH.

12. JIpoGHo-nuHeiHas GpyHKIHS. ACUMOTOTHI TUIEPOOITBL.

13.Monyns. Kommo3unusi JTUHEHHOW (QYHKIMM W MOAYNSA, KBaIpaTUYHOH (GYHKIMH W MOJIYJI,
ApoOHO-TMHEHHON PYHKIUU 1 MOy Is. JInHelHas PYHKIUS ¢ ABYMSI MOIYJISIMH.

Tema 3. AuredOpanyeckune BbIpasKeHHs.

1. AnreGpanyeckue MmpeoOpa3oBaHUs BBIPAKEHUH C LEIbIMU cTeneHsIMH. DOpMyIIbl COKPALIEHHOTO
YMHOXEHHUS U ICJICHHUS.

2. Anrebpanueckue npeodpazoBaHMs BEIPAXKEHUH ¢ JPOOHBIMU CTEIIEHSIMH.

3. U3Bnedyenue KBaJpaTHOTO KOPHS U3 IOJHOIO KBaJpaTa YMCIOBOIO BBIPAXKEHUS U BBIPAXKEHUS C
napameTrpoM. CI105KHbIE paJuKalIbl.

4. N30aBieHne OT HMPPAMOHAIBHOCTH B 3HAMEHATEJE YHWCIIOBOTO BBIPAXKECHUS W BBIPAKCHUS C
apaMeTPOM.

5. IIpeoOpazoBaHue BbIpa)KEHUIN C MOIYIISIMHU.

6. PaznoxeHre Ha MHOKUTEITN YUCIIOBBIX BBIPAYKEHUH M BRIPAKECHUH C TapaMeTpaMH.

7. lenenne MHOrowieHoB. [IpeoGpa3oBanue qpoOHO-palliOHATIbHBIX BHIPAXKEHUH.

Tema 4. AnredOpanyeckne ypaBHeHUs] H HEPABEHCTBA C LeJILIMHU CTelleHSIMH.

1. Jlunelinbie ypaBHEHUS U HEpABEHCTBA 0€3 MapaMeTpa U ¢ TapaMeTpOM.

2. KBagpaTHble ypaBHEHUS. Y CIIOBHE Pa3pellMMOCTH, YCIIOBHE €IMHCTBEHHOIO PEIIEHUs, YCIOBHE
HepaspemuMocT. @opMyIisl 411 KOPHEH.

3. Teopema Buera. Beruncnenue ko3 puineHTOB KBaAPATHOIO YPAaBHEHUS C 3aJJaHHBIMU KOPHSMHU.
4. Bpruucienue CMMMETpUYECKUX (PYHKIUI OT KOpHEH uepe3 KOdPPHUIIMEHTHI.

5. [locTpoenue kBapaTHOTO ypaBHEHHUS, KOPHU KOTOPOTO OIPEIETIEHHBIM 00pa30M BbIpaXaroTCs
yepe3 KOPHU UCXOJTHOTO YPaBHEHHS.

6. KBagpaTHble HepaBeHCTBA.

7. KBaspaTHble ypaBHEHUS C TApaMETPOM.

8. YpaBHeHUs, TPUBOAALIMECS K KBaJPAaTHBIM C TOMOIIBIO 3aMEHbI IEPEMEHHOI.

9. Metoapl penieHus JpoOHO-pallMOHATILHBIX YPaBHEHUH.

10.MeTozp! perieHus LemblX alredpanyeckux ypaBHEHUH BBICIIMX cTeneHel. bukBaapaTHbie
ypaBHeHUs1. CHMMETpUUYECKNE YPAaBHEHUS.

11.YpaBHeHus, coaeprxaline 3HaK a0COIIOTHOMN BEINYHHBI.



Tema 5. Auredpanyeckue HepaBeHCTBA.

1. Yucnossle HepaBeHcTBAa. CpaBHEHUE YHCIOBBIX BHIPAKCHHI.

2. Onepanuu ¢ HepaBeHCTBaMU. PaBHOCHIIbHOCTh HEpaBeHCTB. PaBHOCHIIbHBIE IPE0Opa30OBaHMUSL.

3. YHUBepCcaJIbHBINA METO/ PELICHUs HEPaBEHCTB. MeTo/1 HMHTEPBAJIOB.

4. Jluneiinele, KBaApaTHYHbIE, JPOOHO-TMHEWHBIE HEPABEHCTBA.

5. Cpennee apu(pMeTHUECKOE U CpellHee TeOMETPUUECKOE IBYX HEOTpHULATENbHBIX uncen. CBOHCTBa
CYMMBI IByX B3aUMHO OOpaTHBIX YHCEIL.

6. HepaBencTBa, cogepxaliyue MoayJib U HECKOJIBKO MOAYJIEH.

X+Y, Xy, %/ x> +y?

IpU YCIOBUM TPUHAMICKHOCTH TOYKH C KOOpAMHATaAMHM (X; y) MPSMOYrOJbHOW 00JlacTH Ha

7. OnpeneneHre HaMOOJBIETO U HAUMEHBIUIETO 3HAUYCHUH BBIPAKECHHM
TUIOCKOCTH.

Tema 6. CucreMsl ajiredpan4ecKux ypaBHeHHUH.

1. [lonsTHE PaBHOCUIIBHBIX CUCTEM, IOHSTHE CIIEJICTBUS.

2. CucremMbl JUHEWHBIX anreOpaMvecKkux ypaBHEHHMH, WMEIOUIME EIWHCTBEHHOE pELICHHUE.
I'padmyeckuit MmeToa. MeTo 1 MCKITFOYCHHS HEU3BECTHRIX. MeTo 1 anredpandecKkux mpeoOpa3oBaHMiA.

3. Bouucnenue IuMHEHHONH (YHKUMU OT pELICHHUs JUHEWHOW CHUCTEMbl METOJIOM allre0pandecKux
npeoOpa3oBaHMiA.

4. TIpocThle TEKCTOBBIE 33/1a4M, IPUBOAALINE K TMHEHHBIM CUCTEMAM.

5. Cucrembl JIByX JUHEMHBIX YpaBHEHHH C JByMs HEM3BECTHBIMM, HE MMEIOUIME pELICHUN WM
uMerole 0eCKOHEUHOE MHOXKECTBO peleHuil. ['eoMmeTpuueckas HHTEpIIpeTaLysl.

6. JInHelHbIE CHCTEMBI C TAPaMETPOM. Y CIIOBHE €AMHCTBEHHOTO PEIICHUS, OTCYTCTBUS PEIICHUH,

5. Ilpocreiimme ypaBHeHUs ¢ 00paTHBIMU (QYHKIHASMHU.

6. IIpocreiimue HepaBeHCTBA ¢ 0OPaTHBHIMU (YHKIIUSMHU.

7. CucteMbl ypaBHEHHUI U HEPABEHCTB, CO/IEpIKalllie OOpaTHbIE TPUTOHOMETPHUECKUE (PYHKIUH.

8. BueroBckue cuctembl. MeToJ pelieH s, ycaoBUEe pa3peliuMOCTH.

9. CucreMsl, cofiepKallie 0HOPOIHbIE YPABHEHUS.

10.CummMeTprdecKre CUCTEMBI.

Tema 7. U300pakeHne Ha KOOPAMHATHOM NJIOCKOCTH MHOKECTB, 32JaHHBIX YPABHEHUSIMH 1
HepPaBeHCTBAMHM.

1. JlexapToBa mpsiMOYyrosibHasi cHCTeMa KOOPIMHAT.

2. Ourypsl Ha twiockoctu. [IpeoOpasoBanus ¢urypsl Ha TuIocKocTH. [lapammenbHbId TepeHoc,
pacTshKeHue, 3epKajbHas U IeHTpaibHas cummeTpus. Pazubie ¢purypsl. [lonoGHbIe dhueypor.

3. PaccrosiHue oT ToukM A0 Hayana KOOpJAUHAT. PaccTossHue MEeXAy 08yMs TOUKAMHU.

4. VYpaBHeHHE OKpYXHOCTH. HepaBeHCTBO, onpeensomiee Kpyr.

5. PaccrosHue ot mpsmoi 10 Havana, koopauHat. PaccrosHue Or Touku 10 mpsiMoi.. PaccrosiHue
MEXy MapalieIbHBIMU MPSIMBIMH.

6. VYpaBHeHHe cC MonylieM, ONpeAeNsioNiee TNapy MapajuleldbHBIX MpsIMbIX. HepaBeHCTBO,
ONpEIENAIONIEe MOJIOCY.

7. @urypsl, onpezenseMble KBaApaTUYHBIMU HEPABEHCTBAMU C OJHUM U HECKOJIBKUMH MOIYJISIMHU.

8. CgaoiicTBa cuMMeTpuu (UTYp, ONMUCHIBAEMBIX YPABHEHUSMH W HEPABEHCTBAMHM C OJHHM H
HECKOJIbKUMH MOJYJISIMHU.

9. Qurypsl Ha IJIOCKOCTH, OIpeJesseMble CTaHJApTHBIMH YpaBHEHHSIMH W HEpaBEHCTBaMH,
BKJIFOUAIOIIUMH [X| ¥ |y| B pa3IMYHBIX KOMOWHANMAX. Y paBHEHHS: BKIFOUaromue |X-a | u |y-b|.

10. MHoXecTBa TOYEK, ONpeIesieMble OTHOPOTHBIMU YPABHEHUSIMH ITEPBOM U BTOPOI cTeneHn/



11. I'paduueckoe perieHUE CUCTEM YPaBHEHHM, BKIIOUYAIOIIUX YPaBHEHUS OKPY)KHOCTEH, MPSMBIX,
KBaJPaTOB U JAPYTHX MpOCTEHINX GuUryp.

12. Berumucrenue mionaaei miockux Guryp, Nolydaruxcs Kak nepecedeHne u (i) o0beInHeHUe
npocTedmmx Guryp.

13. BelumnciieHue HAWMEHBIIETO PACCTOSHUS OT TOYKM JO0 IUIOCKOTO MHOXECTBA C TPAHHMIICH,
COCTOSIIIEH U3 KOMITO3UITUH OTPE3KOB U OKPYKHOCTEH.

Tema 8. UppannonajibHble YypABHEHUS] 1 HEPABEHCTBA.
y=+x

YETBEPTOW U CTAPIIUX CTETICHEH.
2. T'paduuecknii MeTO1 pelIeHUs] UppaIOHATIbHBIX YPAaBHEHHUI U HEPABEHCTB.

1. ®ysxuus , Tpaduk. ObnacTe ompeneneHus, MHOXXeCTBO 3HaueHuil. KopHu Tperheil,

3. MeTon »SKBUBAICHTHBIX NpeoOpa3oBaHUIl Ui pEIIeHUS HWPPALMOHAIBHBIX YpPaBHEHUH H
HEPABECHCTB.

4. Meton HEIKBUBAJICHTHBIX MpeoOpa3oBaHuil. [IOHATHE CIENCTBUS. TMONYYEHHBIX PEHICHUH |
s dexTuBHBIE crTOCOOBI MpoBepKu. HeoOXoauMocTh mpoBEpKH

5. Meroa 3amenbl nepeMeHHON. Vcnionp30BaHne OJJHON U ABYX HOBBIX [IEPEMEHHBIX.

6. Vcnonp3oBaHHe MOHOTOHHOCTH U METOJ MOAOOpa MpH PELICHUH UPPALMOHAIBHBIX YpPaBHEHHH U
HEPABEHCTB.

7. YHuUBepCaJIbHBIA METOJ PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

Tema 9. Tpuronomerpuueckne (pyHKUMU U TPUTOHOMETPUYECKHE (POPMYJIBI.

1. Tpuronomerpuyeckuii kpyr. Mi3mepenue yrioB B paauanax u rpaaycax. Hucio 7. PacnonoxeHue
Touek 1, 2, 3,4, 5, 6 paarad Ha TPUTOHOMETPUIECKOM KPyTe.

2. OmnpeneneHne TPUrOHOMETPUYECKIX (PYHKIIMI YUCIIOBOTO apryMeHTa. YacTHbIE 3HaYCHUSI.

3. I'paduku. YerHsie n HeueTHbIe QyHKIMH. [IpoMexyTkn Bo3pacTanus U yobiBaHus. Hanbomnpime u
HaVMEHbIINE 3HAa4eHUS. MHOKECTBO 3HAUYECHUH.

4. KopH1 OCHOBHBIX TPUTOHOMETPUUYECKUX (PYHKLUH. 3HAKK TPUTOHOMETPUUYECKUX (QYHKLIUH.

5. [leproANYHOCTH OCHOBHBIX TPUTOHOMETPHUECKUX (DYHKIIMH.

6. Boruncnenue neproaa CyMMbl HECKOJIBKUX TPUTOHOMETPUUYECKUX (DYHKIIUH.

7. ®opMmyna MpUBEICHHUS.

8. ®opmyIIbl IBOIHOTO ¥ MOJIOBHHHOTO YTJIA.

9. Beruncienne TpUrOHOMETPUYECKUX (DYHKIIHMIA JJIs1 YTIIOB, KPaTHBIX 15 rpaaycos.

10.OcHoBHbIE (hopMyITbI TpUTOHOMETPUU. DOPMYITBI CIIOKEHUS U YMHOKEHHUSL.

11.TIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAXKEHUN C MOTYJISIMU.

Tema 10. O0paTHBIC TPHTOHOMETPHYECCKHE (PYHKIIHUH.

OO6parHnble TpuroHoMmerpudeckue pyHkunu. CBOWCTBa U TpauKH.

OO6nacTh ornpeieNeHus] © MHOYKECTBO 3HAUEHUH 00paTHBIX (QYHKLUH.

DopMyIIbl CIOKEHUS 00pAaTHBIX (QYHKIUH.

Komnozunus npsmoit 1 06paTHON QyHKIINU, KOMIIO3ULIKMA 00OpaTHON U MpsAMOM PyHKIINU.
[Ipocreiimue ypaBHeHUs ¢ OOPaTHBIMU (PYHKIIMSIMH.

[Ipocreiimune HepaBeHCTBa ¢ OOPaTHBIMU (PYHKITUSIMH.

No ok~ wnE

Cucremsnl ypaBHCHI/Iﬁ N HCPABCHCTB, COACPIKAIIUC 06paTHBIe TPUTOHOMCTPUYICCKUC (I)yHKI_II/II/I

Tema 11. Tpuronomerpuyeckue ypaBHeHHs 1 HEPABEHCTBA.

1. IIpocTeiinie TPUrOHOMETPUYECKHE YPAaBHEHHUS.

2. TpuroHomeTpruecKue ypaBHEHHUsI, pa3siaralonecs Ha MHOKUTEIH.

3. TpuroHomeTpruecKue ypaBHEHUS, TPUBOISIINECS K KBaJpaTHBIM YPAaBHEHUSIM.



4. Metop 3aMeHbI TIEPEMEHHOM.

5. TpuronomeTrpudeckue ypaBHeHHs ¢ HCKyccTBeHHOH O/13.

6. YpaBHeHus1, pelieHre KOTOPBIX OCHOBAHO Ha MPeoOpa30BaHUU CYMMBI B IPOU3BEICHHE.
7. YpaBHEHUs, pellieHHue KOTOPBIX OCHOBAHO Ha MPeoOpa30BaHUU MPOU3BEICHHS B CYMMY.
8. DieMeHTapHbIe TPUTOHOMETPUIECKUE HEPABEHCTBA.

Tema 12. Pemienne niiaHuMeTpuyeckux 3aja4d. TpeyroibHUK U OKPYKHOCTb.

. IIpAMOYTOJIBHBII TPEYrOJbHUK U METPUYECKUE COOTHOLICHHS B HEM.

. IIpuMeHeHne TpUroHOMETPUY IS PEIIEHMS 3a/1a4, CBSI3aHHBIX C TPEYTOJIbHUKAMH.
BrnincanHas u onucaHHas OKPYKHOCTH.

TeopeMa CHHYCOB U T€OpeMa KOCHHYCOB.

. PaBHOOE)pEeHHBIN TpEYroabHUK. Beluncienne painycoB BIIMCAHHOTO U OIIMCAHHOIO Kpyra.
. ITonoOue TpeyroibHUKOB.

CBolicTBa XOp1 ¥ KacaTeJIbHbIX K OKPYKHOCTH.

. I3Mepenue yrioB U Ayr, CBSI3aHHBIX C OKPYKHOCTBIO.

. MeTpuueckune COOTHOILEHHUS B KpyTe.
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Tema 13. Pemrenne nuiianuMeTrpuyeckux 3a1a4. MHOroyroJibHMKH.

1. YerblpexyroyibHUKH (ITapajuieorpaMm, poMO, NpsIMOYTrOJIbHUK, KBaJpat, Tparenus).
2. MeTrpuyeckre COOTHOIICHUS B YETHIPEX YT OJIbHUKAX.

3. CBoiicTBa YETHIPEXYTOJIbHHUKA, B KOTOPHIA BIIUCAHA OKPY>KHOCTb.

4. CBolicTBa 4EThIPEXYyroJbHUKA, BOKPYT KOTOPOI'O MOKHO OIUCATh OKPYKHOCTb. .

Tema 14. TexcroBble 3aaa4u. (4 yaca)

1. 3amaun Ha IPOLICHTHI U IPOMTOPIIMOHAIILHBIE YaCTH.

2. 3anauu Ha ABMkeHue. I'padudeckoe n300paxkeHre ycIoBUi 3a1auu.

3. 3amaun Ha COBMECTHYIO pa0OTy W MNPOU3BOAUTENBHOCTh Tpyda. lloBbilleHHE W TMOHMKEHUE
MIPOU3BOUTEIHHOCTU TPY/A U CBA3AHHOE C STUM U3MEHEHHE BPEMEHHU BBITIOJTHCHHS.

4. 3amauyn Ha KOHIIEHTPAIMIO CMECEH U CIUIaBOB.

5. 3amaun SKOHOMUYECKON TEMaTHKH.

Tema 15. Iloxa3aTesapHasi u JJorapupmudeckas PyHKIHH.

1. CgoiicTBa creneHel ¢ pallMOHAIbHBIM MIOKA3aTENIEM.

2. IloHsTHE O CTENEHHU C MPOU3BOJIbHBIM NOKa3aresneM. [lokazarenbHas GyHKIHUS.
3. CpoiicTBa cTeneHel ¢ Mpou3BOIbHBIM MoKa3aTeneM. CpaBHEHHE CTENEHEH.

4. Onpenenenue orapudma u ero cBoiicTa. Jlorapupmudyeckue TOXaeCTBA.

5. Jlorapupmuueckas ¢pyskius. CpaBHeHHE J0rapupMoB.

6. [IpeoOpazoBanme JTOTapUPMHUECKIX BBIPAIKEHHIH.

Tema 16. IloxasaTesbHble H JIOrapugmMuYecKne YpaBHEHHS.

. DJeMeHTapHbI€ NI0Ka3aTEIbHBIE YPABHEHHUS.

. Iloka3aTenbHble ypaBHEHMsI, IPUBOAAIIUECS K KBaPATHBIM.

. Iloka3aTenbHble ypaBHEHMs], pa3iararluecs Ha MHOXKHUTEIH.
OpnHopoHBIE MTOKa3aTeIbHbIE YPAaBHEHHUS BTOPOM CTENEHH.

. Iloka3aTenbHble ypaBHEHMUs], pelllaeéMble METOJIOM 3aMEHbI IEPEMEHHOI.
DnemMeHTapHbIe JorapuGMuyecKue ypaBHEHUsI.

. Jlorapudmuyeckue ypaBHeHUs], IPUBOAAIIUECS K KBaIPATHBIM.

0N UAWN

. JlorapumMuueckne ypaBHEHUS, pa3araroniuecss Ha MHOKHUTEIIH.



Tema 17. Iloka3aTesibHbIe U JJOorapuPMUYeCKUEe HEPABEHCTBA.

. 3JI€MCHTapHI:I€ MMOKa3aTCJIbHBIC HCPABCHCTBA.

. Iloka3aTeabHbIE HCPAaBCHCTBA, IPUBOAAIIINCCA K KBAAPATHLIM.

. Iloka3aTenbHbIE HEPABEHCTBA, pa3jararoleecss Ha MHOXKHUTEIH.
OnHopoHbIe MOKa3aTeIbHbIE HEPABEHCTBA BTOPOM CTEIICHHU.
[TokazarenbHbIE HEPABEHCTBA, pelIaeMble METOJIOM 3aMEHbI IIEPEMEHHOM.
. DnemMeHTapHbIe JorapuMuyecKue HepaBeHCTBa.

. JlorapudmMuyeckue HepaBEHCTBA, IPUBOASIINECS K KBaJAPATHBIM.

. Jlorapudmuyeckue HepaBEeHCTBA, pa3jiarariuecss Ha MHOXKHUTEIH.

© 00N UAWN R

. PaBHOCHIIBHBIEC TIpE0Opa30BaHMs JOrapu(PMUUECKUX HEPABEHCTB.

10.U3menenne O/13 mpu BBHIIOTHEHUH JIOTapU(PMUIECKUX TPEOOpa30BaHMiA U IPOOIIEMBI, CBSI3aHHBIE C
3TUM 3P PEKTOM P pelIeHUH Jorapu(PMUIECKUX YPaBHEHUHI U HEPABEHCTB.
11.TTokazaTenbHO-TOTapuPMUIECKUE YPABHEHUS U HEPABEHCTBA.

Tema 18. Meroabl penieHUsi TPUTOHOMETPUYECKUX YPABHEHUI.

OT60p 001mIKX KOpHEH B HECKOJIBKUX CEPUSAX PEHICHUN TPUTOHOMETPUUYECKUX YPAaBHEHUU.
MeTo MaKOpaHT 3 TPUTOHOMETPHUHU.

TpI/IFOHOMeTpI/I‘-ICCKI/IC HCPABCHCTBA, IIPUBOAAIIHNECA K KBAAPATHBIM HECPABCHCTBAM.
TpuronomeTpuueckue HEPABEHCTBA, PEIIAEMbIE METOIOM 3aMEHbBI IEPEMEHHOM.
TpuroHomeTpu4ecKue ypaBHEHHs U HEPABEHCTBA C UPPALMOHAIBHBIMH BBIPAXKCHUSAMU.
Tpuronomerprueckue ypaBHEHHS 1 HEPABEHCTBA C UICKYCCTBEHHO co3aanHoi O/13.
TpuroHomeTpuyeCcKre ypaBHEHHS C MapaMETPOM.

CucTtemMbl TPUTOHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB.

O No gk~ wDdPE

Tema 19. YpaBHeHUsI 1 HepaBEHCTBA, COJeP KALIAE TapaMeTP.

1. AnreOpanyeckue ypaBHEHUS U HEPABEHCTBA C TApaMETPOM.

. Cuctembl TUHEHHBIX HEPABEHCTB C MAPAMETPOM.

CucTtembl KBaJpaTUUHBIX HEPABEHCTB C MTAPAMETPOM.

NppannoHaiibHbIe YpaBHEHUS U HEPABEHCTBA C TapaMeTPaMH.

YpaBHeHUs ¢ mapaMeTpoM B TpaBoit yacTu. CBsI3b CO MHOKECTBOM 3HAUCHUH.
. Cucrembl ypaBHEHUH ¢ TapaMeTPaMH.

. CucteMbl HEpaBEHCTB U CMELIAHHBIE CUCTEMBI C ITapaMeTpamH.

N U AW

Tema 20. Pemienue nuiiannMerpudeckux 3aaa4d. KoopauHaTHO-BeKTOPHBIN METOA.

1. BekTopsl Ha MJIOCKOCTH, MX 0003HaUYeHne U u3obpaxenue. Koopaunatel BEKTOpa.

2. Apudmerndeckne orepanuy HaJl BEKTOPAMHU.

3. CxaysipHOE POU3BE/ICHIE BEKTOPOB U €T0 CBOMCTBA. YTOJ MEX1y BeKTOpaMu. J[imHa BeKTopa.
4. IlpuMeHeHne BEKTOPOB AJIsl BBIUMCIIEHUSI 3JIEMEHTOB TPEYTOJIbBHUKOB U MapalljeIorpaMMOB.

5. Boruncnenue JUIMHBI TPOEKIIMU BEKTOPA Ha KOOPAMHATHBIE OCH.

6. [IpMeHeHre BEKTOPOB JUISl PEILICHHs CUCTEM aJIreOpanyecKnX ypaBHEHUH U HEPAaBEHCTB.

Tema 21. IlocienoBaTeJJbHOCTH U NPOTPECCHH.

1. Apudmernueckas nporpeccus. Berancnenue oouiero uieHa, CBONCTBA.

2. Berancienne cyMMBI OTpe3Ka HaTypalibHOTO Psiia.

3. Berunciienne cyMMBI OTpe3Ka apu)MEeTHIECKOI MPOTPECCHH.

4. BplunciieHne CyMMbl MHOKECTBA HATYPaJIbHBIX YHCET, ONPEIEISIEMbIX CBOMCTBAMU JETUMOCTH.
5. 'eomerpuueckast nporpeccus. Beranciaenue obiero uieHa, CBONCTBA.



6. BerarciieHne cyMMbI OTpE3Ka T€OMETPUICCKOM TIPOTPECCHH.

7. 3aiaum Ha COCTABJICHHE YPAaBHEHUMN, CBSI3aHHBIX CO CBOMCTBAMHU I'€OMETPUUYECKON MTPOTPECCHH.

8. 3amaun, B KOTOPBIX NPUCYTCTBYIOT OJHOBPEMEHHO apu(pMeTHyYecKass U TeoMeTpHhyecKas

IIPOTpeCCu.
9. BeckoHeuHO yOBIBaIOIIAs TEOMETPUUYECKAS TIPOTPECCHSL.

10.YpaBHeHUSI W HEPaBEHCTBA, B KOTOPHIX MPHUCYTCTBYET CyMMa OECKOHEUHO YyObIBaromieit

reOMETPUYECKOM MPOrpecCuu.

Tema 22. BolunciieHue ¥ npuMeHeHHe MPOU3BOTHOM.

. Onpenenenre U reOMETPUYECKUN CMBICIT POXU3BOIHOM.

. Tabnuua nponsBoaHbIX. [IpaBuia BeIYMCIEHUS IPOU3BOAHBIX.

YpaBHeHHE KacaTeNbHOU K TpapuKy (yHKIHH.

HaxoxxaeHne yyacTKOB MOHOTOHHOCTH U JIOKQJIBHBIX 9KCTPEMYMOB (DYHKIINH.
OTpickaHure HanOOJIBIIET0 M HAMMEHBIIETO 3HAYCHUN (PYHKIIUH.

. Cpennee apudmernyeckoe v reOMETPUYECKOE HECKOIBKUX MOJIOKHUTEIbHBIX BETMYUH.
. OKCcTpeMallbHOE 3HAU€HHUE CYMMBI BEJIMYMH C 3a/IaHHBIM IPOU3BEICHHUEM. .

. DKcTpeMallbHOE 3HaUY€HUE MPOU3BEICHUS BEIMYUH C 3aIaHHON CyMMOA.

. 'eoMeTpuueckas nHTEpIpeTaIys SKCTPEMANbHbBIX 3a/1a4.

© 0O N UTAWN e

10.DxcTpemanbHOE 3HAUCHUE KBaPATUIHON (DYHKIIMH ABYX MTEPEMEHHBIX.

Tema 23. Borunciienue niomajeii miockux ¢gpuryp.

1. Beruuciienue 1uomniaaeii KoOMOMHAIMY TUIOCKUX Guryp 6€3 mpuMeHEHUsT HHTerpaa.

2. BeluucieHue pacCTOSHMM MEXIy IUIOCKUMU MHOXECTBaMH 0e3 TMPUMEHEHUS
MaTeMaTU4YeCcKOro aHajausa.

3. Ilonsatue nepBooOpa3Hoil. Beruncnenue HeonpeaeIeHHOro HHTerpana.

4. BpluncieHre OnpeesIeHHOTO HHTerpana.

5. Beruucnenue miomaam miocKoi Gurypsl ¢ MOMOIIBI0 ONPEEIIEHHOTO HHTErpasa.

Tema 24. I'paduyeckue MeTOIbI pelliecHHs] YPABHEHUI M CHCTEM C IapaMeTpoM.

1. Cucremsl, copepxaline ypaBHEHUS IPSIMON, OKPY>KHOCTH, TapabOJIbL.

2. YpaBHEHUS M CUCTEMBI, BKIIOYAIOIIIE MOTYJIb.

3. YpaBHEHUS U CUCTEMBI, BKIIIOYAIOIIUE TPUTOHOMETPUUYECKUE (DYHKITUH.

4. YpaBHEHHUS U CUCTEMbI, BKIIIOYAIOIIME ITOKa3aTeNIbHbIE U JJorapupMUUecKue GpyHKIUH

Tema 25. TexcToBbIe 321a4H, 3JICMEHTHI TEOPHH MHOKECTB M 3JICMEHTHI.

1. TekctoBBIE 3aaa4u, NpUBOAAIIMC K ITOHATHAM O6’I)GI[I/IH€HI/I$I N IEPECCUCHUA MHOKCCTB.
2. TexcroBbIe 3aJa4u C DJICMCHTaMU JIOT'UKH.

3. TexcroBbIE 3aa4i Ha BBIYMCICHUEC SKCTPEMATIbHBIX 3HAUCHUM.

4. TekcToBbBIE 3a7]au, IPUBOSIINE K BHIYMCIECHUIO SKCTPEMAIbHBIX 3HAUCHUN (QYHKIUH.
5. TekcroBble 3a/1auu, TpeOyroIIne BHIPAOOTKH ONTUMAILHON CTpATETHH.

SJICMCHTOB

6. TekcToBEIC 3aiavyu, NpUBOAAIINEC K YPABHCHUAM U HCPABCHCTB M C HCJIOYHUCICHHBIMU pCIJ_IeHI/ISIM?

Tema 26. O0paTHast pyHKIMSA, CJI0KHAA PYHKIHA, PYHKINOHATIbHbIC YPABHCHHUS.
1. TlonsiTue o6parHoit pyHkuuu. O61IKE IpaBUiia TOCTPOEHUS OOPaTHON (PYHKIIMH.

2. CrioxxHast pyHKIUS (KOMIO3HINS PYHKIINH).

3. ITocTpoenue rpaduka CI0XHON GYHKITUN BhIUnciIeHrne MHOXKECTBA 3HAYCHUH.

4. YpaBHEHHUS U HEPABEHCTBA, BKIIIOYAIOIINE KOMITO3ULIMIO MPSIMBIX U 0OpaTHBIX (YHKIUI.

5. OyHKIMOHAIbHbBIE YPAaBHEHHUS.



6. Omnpenenenne HaMOOIBIIETO M HAMMEHBIIIETO 3HAUYEHUN CII0KHON ()YHKIIUH.

Tema 27. YpaBHeHHs M1 HEPABEHCTBA, BKJIIOYAKOIIHeE Pa3InYHbIe dJIeMeHTApPHbIe QYHKIIUM:
TPUTOHOMETPUYECKHE, JorapupMuyecKue 1 oKa3areJbHble, HPpallHOHAJIbLHBIE.
1. VpaBHeHus1, BKIIOYAOIINAE JIOTApUPMUIECKIE, TTOKa3aTelIbHbIe (PYHKIIUA ¥ TPUTOHOMETPHUYECKUE

byHKIHH.
VYpaBHEHUs, BKIIOYAIOIIUE KBAJAPATHBIN TPEXWIEH U TPUTOHOMETPUYECKUE (DYHKIIUH.

w N

VYpaBHEHUsI, BKIIOYAIOIIAE HWPPAIMOHAIBLHBIC BBIPAKEHUS, JIoTapu(pMUIecKne W TIOKa3aTelIbHbIC
byHKIHIH.

4. VippauuoHajibHbBIC YpPaBHEHHUSI, JOMYCKAIONINE PA3JIOKEHUE HA MHOKHTEIIH.

5. UppanmonansHbie YpaBHEHUS C TPUTOHOMETPUISCKUMHE H, TTOKA3aTEIHHBIMU U JIOTAPH(PMUICCKIMHU

GyHKIUSMU.

Tema 28. Di1eMeHTBI cTepeoMeTpPHH.

1. [MapamienbHOCTh U NEPHEHIUKYIAPHOCTD IPSAMBIX U IIJIOCKOCTEH.

2. JIByrpanHsle yriibl. Beruncienue yrioB U pacCTOSHUM B IPOCTPAHCTBE.

3. CeueHus NpsIMOYTOJIBHOIO NapaljieNenuIesa.

4. TpeyronbHas U YyeTbIpeXyroyibHas nupamuipl. O0beM nupaMubl.

5. Merpuueckue COOTHOLIEHMS a NPaBWJIBHOM TpPEyrojbHONM NUpaMuae U B INPaBUIbHOU
YeThIPEXyrojbHoil nupamuge. COOTHOLIEHHE YIJIOB MEXAY OCHOBaHHEM U OOKOBBIM pedpoM,
OCHOBaHHEM M OOKOBO I'paHbio, MEXTy OOKOBBIM peOpaMu.

6. Kpyrueie Tena (konyc, nuinuHap, cdepa). Ihiomans moBepxHoctu cdepbl, o0bem mapa. OobeM
IPSIMOTO KPYroBOTO IMJIMHJApA W IUIOIAAb €ro MmoBepxXHOCTH. OO0beM MpsMOro KpyroBOoro KOHyca.
Pa3BepTka KoHyca U MJI011a1b OOKOBOM IOBEPXHOCTH KOHYCA.
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