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[TOACHUTEJIBHAA 3AIINCKA

VYyeOnas nporpamMmma paszpaboTaHa B COOTBETCTBUM C MPOTPAMMOI
BCTYNUTEIBHBIX UCIBITAHUN IS JIUL, UMEIOLINX 00IIee cpeaHee oOpa3oBaHue,
JUTS TIOJYYEeHUS BBICIIEro 00pa3oBanus, yTBepxkaeHHoN [Iprkazom Munuctpa
oOpazoBanus Pecnyonuku benapych ot 16.10.2014 Ne 779, u B cooTBercT-
BUU:

. — ¢ yuyeOHbIMU TUTAaHAMU MOATOTOBUTEIBLHOIO OTIEICHUS sl OEIOPYCCKUX
rpaxzaan (AHeBHas Gopma o0yueHus) Mo MpoduiIsiM: SKOHOMUYECKUH, MaTeMa-
TUYECKUH, (U3MUECKUN, MHKEHEPHO-TEXHUYECKUH, XUMHUYECKU, Teorpadus,
typusm (per. Ne I1-077/yu., Ne II1-081/yu.,Ne I1-080/yu..Ne I1-079/yu. ot
11.05.2015);

Il — ¢ yueOHBIMU MIIaHAMU TOATOTOBUTEIBHBIX KYpCOB TUDPepeHIIMPOBAHHOTO
o0yueHust (mporpamma 28x6x6)Y4eOHOro 1eHTpa JIOMOJIHUTEIHLHOTO 00pa3oBa-
Hus (BeuepHsist opma o0yuenus) (per. Ne369 ot 15.07.2015).

1l — ¢ yyeOHBIMU MJTaHAMHU MOATOTOBUTENBHBIX KypcoB (mporpamma 32x4x12,
nporpamma 32x4x6)YueOHoro IeHTpa MOATOTOBUTEIBHBIX KypCOB (BEUEpHSI
dbopma obyuenus) (per. Ne 362, Ne 363 ot 15.07.2015);

IV — ¢ ydueOHBIMU TUTaHAMH MOJTOTOBUTEIBHBIX KYpcOB NU(HEepeHIIMPOBAHHOTO
oOyuyenus:  (mporpamma  28x3x8, mporpamma  28x3x2,  mporpamma
28x3x1)YueOHoro 1eHTpa JOMOJHUTEIBHOTO O0pa3oBaHusi (BeuepHss (opma
o0yueHnust) (per. Noe365,No366, No367 ot 15.07.2015);

V— ¢ y4eOHBIM IJIAHOM MOATOTOBHUTENIBHBIX KYPCOB YIIyOJEHHOTO H3y4YEHHUS
00111600pa30BaTeNbHBIX TUCHUILUIMH (TIporpamma 28x3x6)Y4ueObHoro 1eHTpa Jao-
MOJIHUTEIBHOTO oOpazoBaHus (BeuepHsss (opma oOyuenwms) (per. Ne372 ot
15.07.2015).

VI — ¢ yueOHBIMH TUTAaHAMU MOATOTOBUTENBHBIX KypcoB (mporpamma 24x3x12,
nporpamma 24x3x6)YueOHoro I1eHTpa MOATOTOBUTEIBHBIX KYPCOB (BEUYEpPHSS
dbopma o0yuenus) (per. Ne 376, Ne 377 ot 25.09.2015);

VIl — ¢ ydeOHbIMU TUTAHAMH TOJATOTOBUTEIBHBIX KypcoB (mporpamma 30x2x12,
nporpamma 30x2x6)YueOHOro 1mMeHTpa MOATOTOBUTENIBHBIX KypCOB (BEeUepHss
dopma odyuenus) (per. Ne 360,Ne 361 ot 15.07.2015);

VIl — ¢ yueOHBIM TIaHOM 320YHBIX TIOJIFTOTOBUTEIBLHBIX KYPCOB (C ayUTOPHBI-
MU 3aHATUSAMHU) (mporpamma 7x3x4)Y4eOHOro HeHTpa JOMOJHUTENBHOTO 00pa-
3oBaHMs (BeuepHsiss (opma oOyuenust) (per. Ne370 ot 15.07.2015).

B cooTBercTBHM C y4eOHBIMHU IJITaHAMH TIOJTOTOBHTEILHOTO OTICICHHUS

TSl OEOPYCCKUX TPpakKIaH:

e oO0mee KoIM4YecTBO 4acoB cocTanisieT — 408, B TOM yucie ayTUTOPHBIX —
204, 3 HuX npakTHyeckux 3aHaTuii — 204, B Tom uucie: | cemectp — 102; 11 ce-
mectp — 102;

® KOHTpPOJBHBIE paboTHI — 4, B TOM umcine: | cemectp — 2; Il cemectp — 2;

e 3auer — 1 (I cemectp);

e Dx3amen — 1(Il cemectp).



B cootBetrcTBUM ¢ yueOHbIMU T1aHaMu || — VIII:

o0111ee KOJIMYECTBO YacOB cocTaBisieT — oT 168 10 21, B TOM 4mcIIe ayiu-

TOPHBIX — OT 168 10 21, U3 HUX MPAKTUUYECKUX 3aHATHH — OT 168 10 21.

KOHTPOJIbHBIE paboThI — OT 14 10 6.

Llenp mporpaMmsl:

—MOBTOpEHUE, 0000IIEHNEe M CHUCTeMATHU3alMs TEOPETHUYECKUX 3HAHHM O
BCEM pa3JiesiaM IIKOJIbHOIO Kypca MaTeMaTHKU,;

—(popMUpOBaHUE CIOCOOHOCTEH MO HUCHOJIb30BAHUIO MOJYUYEHHBIX 3HAHWUU
IPU PELLICHUU CTAaHJAPTHBIX U HECTAHJIAPTHBIX 3aJJaHUN IO MaTEMaTHKE.

CJIyIHaTeJII/I MOCJIC U3YYCHUS NPeaAMETa T0KHbI YMETh.

—IPOU3BOIUTH apU(PMETUYECKHUE ACHCTBUS HAJ YMCIIaMU, 3aJaHHBIMHU B BHJIE
JECATUYHBIX U OOBIKHOBEHHBIX APOOEil; ¢ TpeOyeMoill TOUYHOCTBhIO OKPYTJISATh
JAHHBIE YKCIa U PE3yJIbTaThl BHIYUCICHU;

—MPOBOJIUTh TOXJIECTBEHHBbIE MpeoOpa3oBaHUsI MHOTOYJICHOB, Ipo0Oei, co-
JEpKaIUX [IEPEMEHHBIE, BEIPAKEHUN, COJEPKAIINX CTEIICHHBIE, TI0KA3aTENb-
HbIE, JIOrapu(PMUUYECKUE U TPUTOHOMETPUUECKHE (PYHKIINY;

—CTpOUTh TpadUKH JIMHCHHOM, KBaIpaTUIHOM, CTEIICHHOM, IOKa3aTeIbHOM,
aorapu(pMUYECKON U TPUTOHOMETPUUYECKHUX (DYHKIIHIA;

—pelaTh YpaBHEHHsI U HEPABEHCTBA NIEPBOM U BTOPOM CTENEHU, ypaBHEHUS U
HEPABEHCTBA, IIPUBOJSIINECS K HUM; pellaTh CUCTEMbl YPABHEHUN W HEpa-
BEHCTB IIEPBOIl U BTOPOM CTENEHM W npuBojsauuecs Kk HuM. Croga, B 4aCTHO-
CTH, OTHOCATCSI yPAaBHEHUS U HEPABEHCTBA, COAECPIKALIUE CTEIEHHBIE, ITOKa3a-
TEJIbHBIE, TOTapU(PMHUUECKUE U TPUTOHOMETPUUECKUE (PYHKIINH;

—pelaTh 3a/1a4M Ha COCTABJICHUE YPABHEHUMN U CUCTEM YPaBHEHHIA;
—U300pakaTh TE€OMETpUYECKHE (PUrypbl Ha 4YepTeX e M MPOU3BOJUTH IMO-
CTPOEHHUS Ha MJIOCKOCTH;

—pelaTh FreOMETPUUYECKHE 3314l Ha TIJIOCKOCTH U B MPOCTPAHCTBE;
—MPUMEHSATH IPU PEILICHUH 337a4 CBOMCTBA U IPU3HAKU T€OMETPUUECKUX (Hu-
r'yp,

—HCIO0JIb30BaTh T€OMETPUYECKUE MPEACTABICHUS NIPU pellleHnn anredpanye-
CKHX 3a/1a4, a METO/ibl anreOpbl U TPUTOHOMETPUU — MIPHU PEIICHUNU T€OMETPH-
YECKUX 3aJ1a4.



COAEPKAHUE YYEBHOI'O MATEPUAJIA

Paznmen 1.
Tema 1. Uucsia u BbIMUCICHUS

1. Hatypanbsubie yncina. [IpocTeie 1 cocTaBHbIE yKcia. JleauTenb, KpaTHOE.
[Ipusznaku nenumoctd Ha 2, 3, 4, 5, 9, 10. Haubonpmuii o6muit neaurens. Hau-
MeHblIee o011ee KpaTHOE.

2. llensie uyncna. JIeHcTBHS HAJ IICIBIMH YHCIIAMHU.

3. O6bikHOBeHHAas ApoOb. Jlecaruunas n1poOb. OKpyriieHnue Ynuces.

4. PanmonanbeHble yncina. MppannonanbHble Yucia.

5. Koopaunatras npsimasi. I300paskeHre unces Ha KOOPAMHATHON MPSMOH.
Monyib TeUCTBUTEIBHOIO YnCiIa. [ €OMETpUYECKUN CMBICIT MOZYJIA.

6. IIpomenTtsr. [Ipomopiusa. OCHOBHOE CBOMCTBO MPOTIOPITHH.

7. CTeneHb ¢ HATypalbHBIM U IEJIbIM MoKa3aTeiaeM. CBOWCTBa CTENEHEH C
HaTypaJbHBIM U IEIbIM OKA3aTEISIMU.

8. Kopensb n-oit ctenenu (N € N, n = 1), ero cBoicTBa JIJIsl ClTy4yaeB Y€THO-
ro U HEUYETHOTO 3HaUYeHUI uncia n. Apudpmerndeckuid kopeHb. CBoicTBa apupme-
TUYECKUX KOPHEM.

9. Crenenp ¢ panuoHaNIbHBIM MoOKa3areneM. CTEneHb ¢ JeHCTBUTEIbHBIM
nokazareneM. CBOMCTBa CTENEHEW C pallMOHAIIBHBIMU U JEHCTBUTEIBHBIMU MOKA-
3aTEISAMU.

10.TexkcToBBIC 3a1a4H HA YUCIIOBBIC 3aBUCUMOCTH.

Pa3nen 2.
Tema 2. Boipaskenusi 1 ux npeodpasoBaHus

1. OxHouiieH U MHOTOWIEH. Pas3ioskeHrne MHOTOUYIEHA HA MHOKUTEIH. TO-
XKIECTBEHHBIEC MPE0OpPa30BaHUS MHOTOUJICHOB.

2. ®opMyIbl COKPAIIEHHOTO YMHOKEHUS

3. Anrebpanueckas apo0b. OCHOBHOE CBOWCTBO apooOu. JleWicTBus Haxd aj-
reOpandeckumu ApoOsiMu. ToxkIeCTBEHHBIE TTPEOOPa30BaHUs PAIMOHATIBHBIX BbI-
paKECHUMU.

4. KBampatHbiii TpexwieH. Pa3iokeHne KBagpaTHOTO TPEXWICHA Ha JTMHEH-
HbIE MHOKUTEIH.

5. IlpeoOpa3zoBanus apuMETHYECKOTO0 KOpHS. YHUUTOXKEHUE HUPPALNO-
HaJLHOCTHU B 3HaMeHatene. [IpeoOpazoBaHus HppalmOHaIbLHbBIX BBIPAKECHUIM.

Pa3nea 3.
Tema 3. YpaBuenusi. CucreMbl ypaBHEHUI
1. Ypasuenus. Kopens ypaBHeHus. PaBHOCUIIbHBIE YpaBHEHHUS.
2. JluHeliHOe ypaBHEHHE.
3. KBagparnoe ypaBHenuwe. DopMmynbl KOpPHEH KBaapaTHOTO ypaBHEHUSI.
Teopema Buera. PaninoHanbHbIe ypaBHEHHS.
4. VppauuoHaJIbHbIE YPaBHEHUS.
5. YpaBHeHHs, coAeprKalue NEPEMEHHYIO 110 3HAKOM MOYJIS.
6. CucreMsl IByX JUHEHHBIX YPaBHEHUN C IBYMS IEPEMEHHBIMHU.



7. CucTeMbl HEJIMHEWHBIX YPaBHEHUN.

Paznen 3.
Tema 4. HepaBencrBa. CucTeMbl HEPaBEHCTB

1. YucnoBbie HEpABEHCTBA, UX TeoMeTpuueckas uHreprnperanus. CBoicTBa
YHCJIOBBIX HEPABEHCTB.

2. Jluneiinbie HepaBeHCTBA. CUCTEMBI I COBOKYITHOCTH JINHEWHBIX HEpa-
BEHCTB.

3. KBagparnsie HepaBeHcTBa. HepaBeHCTBa, cofeprkaiue NepeMeHHYIO MO/
3HAKOM MOJTYJISI.

4. PamumonalibHbIE HEpaBEHCTBA. MeTo1 MHTEPBAJIOB.

5. UppanmonanbHbie HEPABEHCTBA.

6. Cucrtembl JTMHEHWHBIX, KBAJPATHBIX, PAIMOHAIBHBIX HEPABEHCTB C OJIHOM
IIEPEMEHHOM.

Paznen 4.
Tema 5. @®yHKUHHU U UX CBOMCTBA

1. IIpsmoyroiyibHasi cuctemMa KoopauHart. PaccrosiHue Mexay AByMsl TOUKa-
MU Ha KOOPAWHATHOM IIJIOCKOCTH.

2. Ionstue pynkuuu. O6nacts onpeneneaus Gynkuun. O61acTh 3HAYCHUN
¢ynkunn. Crnoco6sl 3ananus Gynkuuu. I'papuk dynkuuun. Hynu ¢ynkuuu. Ilpo-
MEXYTKH, TJ€ (PyHKLNS COXpaHAET CBOW 3HAK. YETHOCTh U HEYETHOCTh (DYHKLUU.
[lepuoanunocts (pyHkumu. Bo3pacranue u yObiBaHue ¢QyHKIUH. MakcumyM H
MUHUMYM (DYHKIIHH.

3. Jluneiinas ¢ynkuus y = ax + b, ee cBoricta u rpaduk. ['paduk ypaBHe-
HUS C IByMs epeMeHHbIMU. ['eoMeTprueckas MHTEpIpeTalus peieHUd CUCTEMBI
JIBYX YpaBHEHUH C IByMs IEPEMEHHBIMH.

4. OG6paTHO MPONOPIHOHANbHAs 3aBucHMOcTh. Oyrkims y =~ (K = 0), ee
X

CBOMCTBA U rpaduK.
5. Kpagpatmanast yHKIust y = ax2 + bx + ¢ (a # 0), ee cBoiicTBa 1 rpaduk.
®ynxius y =+/x, ee cBoOicTBa U rpaduK.
DyHKIMA ¥ =4, ee cBolicTBa 1 rpaduK.
CreneHHast QyHKIHS ¢ JCHCTBUTEIHLHBIM MTOKA3aTEICM.

. YpaBHEHUE OKPYKHOCTH.
10 [IpeoOpazoBanust rpaduKoOB.

© oo N

Pa3znen 4.
Tema 6. UncjioBbIe Mocjae10BaTEILHOCTH.
ApudmeTndeckass M reoMeTPHUIECKAs MPOrpeccuu
1. YucnoBasi moclieI0oBaTeIbHOCTh. ApudmeTnueckas U reoMeTrpuyeckas
nporpeccur. ®opmyJibl N-TO WieHa U CyMMbI N TIEPBBIX YJIECHOB apu(METUUECKON



U reomeTpuieckoi mporpeccuu. CBOMCTBa apu(PMETHUECKON M FeOMETPUUECKON
IIPOTPECCHH.

2. TekcToBbIE 3a/1a4yd HA MPOLEHTHBIA NMPUPOCT U BBIUUCICHHUE ‘CIIOKHBIX
MIPOLICHTORB”.

Pa3pgea 3.
Tema 7. TekcToBBIC 3a1a4YU

1. TexcToBbIE 331aUu HA COBMECTHYIO paboTy.

2. TekcToBBIE 3a]a41 HA CMECH U CIUIABHI.

3. TekcToBble 3aa41 Ha JABIKEHUE.

4. TekcToBbIE 3a/1a4M HA IEPEMELINBAHUE.

Pa3nea 4.
Tema 8. Iloka3zaTesbHas u Jorapupmudeckasi PyHKIUH

1. TlokaszarensHas ¢yukiusa y = aX (@ > 0, a = 1), ee cBoiicTBa U Ipa-
buxk.

2. Onpenenenue ynorapupma. OCHOBHOE JIOTApUPMUUECKOE TOKIECT-
Bo. CBoiictBa nmorapudmoB. Jlorapudpmuyeckas dynkmus y = loggx (a > 0,

a= 1), ee cBoOiiCTBa U IrpaduK.
3. ToxnectBeHHbIE TPe0Opa30BaHUS MMOKA3ATENIBHBIX U JIorapudmuye-
CKUX BBIPAKCHUM.
Pasznea 3.
Tema 9. Iloka3zaTesibHbIE U JJOrapupMUYecKre ypaBHeHHs U HEPABEHCTBA,
CUCTEMbl YPABHECHUH

1. TlokazatenbHble ypaBHEHUsA. METOIbI pElIeHUs IMOKa3aTeIbHBIX
YPaBHEHHUM.

2. Jlorapudmuueckue ypaBHeHus. MeToabl pelieHus Jiorapupmuye-
CKUX YPABHCHUMU.

3. TlokazarenpHO-N0TapU(PMUYECKUE YPABHCHHUS.

4. TlokasarenbHble HEpaBeHCTBA. Jlorapudmudeckre HepaBeHCTRA.

5. CucTteMbl MOKa3aTeNbHBIX U JIOTApU(PMUIECKUX YPABHCHUH.

6. Pemienue mokazaTesbHBIX M JIOTApU(PMUUECKUX YpPaBHEHUU, Hepa-
BEHCTB, CUCTEM YPABHEHUM C HCIIOJb30BAHUEM CBOMCTB BXOJSIIMX B HUX
GbyHKIMA 1 UX TpadUKOB.

Pa3nen 4.
Tema 10. Tpuronomerpuueckue pyHKIun

1. Ompenenenue TpuroHoMmerpuueckux ¢yHkuuid. CpoiicTBa U Tpaduku
TPUTOHOMETPHUYECKUX (DYHKIUI y = SiN X, y = COS X, y = tg X, y =ctg Xx. O6paTHbIc
TPUTOHOMETpUUYECKUE QYHKIUH.

2. OCHOBHOE TPHUTOHOMETpPHUECKOEe TOXIeCTBO. COOTHOUICHHUS MEXKITY
CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTaHT€HCOM OJHOW mepeMeHHOu. Dop-
MyJIbl IpuBeeHus. DOpMyIIbI CIIOKEHUS AJIsl CHHYCca, KOCHHYCa U TaHreHca. Tpu-
TOHOMETpUYEeCKUE (YHKIIMM JIBOMHOTO M IMOJIOBUHHOrO YrioB. IIpeoOpazoBanue
CYMMBI TPUTOHOMETpUYECKHX (YHKIUI B mpousBeneHue. [IpeoOpa3zoBanue mnpo-



U3BEJICHUS] TPUTOHOMETPUUECKUX (PYHKIMN B CyMMYy. Y HUBEpCaJIbHAsA MOJCTAHOB-
Ka.
3. ToxnectBeHHBIE MPEOOPA30BAHUS TPUTOHOMETPUUECKUX BBIPAKEHUH.

Paznmen 3.
Tema 11. Tpuronomerpuyeckue ypaBHeHUs
1. IlpocTeiiline TPUrOHOMETPUUECKUE YPABHEHMSL.
2. MeTo/pl pelieHus: TPUrOHOMETPUYECKUX YPABHEHHIA.
3. Hcnonb3oBaHue CBOMCTB TPUTOHOMETPHUUECKHUX (DYHKITUN U UX TpadUKOB
[IPU PELIEHUU TPUTOHOMETPUUYECKUX YPABHEHHIA.

Paspnen 5.

Tema 12. I'eomerpuueckue purypsl 1 ux cBoiicrea. TpeyrojbHuK

1. OcHoBHbIe MOHATHS TeoMeTpuu. Buasl yrnos. IlapamnensHOCTs U nep-
NEHIUKYJSIPHOCTD MPSMBIX.

2. TpeyronbHHMK, €ro MeauaHa, OuccekTpuca, BblcoTa. lIpAMOYrosbHBIM,
OCTPOYTOJIBHBIN, TYIIOYTOJIbHBIN TPEyroNnbHUKNA. COOTHOLIEHUS MEKly CTOPOHAMMU
Y yIJIaMH IIPOU3BOJIBHOTO U IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.

3. PaBeHcTBO TpeyroybHUKOB. [IpU3HaKu paBeHCTBA TPEYrOJIbHUKOB.

4. PaBHOOenpeHHbIN TpeyroapHUK. CBOMCTBA U MPU3HAKU PaBHOOEIPEHHO-
r'0 TPEyroJibHUKa. PABHOCTOPOHHMI TPEYTOJIbHUK.

5. Tlono6ue tpeyronbaukoB. Koadpdunuent nogodus. [lpuznaku nomodust
TPEYTOJILHUKOB.

6. Teopema [Tudaropa. Teopema Daeca.

7. CpenHss IMHUA TPEYTOJbHUKA U €€ CBOMCTBO.

8. 3ameuaTenbHbIE TOYKU TpeyrosbHHKa. OKpPYXHOCTh, OMUCAHHAs OKOJIO
TpeyroyibHUKa. OKpYyKHOCTb, BIINCAHHAsI B TPEYTOJIbHUK.

9. Teopema cunycoB. Teopema kocuHyCOB. PerieHue TpeyroibHUKOB.

10.ITnomaaes TpeyroabHUKA.

Pa3nen 5.

Tema 13. 'eomeTpuueckue purypbl 1 ux cBoiicrBa. OKpy:KHOCTH

1. OxkpyXHOCTh U KpyTr. XOopAa, nuaMmeTp, paauyc. [lyra okpyxunocrtu. Jmu-
Ha IyTH U OKpyXHOCTH. [1nomans kpyra.

2. B3aumHoe pacrnoyiokeHue IpsiMOM M OKpyx’HOCTH. KacarenbHasi K OK-
pyxkHOCTH. CBOMCTBA MEPECEKAIOIMINXCA XOP, CEKYIIEN U KacaTeIbHOW K OKPYX-
HOCTH.

3. llenTpanbHble U BIIUCAHHBIC YIJIBL.

Pa3nen 5.
Tema 14. I'eomeTpuueckue (pUrypbl U X cBOMCTBA. UeThIpPeXyroJbHUKH

1. YeThIpexyroapbHUKA: TAPAIIEIOTPaMM, TIPSIMOYTOJILHUK, pOMO, KBaapar.
OCHOBHBIE TEOPEMBI O YETHIPEXYTroJIbHUKAX. [lomaan 4eThIpexXyroabHUKOB.

2. Tpanenus. Cpennsis nuHus Tpanenun. [lmomans Tpaneuu.

3. IlpaBuibHBIE MHOTOYTOJILHUKH.

4. BnucaHHbIE U OMUCAHHBIE YETHIPEXYTOJbHUKHU.



Paznen 5.
Tema 15. [Ipsimasi M JIOCKOCTH B IPOCTPAHCTBE

1. B3auMHOE pacroyio)KeHHUE TOUEK, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCT-
BE.

2. IlapannenpHbple npsMble B IpocTpaHcTBe. [Ipu3Hak mnapajiebHOCTH
npsameix. [IpsMast, mapasuienbHas IOCKOCTH. [Ipu3HaKk napaniesbHOCTH NPSAMON U
II0CKOCTH. CKpEIMBAOIUECS TPSIMBIE.

3. IMapamnensHble TUIOCKOCTH. [IpH3HaK MapamieTbHOCTH MIOCKOCTEH.

4. TlepneHnukynsipHble npsiMble. [Ipsimasi, neprneHaIuKyaspHas IIOCKOCTH.
[Ipu3Hak neprneHauKyIIPHOCTH IPSIMOM U TUIOCKOCTH.

5. IlepnieHauKymsp M HAKJIOHHAS K IJIOCKOCTH. TeopeMa o Tpex mepreHau-
KyJsipax.

6. JIByrpansslii yroma. JIMHEHBIN yron ABYTpaHHOTO YTJIa.

7. IlepneHaukynspHble MIOCKOCTH. [Ipu3HaK NMepneHAUKYISIPHOCTH ILIOC-
KOCTEH.

Pasznea 5.
Tema 16. Muororpannuku. Illpuzma u nupamuga
1. IIpusma. Buasl npusMm, napamwienenunes. bokoBas U 1mojgHasi TOBEPXHO-
cTH npu3Mbl. OOBEM NMPUBMBI.
2. IMupamuna. bokoBast U monHas NOBEpXHOCTH mupamuabl. O0beM nupa-
MUJBL. Y cedeHHass TUpaMuaa.

Pa3nen 5.
Tema 17. ®urypsi Bpamenusi. l{uiuHap n konyc
1. Hunuanp. bBokoBast ¥ moJiHAasE TOBEPXHOCTH IUIUHApa. OObEM IUIUH]I-
pa.
2. Konyc. bokoBast u monHas moBepxHocTH KoHyca. OObemM KoHyca. Yce-
YEHHBIN KOHYC.

Pa3nen 5.
Tema 18. Cdepa u map. KomOMHAIIMU MHOTOTPAHHUKOB M TeJI BPallleHUs
1. Cdepa. [Imomans chepsl. [lap. O6bem mapa. Ceuenust chepbl U mapa
I0cKoCThi0. KacarenpHast II0CKOCTh K cdepe.
2. Pemienue 3amad Ha KOMOWHAIIMY TIPU3M U TTUPAMUI.
3. Pemienue 3amau Ha kOMOUHAIMKU c(hepbl © MHOTOTPAHHUKOB.



Bonpocsl k 3aueTry

1. Yucna u BeIpaKeHUs.

2. BoipaxeHnus u ux rnpeoOpa3oBaHuUs.

3. YpaBHeHusa. CucTeMbl ypaBHEHHS.

4. HepaBeHnctBa. CHCTEMBI HEPABEHCTB.

5. DNeMeHThl MaTEMATHYECKOTO aHAJIN3a: YUCIIOBBIE MOCIIEIOBATEIBHOCTH.

6. ['eomerpuueckue urypsl Ha TIocKocTh: TpeyrombHUK. OKpyKHOCTh. YeThI-
PEXYTOJIbHUK.

Bonpocsl k YK3aMeHy

Uucna u BeIpaKEHUS.

BoipaxxeHus 1 ux npeoOpa3oBaHHUs.

VYpaBHeHus. CucTeMBbl ypaBHEHUS.

HepaeHnctBa. CUCTEMBI HEPABEHCTB.

Koopaunats! 1 pyHKIMH.

[ToxazarenbHast u norapudpmuueckas GyHkuuu. YpasHenus. HepaBencTsa.
Tpuronomerpuueckue QyHkuuU. TpUroHOMETPUYECKUE YPABHEHMUSL.
DIIEMEHThl MaTEMaTUYECKOTO aHAJIN3a.

. TekcToBble 3a1a4M.

10.I'eomeTpudeckue GUrypsl Ha MIOCKOCTH.

11.TIpsiMbi€ ¥ MJIOCKOCTH B TPOCTPAHCTRE.

12. 'eomeTpuueckue GpUrypsl B IpoCTPAHCTBE

CoNoORrWNE



I. YYEBHO-METOJUYECKAS KAPTA YUEBHO! JIUCLIUTIIAHBI

KonniecTBO ayAUTOPHBIX 4acOB
> Haspanue pasziena, TeMbl g S
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1. 1.Yncia u BbIYUCJICHUS -
111 Hatypaneubie uncna. [IpocTteie u cocraBHble uncia. Jenurens, kpatHoe. [Ipu-
- 3HAKW OeTUMOCTH Ha 2, 3, 4, 5, 9, 10. Hanbonpmuii o6t genurens. HanmeHs- 2 Ormpoc
1.1.2 mee o01Iee KpaTHOE.
Henpie yncna. JeiicTBUS HAA LEIBIMU YUCIaMHU.
1.1.3 OObIkHOBeHHAst P00k, Jlecatuunas apoOb. OKpyrieHHE Yuces.
- Panmonanbsabie uncia. ppanuoHanbHbIe YUCIa. 2 Omnpoc, TecT
1.15 Koopaunarnas npsimas. 300pakeHne drcen Ha KOOPAUHATHOHN NpsMoit. Momyib
JIEUCTBUTEIBLHOTO YKCa. | 'eoMeTpuuecKuil CMBICT MOJTYJIS.
1.16 [IponenTsl. [Iponopuus. OcHOBHOE CBOMCTBO MPONOPILHH. 2 Omnpoc, TecT
117 CreneHb ¢ HATypallbHBIM W IEJbIM TMOKa3aTesnieM. CBOMCTBa CTereHel ¢ HaTy-
- PANBHBIM H LENBIM TTOKa3aTEIsIMH. 2
118 Kopens n-o#i crenenu (N € N, n # 1), ero cBoiicTBa JIsl CIIydaeB 4€THOTO U He- Omnpoc, Tect
YEeTHOTO 3HAYCHUH umcia n. Apudmerndeckuii kopeHb. CBoiicTBa apupmeTnye-
CKHX KOpHEH.
1.19 CreneHs ¢ pallMOHAJIBHBIM [IOKA3aTeNEM. Tect
- CrernieHb ¢ JeWCTBUTENBHBIM TIOKA3aTEIEM. 2
1.1.11 CBoiicTBa cTeneHel ¢ palMOHAIBHBIMU U IEHCTBUTENLHBIMH MTOKA3aTEISIMU.
1.1.12 TekcToBbIE 3a]Ja4l Ha YUCIOBBIE 3aBUCUMOCTH. 2
2.2. BelpakeHHs1 M MX TIpeo0pa3oBaHUsA
2.2.1 OpHousieH ¥ MHOro4iIeH. Pa3iiokenre MHOroWwIeHa Ha MHOKHUTENH.
- ToxmecTBeHHBIE IPE0OPa30BaHMSI MHOTOUYJICHOB. 2 Ompoc, TecTt




2.2.3

(DOpMy'J'II)I COKpAalICHHOI'0 YMHOXCHU.

2.2.4 Anrebpandeckast 1po0b. OCHOBHOE CBOMCTBO APOOH.
- JleticTBus Ha anreOpandecKUMHA IPOOSTMHU. Ompoc, TecT
2.2.6 ToxnecTBeHHBIE TPe0OpPa30BaHMsl PAIMOHATBHBIX BRIPAKEHUH.
2.2.7 KBagpatueiii Tpexunen. PasnoxkeHune KBagpaTHOTO TpexwieHa Ha IJMHEHHBbIE Omnpoc, TecT
MHOXHTEJH.
2.2.8 [IpeobpazoBanus apuMETHICCKOTO KOPHSL. Omnpoc, TecT
- YHUUTOKEHUE PPALMOHATBHOCTH B 3HAMEHATEIIE.
2.2.10 [IpeoOpa3oBaHust HPPALIMOHAIEHBIX BEIPAKEHHA.
5.12. I'eomeTpuueckue purypbl u ux cpoiicrea. TpeyrojibHuK
5.12.1 | OcHoBHbIE MOHATHS TeoMeTpud. Buapl yrios. [lapamiensHOCT U IEPIICHIUKY-
- JISIPHOCTH TPSIMBIX.
5.12.3 | TpeyronbHuUK, ero MenuaHa, OMcceKTpuca, BeicoTa. [IpsMOyrobHBIi, 0CTPO-
YTOJIBbHBIN, TYHIOYTOJAbHBIA TPEYroNbHUKU. COOTHOIIEHUS MEKIY CTOPOHAMU U Ompoc, Tect
yTJIaMU MIPOU3BOJIFHOTO ¥ MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA.
Teopema [Tugaropa.
5.12.4 | PaBeHCTBO TpeyroibHHUKOB. lIpr3HaKky paBeHCTBA TPEYTONBHHUKOB.
- PaBHOOepeHHbIN TpeyronsHUK. CBOMCTBA M IPU3HAKY PaBHOOEIPEHHOTO TPE- Omnpoc, Tect
5.12.6 | yrompHHKAa.
PaBHOCTOPOHHHUI TPEYrOJIBHUK.
5.12.7 | llonoGue TtpeyronbHukoB. Koadduunenr momodbus. Ilpusnaku mnomoOus. tpe- Omnpoc, Tect
- YTOJILHUKOB.
5.12.8 | Teopema Darneca.
5.12.9 | CpenHsist TuHUS TPEYrojbHUKA U €€ CBOWCTBO. 3aMeyaTeNbHbIe TOUKH TPEYroiib-
- HUKA. Ompoc, Tect
5.12.12. | OkpyXHOCTb, OIIFICAHHAS OKOJIO TPEYTOJIbHHKA.
OKpYKHOCTB, BIIUCAHHAS B TPEYTOJIbHHUK.
5.12.13 | Teopema CHHYCOB.
- TeopeMa KOCHHYCOB. Omnpoc, TecT
5.12.15 | Perienne TpeyrojbHUKOB.
5.12.16 | [Inomaxap TpeyroiabHUKA. KonTpoabnasa padora
Nel
3.3. YpaBHenus. CucremMbl ypaBHeHMil
331

Ypasaenus. Kopens ypaBHeHHs. PaBHOCHIIBHBIE YPABHEHHS.

Ompoc, TecTt




3.3.2

JIuHeliHOE ypaBHEHUE.

3.33
- Ksanparnoe ypaBHeHue. 4 Ompoc, TecT
3.3.4 | ®opmynsl KopHEH KBaapaTHOro ypaBHeHus. Teopema Buera.
3.3.5 | PaunonanbHble ypaBHEHHUS.
- MerTopI penieHus [poOHO-PAIMOHATBHBIX yPaBHEHHH. 4 Ompoc, Tect
3.3.6
3.3.7 | VppanuoHaibHbIe ypaBHEHMUSL. 2 Ormpoc, Tect
3.3.8 | YpaBHeHusl, coliepkaline NepeMEHHYIO MOJT 3HAKOM MOYJISL. 2 Omnpoc, TecT
3.3.9 | Cucremsl NByX THHEHHBIX YPABHEHUH C IBYMSI IEPEMEHHBIMH.
- CucteMbl HENMMHEUHBIX YPAaBHEHUI. 2 Ompoc, Tect
3.3.10
5.13. 'eomeTpuyeckue (pUrypsl U Ux cBoiicrea. OKpyKHOCTH
5.13.1 | Okpy>KHOCTb U KpyT. X0pAa, AuaMeTp, Paauyc.
- Hyra okpy>HOCTH. [ITMHA TyTU U OKPYKHOCTH. 2 Ompoc, Tect
5.13.3 | [lnomane kpyra.
5.13.4 | B3auMHOE pacroioKeHHe MPSIMON M OKPYXKHOCTH.
- KacaTenbHas K OKpYXHOCTH. 2 Omnpoc, Tect
5.13.6 | CoiicTBa nepeceKkaloUIMXcsi XOp/, CeKyLeH U KacaTebHON K OKPY>KHOCTH.
5.13.7 | LeHTpasbHble ¥ BOUCAHHBIE YTIIbBI. 2 Omnpoc, TecT
3.4. HepaBencTBa. CHcTeMbl HEPaBEHCTB
3.4.1 UuncnoBble HEPABEHCTBA, X T€OMETPHYECKAsi HHTEPIPETALHSL.
- CBoOICTBa YUCIIOBBIX HEPABEHCTB. 2 Omnpoc, Tect
344 Jluneitnpie HEpaBEHCTRA.
CucTeMbl U COBOKYITHOCTH JINHEHHBIX HEPABEHCTB.
3.4.5 KBazpaTHbIe HEpaBEHCTBA. 2 Omnpoc, Tect
3.4.6 PanmonansHble HEpaBeHCTBA. MeTO] MIHTEPBAJIOB. 4 Omnpoc, Tect
3.4.7 HepaseHctBa, cojiepxaiiyie IepeMEeHHYI0 TI0J] 3HAKOM MOJTYJISI. 2 Omnpoc, TecT
3.4.8 WpparmoHaipHbIe HEPAaBEHCTBRA. 2 Omnpoc, TecT
34.9 CucteMbl JMHEWHBIX, KBaApaTHBIX, PALIMOHAIBHBIX HEPABEHCTB C OJIHOHW Mepe- 2
MEHHOM. KonTpoabnasa padoraNe2
5.14. I'eomeTpuyeckue (pUrypbl M UX cBoiicTBa. YeThIpeXyroJabHUKHN
5.14.1 YeThIpexyroNbHUKH: TapajliesIorpaMmM, PSIMOYTOJILHUK, POMO, KBaIpar.
5.14.3 OCHOBHBIE TEOPEMBI O YETHIPEXYTOJIbHHUKAX. 4 Omnpoc, Tect
[Tomanm yeTbIPeXyroJb-HUKOB.
5.14.4 Tpanerus. Cpenssist TruHAA Tpanernw. [lmomans Tpamenun. 4




5.14.5
5.14.6

HpaBI/IJ'II)HI)Ie MHOT'OYT'OJIbHHUKH.
Brmcannasie 1 onrcaHHbIe YETBIPCXYTOJIbHUKH.

Ompoc, TecTt

4.6. UncyioBble NMOC/IEI0BATEIbLHOCTH. Apr(MeTHYECKasi U reoMeTpHYecKast
NMpPorpeccuu

46.1

Hucnosast IOCIEN0BATENBHOCTD.
Apudmermaeckast IpoTrpeccusl.
@DopMyiel N-TO WieHa U CyMMBI N MEPBbIX WIEHOB apu(METHIECKOH mporpec-
CHUU.
CBoiicTBa aprMETHUECKON MPOTPECCHHU.

Ompoc, Tect

4.6.2

I'eomerpuyeckas nporpeccus.

@opMyJIBl N-TO YJI€Ha U CYMMBI N MEPBBIX WICHOB T€OMETPUYECKON IIporpec-
CHH.

CBolicTBa r€OMETPUYECKON IPOrPECCUU.

Ormpoc, TecTt

4.6.3

TekcToBble 3aja4i HA IPOLEHTHBIA MPUPOCT U BBIYUCICHUE ‘‘CIOKHBIX MPOLECH-

2

TOB .

4.5. ®yHKIMHU M UX CBOMCTBA

451

453

IIpsMoyronpHast cucTeMa KOOpAMHAT. PaccTosHMe MeXay ABYMS TOYKaMH Ha
KOOPJIMHATHOM IJIOCKOCTU. Y PABHEHUE OKPY>KHOCTH.

[Monstre Gynkmuu. Odnacts onpeneneHus GyHkun. O01acTs 3HAUESHUH QYyHK-
mu. CriocoObl 3a/1aHus PYHKIINH.
I'padux pynxnun. Hymu Gynkumn. [IpomexyTku, Te GyHKINS COXpaHSET CBOM
3HaK. YeTHOCTB M HeUeTHOCTh GyHKIMH. [lepuoanuHocts ¢pyHkunu. Bo3zpacranue
1 yopiBaHne QyHKIIH. MakCUMyM U MHHUMYM (DYHKITUH.

Omnpoc

Uroro 3a 1cemectp

102

3a4CT

454

455

Jlunetinas ¢pyHkius y = ax + b, ee cBoiicTBa u rpaduk. ['paduk ypaBHeHU ¢
JIBYMsI IEPEMECHHBIMH.

I'eoMeTpruyeckas HHTEPIPETANAS PEIICHUI CUCTEMBI IBYX YPaBHEHUH C ABYMS
TIEPEeMEHHBIMH.

Ompoc, Tect

45.6

OO6paTHO POMTOPIIMOHATHHAS 3aBUCUMOCTb.

K
@Oyukuust y =— (K # 0), ee cBoiicTBa U rpaduk.
X

Ompoc, TecT

4.5.7

Ksanparnunas QyHknus y = ax2 + bx + ¢
(a # 0), ee cBoiicTBa u rpaduK.

Ompoc, TecT

45.8

DyHKIUA Y = \/; , €€ CBOWCTBA U TpaduK.




3 DyHKIWMA y = |x , €€ CBOMCTBa U rpaduk. 2 Ompoc, Tect
459
4.5.10 CreneHHasi QyHKIHUS C NEHCTBUTEIHHBIM  TIOKa3aTeJIeM. 2 Ompoc
4.5.11 | IIpeobpa3oBaHus rpaduKoB. 2 Omnpoc, TecT
5.15. Ilpsimasi ¥ IVIOCKOCTH B MPOCTPAHCTBE
5.15.1 - | B3auMHoOe pacosioxeHre TOUeK, MPSIMbIX U TII0CKOCcTel B mpocTpaHncTse. [lapan- 2
5.15.3 | jenpHBIC IMpsIMBIC B IPOCTpaHCTBE. [Ipu3HaK mapaiieabHOCTH OpsMbIX. IIpsimas, Ompoc
napajienbHasi TUIOCKOCTH. [Ipu3HaK mnapanienbHOCTH MPSIMOM M IUIOCKOCTH.
CKpemuBaronfecs: mpsiMeIe.
5.15.4 - | TlapamrensHble ockocTy. [Ipu3Hak mapamienbHOCTH TUIOCKOCTEH. 2
-5.15.5 | llepnenaukymnspHbie npsmeie. [Ipsmas, nepneHauKyspHas wiockoctd. [Ipu3Hak Omnpoc, Tect
MEPIEHINKYISIPHOCTH MPSIMOH U TIIOCKOCTH.
5.15.6 | [lepmeHaukynsip U HAKIOHHAS K TUIOCKOCTH. 2
Teopema o Tpex NeprneHIuKyIsIpax. Onpoc
5.15.7 - | [IByrpanHsIii yrou. JInHEHHBIN yroa IBYTPaHHOTO YTIIa. 2
5.15.8 | [lepnenaukynsipHbie OCKOCTU. [Ipr3HAK NMEPIICHTUKYIISIPHOCTH TUIOCKOCTEH. Omnpoc, TecT
3.7. TekcToBBIE 3212491
3.7.1 | TekcroBble 3aJaui HA COBMECTHYIO paboTy. 2 Omnpoc, TecT
3.7.2 TekcToBEIE 3a7a41 HA CMECH U CILIABLI. 2 Ompoc, Tect
3.7.3 TekcToBLIE 3a1a4M HA JBHKEHUE. 2 Ompoc, Tect
4.8. IlokazaTenbHas U Jorapupmuyeckas GyHKIIUH
48.1 IMokaszatenbHas Gynkuus y = aX (2> 0,a # 1), ee cBoOlicTBa M rpaduK. 2 Ompoc, Tect
4.8.2 - | Onpenenenue sorapudma. OcHoBHOE jorapupmMuueckoe ToxaecTBo. CBoiicTBa 2
4.8.3 | norapudmos. Onpoc, TecT
Jlorapudpmudeckas dynkums y = loggx (&> 0, a# 1), ee coiicta 1 rpaduxk.
4.8.4 | ToxnmecTBeHHBIC MPEOOPA30BAHUS [T0KA3ATEIBHBIX U JOrapu(hMUIECKUX BBIpaXKe- 4
HUH. Ompoc, TecTt
3.9. IToka3zaTenbHbIe U JOTapu(pMUUecCKre YypaBHEHUS] H HEPaBEeHCTBA, CHC-
TeMbl YpaBHeHHii
3.9.1 | IlokazaTtenpHble YpaBHEHHUSI. 4
MeTobl peneHus MoKa3aTeIbHbIX YPaBHEHHH. Ompoc, TecT
3.9.2 | Jlorapupmuueckue ypaBHEHUSL. 4
MeToibl penieHust JIorapupMUIECKHX YPAaBHEHHH. Omnpoc, TecT
3.9.3 | llokazarenpHO-OrapupMIUYECKIE YpaBHEHUSI. 2 Omnpoc, TecT




3.9.4 | IlokazaTenpHblC HEPABEHCTRA. 4 Omnpoc, Tect
3.9.5 | Jlorapudmuyeckue HepaBEHCTBA. 4 Omnpoc, TecT
3.9.6 | Cucrembl NOKa3aTENbHBIX U JJOTAPUPMHUYECKUX YPAaBHEHUH. 2 Omnpoc, TecT
3.9.7 | Pemenne nokazaTenbHBIX U JOrapu(pMUUECKUX ypaBHEHU, HEPAaBEHCTB, CUCTEM 2 KonTpossnasn padora
YpaBHEHHUH C UCIIOIF30BaHNEM CBOMCTB BXOIANINX B HUX (YHKIHHA U UX Tpadu- Ne3
KOB.
5.16. Muororpannuxu. [lpuzma n nupamuaa
5.16.1 | [Ipuzma. Buas! npusm, napaienenunen. bokoBas u moyiHasi TOBEPXHOCTH MPH3- 4
MBI. Ompoc, Tect
O06BeM pr3MEIL.
5.16.2 | [lupamupa. Yceuennas nupamuaa. bokoBas W mosHast MOBEPXHOCTH MUPAMUIBL. 4
O6BeM MUpaMuIBL. Omnpoc, TecT
4.10.Tpuronomerpuyeckue GyHKUMU
4.10.1 - | Onpenenenue TpuronoMerpudecknx QpyHknnii. CBOMCTBa U TpaQ KU TPUTOHO- 2
4.10.2 | merpuueckux QyHKIMA y = SiN X, y = COS X, y = tg X, y =Ctg X. Omnpoc, Tect
OO6patHbIe TPUTOHOMETPHUYECKHE PYHKITHH.
4.10.3 - | OcHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.
4.10.10 | CooTHOLIEHUS! MEXIY CHHYCOM, KOCHHYCOM, TAHI€HCOM U KOTAHI€HCOM OJIHOMU
IIEPEMEHHOM. 4
DopMyJIbl IPUBEICHHUSI.
DopMyIIbI CIIOKEHHS AJISl CHHYCa, KOCHHYCa M TaHTeHCa. Omnpoc, TecT
TpuroHomerpuueckue GyHKIIUH JBOWHOTO M TOJIOBUHHOTO YTJIOB.
[IpeobpazoBaHre CyMMBI TPUTOHOMETPUYECKUX (DYHKIINH B TPOU3BEICHHE.
[IpeoOpa3oBaHue NPOU3BEACHNSI TPUTOHOMETPUYECKUX (DYHKIIMH B CyMMY.
YHuBepcaabHas NOACTAaHOBKA.
4.10.11 | ToxnecTBeHHbIE IPEOOPA30BAHUS TPUTOHOMETPUIECKUX BBIPKEHH. 4 Omnpoc, TecT
3.11. TpuroHoMeTpu4ecKre ypaBHeHHsI
3.11.1 | [Ipocrelimme TPUrOHOMETPUUECKHE YPABHEHHSL. 2 Omnpoc, TecT
3.11.2 | MeTtoabl penieHns: TPUTOHOMETPUYECKUX YPaBHEHUH. 4 Omnpoc, Tect
KonTtpoasnasa padora
Neq
3.11.3 | Ucnonb3oBaHKE CBOWCTB TPUTOHOMETPHUUECKUX (PYHKIHUH U UX TPpauKOB MIPH 2 Omnpoc, Tect
pelICHUH TPUTOHOMETPUYECKUX YPaBHEHHUH.
5.17. ®urypsl Bpamenns. Huauuap u Konyc
5.17.1 | Hununaap. BokoBas u moJyiHas MOBEPXHOCTH IunHApa. O0beM HUIMHIPA. 4 Ompoc, TecTt




5.17.2 | Konyc. YceueHHBI KOHYC. 4
BokoBas 1 motHasi MOBEPXHOCTH KOHYcA.
O6beM KoHYCa.
5.18. Cepa n map. KomOuHAIIMM MHOTOTPAHHUKOB M TeJI BpallleHUs
5.18.1 - | Cdepa. ITnomans chepsl. 4 Onpoc, Tect
5.18.4 | Illap. O6bem 1iapa.
Ceuenns chepsl H Mmapa IMI0CKOCTHIO.
KacaTenpHast IIockocTh K cdepe.
5.18.5 | 3amauyn Ha KOMOMHAIMK NIPU3M M TUPAMU]L. 2 Ompoc, TecTt
5.18.6 | 3amaun Ha KoMOMHAIUH c(hepbl U MHOTOTPAaHHHUKOB. 2 Omnpoc, Tect
Hroro 3a 2 cemectp 102 9K3aMEeH
Hroro 204




Il. YYHEBHO-METOAUYECKAA KAPTA YUEBHOU ANCHUITJINHBI
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1.1.2

Harypanbnbie uncna. [Ipocteie u coctaBHble umcna. Jlemutens, kpatHoe. [Ipu-
3HAaKW AEIUMOCTH Ha 2, 3, 4, 5, 9, 10. Haubonpiuii o01uii aeanrens. HauMmeHb-

mee odIee KpaTHoe.
1.13 Hensie yncna. [eiicTBUS HAA LIETBIMHU YUCTaAMHU.
- Oo6bikHOBeHHAs1 Apo0b. Jecsatudanas aApoOs. OKpyTicHUe Yuced.
115 Panmonansabie uncia. UppannoHanbHBIC YHCIIA.
116 Koopnunarnas npsmas. M3o0paxkenue yncen Ha KOOpIUHATHOW npsiMoii. Moayib
117 NEeHCTBUTENBHOrO Yncia. ['eoMeTpruuecKuii CMBICIT MOJTYJIS. Omnpoc, Tect
- [Ipouentsl. IIponopuust. OCHOBHOE CBOMCTBO MPOMOPLIMH.
118 CreneHp ¢ HATypalbHBIM W ILEJBIM MMOKazaTeneM. CBOMCTBa CTemeHed ¢ HaTy-
1.19 PaNBbHBIM U LENBIM ITOKa3aTeISIMH.
- Kopens n-oti crenienu (N € N, n # 1), ero cBoiicTBa IS CIIydaeB YETHOTO U He-
1111 YEeTHOTO 3HAYSHHWH dncia n. Apudmernyeckuii kopeHb. CBolcTBa apudmernye-
1112 CKHX KOpHEil.
CreneHb ¢ pallMOHAILHBIM TTOKa3aTeJIeM.
CreneHs ¢ JeMCTBUTENBHBIM [TOKA3aTENIEM.
CBolicTBa CTENICHEH ¢ pallMOHATBHBIMU U JCHCTBUTEIBHBIMU MTOKA3ATEIISIMHU.
TekcToBbIe 321241 HA YHCIIOBBIE 3aBHCUMOCTH.
2.2. BoipaxeHnus 4 MX npeodpa3oBaHusi
221 OpnHowieH 1 MHOTOWIEH. Pa3noxkeHne MHOrowieHa Ha MHOKHUTEIIH.
- ToxmecTBeHHBIE TPEOOPa30BaHMsI MHOTOWICHOB.
2.2.3 @opMyIIBl COKpPAIIEHHOTO YMHOKEHHS.
224 AnreOpandeckast 1poob. OCHOBHOE CBOMCTBO APOOH.
- HeiicTBust Haj areOpandecKuMH JpoOsSMH.
2.2.6 ToxxnecTBeHHbIE TPe0OPa30BaHU PAIIIOHATBHBIX BBIPAXKCHHH. Omnpoc, Tect
2.2.7 KBagpaTtueiii TpexuneH. PasnoxkeHue KBagpaTHOTO TpexwieHa Ha JIMHEHHBbIE
2.2.8 MHOKHTEJH.
- [IpeobpazoBanust apuhMETHIECKOTO KOPHSI.
2.2.10 YHUUTOXKEHNE HPPALMOHATFHOCTH B 3HAMEHATEE.

[IpeoOpa3oBaHust HPPALUMOHAIBHBIX BEIPAKEHHH.

5.12. 'eomeTpuyeckue (purypsl u ux cpoiicrea. TpeyroibHUK




5.12.1

5.12.3

OcHOBHBIC OHATHUS TeoMeTpuu. Busl yrios. [lapanneasHOCTD U IEPHICHANKY-
JISIPHOCTH TPSMBIX.

TpeyronbHuK, ero Menuana, OuccekTpuca, BeicoTa. [IpsMoyronsHBIiA, ocTpo-
5.12.4 | yronbHbI#, TYNOYTOJIBHEIN TpeyrodbHUKH. COOTHOILICHUSI MEXKAY CTOPOHAMH U
- yTJIaMU IPOU3BOJIFHOTO U MPSIMOYTOJIBHOTO TPEYTOJIbHUKA. Ompoc, Tect
5.12.6 | Teopema [Iudaropa.
PaBenctBo TpeyronsHuKOB. [Ipr3Haku paBeHCTBA TPEYTOIBHUKOB.
PaBHOOenpeHHbIi TpeyronsHuK. CBOICTBA M MPU3HAKK PaBHOOEPEHHOTO TpE-
YTOJIbHUKA.
PaBHOCTOpPOHHUI TPEYTOJBHUK.
5.12.7 | llomobue TpeyronpHuKoB. Koadduuuent momodbus. [lpusnakum momoOusi. Tpe-
- YTOJILHUKOB.
5.12.8 | Teopema Paneca.
5.12.9 | Cpennsist TUHUS TPEYTOJIHHUKA W €€ CBOMCTBO. 3aMeYaTeNbHBIE TOUYKH TPEYTOIb- Omnpoc, Tect
- HUKA. Koutpoabnas padora
5.12.12. | OkpyXHOCTb, OITUCaHHAasI OKOJIO TPEYTOJIbHHUKA. Nel
5.12.13 | OKkpy>XHOCTb, BIIUCAHHAS B TPEYTOJIbHHUK.
- Teopema cuHyCOB.
5.12.15 | Teopema KOCHHYCOB.
5.12.16 | Pemenne TpeyroisHUKOB.
[Tnomane TpeyrojapHuUKAa.
3.3. YpasHenus. CucreMbl ypaBHEHHIA
3.3.1 | Ypasuenus. Kopens ypaBHeHus. PaBHOCHIIbHBIE ypaBHEHHUS.
- JIuneiiHOe ypaBHEHHE.
3.3.2
3.3.3 | KBamparHoe ypaBHEHHE.
- @opMyJIbl KOPHEHN KBaJpaTHOTO ypaBHEeHHUs. Teopema Buera. Omnpoc, Tect
3.34 PanmonansHbIe ypaBHEHMUS.
3.3.5 | Meroas! pemeHust APOOHO-PALIMOHATILHBIX YPAaBHEHHH.

3.3.6




3.3.7

WppanmonansHble ypaBHEHHUS.

3.3.8 | VYpaBHeHus, conepxkaniyie IepeMEHHYIO TI0J] 3HAKOM MOJTYJISI.
3.3.9 | Cucrembl IByX JIMHEHHBIX YPABHEHUH C JIBYMSI IEPEMEHHBIMH. Omnpoc, TecT
3.3.10 | Cucrembl HENMHEHHBIX YPaBHEHUH.
5.13. 'eomeTpuueckue (purypbl u ux cBoiicrea. OKpy:KHOCTh
5.13.1 | OkpyXHOCTb U KpyT. X0p/a, TUaMeTp, pajnyc.
- Hyra okpyxHocTH. [JIMHA JyTU U OKPYKHOCTH.
5.13.3 | [Inomane kpyra.
5.13.4 | B3anmHOe pacmonoKeHHe MPsIMON M OKPYKHOCTH. Omnpoc, Tect
- KacarenbHas Kk OKpyKHOCTH. KonTposbnasa padora
5.13.6 | CaolicTBa nepeceKaronmxcs Xop/, CEKyIel U KacaTelbHON K OKPYKHOCTH. Ne2
5.13.7 | LlenTpanbHble ¥ BIUCAHHBIE YTIIBI.
3.4. HepaBencrBa. CucremMbl HEPABEHCTB
3.4.1 UucnoBsle HEpAaBEHCTBA, UX FeOMeTprUYecKasi HHTEPIpeTalys.
- CBoiicTBa YUCIOBBIX HEPABEHCTB.
3.4.4 JIuneliHble HEpaBEHCTBA. Omnpoc, Tect
345 CucTeMbl ¥ COBOKYITHOCTH JINHEHHBIX HEPABEHCTB.
3.4.6 KBanparHble HepaBeHCTBa.
PanmonasipHbIe HepaBeHCTBA. MeTo1 HHTEPBAJIOB.
3.4.7 HepaBeHcTBa, comeprkaiiye mepeMeHHYIO 110]1 3HAKOM MOJTYJIS.
3.4.8 WppanmoHaisHble HEpaBEeHCTRA. Omnpoc, Tect
3.4.9 CucteMbl JIMHEWHBIX, KBaJIpaTHBIX, PAlMOHAILHBIX HEPABEHCTB C OJHOW Iepe-
MEHHOM.
5.14. I'eomeTpuueckue purypbl U UX cBoiicTBa. YeThblpexyroJbHUKH
5.14.1 YeThIpexXyrolbHUKH: MapajlieIorpaMm, MPSIMOYTOJIbHUK, POMO, KBaIpar.
5.14.3 OCHOBHBIE TEOPEMBI O YETHIPEXYTOJIBHUKAX. Omnpoc, Tect
[omanm 4yeThIPeXyroJb-HUKOB.
5.14.4 Tpanenus. Cpenusas nuHus Tpanenud. Ilnomans Tpanenuy.
5.14.5 IIpaBunbHBIE MHOIOYTOJIBHUKH. Omnpoc, Tect
5.14.6 BnucanHble 1 OIMCAHHBIE YETHIPEXYTOJIbHUKU.

4.6. UncnoBble MOCIe0BATeIbHOCTH. Apr(pMeTHYecKasi U reoMeTpHYecKast
NMpOrpeccuu




46.1
4.6.2
4.6.3

UucnoBast ocnea0BaTeNbHOCTD.
Apudmerrmaeckast IpoTrpeccusl.
@DopmMyiiel N-TO WieHa U CyMMBI N MEPBhIX WIEHOB apu(METHIECKOH mporpec-
CHUM.
CBoiicTBa aprMeETHIECKON MPOTPECCHU.
I'eomeTprdeckast nporpeccust.
®opMysl N-TO WiIeHa U CyMMBI N MEPBBIX WIEHOB FEOMETPUUYECKON Tporpec-
CHH.
CBolicTBa reOMETPUYECKON MPOrPECCUU.
TekcToBble 3aja4i HA IPOLEHTHBIA MPUPOCT U BBIYUCICHUE ‘‘CIOKHBIX MPOLCH-

2

TOB .

Ormpoc, TecT
Koutpoabnass padora
Ne3

4.5. ®yHKIMHU M UX CBOHCTBA

451

453
45.4

455
4.5.6
457

[IpsMoyronpHast cucTeMa KOOpAMHAT. PaccTosHne MeXay ABYMS TOYKaMU Ha
KOOPJMHATHOM MJIOCKOCTH. Y PAaBHEHUE OKPY>KHOCTH.
[lonstne ¢ynxkumu. O6macts ompexnenenus ¢GyHkmun. OOMacTh 3HAYCHUH
¢ysaxmum. Crioco0s! 3a0aans HyHKITHH.
I'padux pynxun. Hymu Gynknun. [IpomexyTku, Tae GyHKINS COXpaHSET CBOM
3HaK. YeTHOCTB M HeueTHOCTh GyHKIMH. [lepuoanuHocts ¢pyHkunu. Bo3pacranue
1 yobiBanne GyHKIMH. MakCUMyM U MHHUMYM (DYHKITUH.
Jluneitnas dyakmms y = ax + b, ee cBoiictea u rpaduk. ['paduk ypaBHeHU ¢
JIBYMSI IIEPEMEHHBIMH.
I'eomeTpryeckas HHTEPIIPETaXs PELICHNH CUCTEMBI IByX YPaBHEHHH C IBYMS
MEPEMEHHBIMH.
OO6paTHO MPOMOPIUOHATIEHAS 3aBUCIMOCTb.

OyHKIHA Y = r (k # 0), ee cBoiicTBa 1 rpaduK.
X

Ksanparnunas Qysknus y = ax2 +bx + ¢
(a # 0), ee cBoiicTBa u TpaduK.

Ompoc, Tect

45.8

459
45.10
4511

OyHKIHA y = \/; , €€ CBOICTBa U TpaduK.

@yHKIHA y = |x , €€ CBOMCTBa 1 rpaduK.

Crenennas QyHKIHS C ICHCTBUTENILHBIM — TIOKA3aTENIEM.
ITpeoOpazoBanus rpadukos.

Ompoc, Tect

5.15. llpsimasi ¥ IJIOCKOCTH B NPOCTPAHCTBE




5.15.1 -

Bzaumuoe PACIOJIOKCHUEC TOYUCK, IPAMBIX U IJIOCKOCTEH B MMPOCTPAHCTBC. Hapaﬂ-

5.15.3 | jenpHBIC IMpsIMBIC B IIPOCTpaHCTBE. [Ipu3HaK mapaiieabHOCTH OpsMbIX. IIpsmas,
5.15.4 - | mapaytenpHas TUIOCKOCTH. [Ipw3HAK MapauieTbHOCTH TPSIMOW M THIOCKOCTH.
-5.15.5 | CkpenuruBaroniuecs: mpsiMsbie.
5.15.6 | IlapamnenbHble MIOCKOCTH. [IpU3HAK MapaiebHOCTH UIOCKOCTEH. Omnpoc, Tect
5.15.7 - | Ilepmenaukynsipuabie npsmMele. [Ipsmas, neprneHANKyIsIpHAs MI0CKOCTH. [Ipu3Hak
5.15.8 | mepneHANKYISPHOCTH MPSIMOH U TIIOCKOCTH.
[NeprieHnuKysip M HAKIOHHAS K TUIOCKOCTH.
Teopema 0 Tpex nepneHANKYIApax.
JByrpanHsIil yrosa. JIMHEeNHHBIN yroa ABYrpaHHOIO yrJa.
ITepnenaukynsipHble WIOCKOCTH. [IpHU3HAK NEPIEHINUKYISIPHOCTH IUIOCKOCTEN.
3.7. TekcToBBIE 32/1a4H
3.7.1 | TekcroBsIe 337291 HA COBMECTHYIO padoTYy.
3.7.2 | TekcroBbIe 3aa41 HA CMECH U CILIABHI. Ormpoc, TecTt
3.7.3 | TekcroBble 3aauu HA IBIKECHUE. KonTposbnasa padora
Ned
4.8. Iloka3arejabHasi M Jorapupmudeckas GyHKUMU
4.8.1 | [okasarensuas gynxmus y = aX (@a>0,a # 1), ee cBoiicTa u rpadux.
4.8.2 - Omnpenenenue norapudpma. OcHoBHOE Jtorapupmuueckoe ToxzaecTBo. CBoiicTBa
4.8.3 | porapugmos. Ompoc, Tect
4.8.4 Jlorapudmuueckas Gpynknus y = loggx (@ >0, a# 1), ee cBoiicTBa u Tpaduk.
ToxnecTBeHHBIE TPe0OPa30BaHMS MTOKA3aTENbHBIX U JIOTapU(YMUUECKUX BBIpaXKe-
HUH.
3.9. Iloka3aTenbHble U Jorapumuyeckue ypaBHeHUs] U HEPaBeHCTBA, CHC-
TeMbl YpaBHeHHii
3.9.1 | IlokazaTtenpHble YpaBHEHHSI.
3.9.2 | Merozpl perieHus oKa3aTelbHbIX YPaBHEHHH.
3.9.3 | Jlorapupmuueckue ypaBHEHUS. Omnpoc, Tect

MeToibl penieHus JIorapupMUIECKHX YPaBHEHHH.
[NokazarenpHo-NOrapuGMUUECKUE YpPaBHEHUSI.




3.94
3.95
3.9.6
3.9.7

[TokasarenbHBIC HEPABCHCTBA.

Jlorapudmuaeckre HepaBeHCTBA.

CucTeMbl TOKa3aTeNbHBIX U IOTAPUPMHUYESCKHX YPABHEHUH.

Pemenue moka3aTenbHbIX U JOrapu(hMUICCKUX YPaBHCHHUN, HEPABEHCTB, CUCTEM
YpaBHEHUH ¢ UCTIOJIb30BAaHUEM CBOMCTB BXOJAIIMX B HUX (PYHKIUN U UX rpadu-
KOB.

Ompoc, TecT
Koutpoabnass padora
Ne§

5.16. Muororpanauku. [lpusma u nupamuga

5.16.1

IIpusma. Buael npusm, napaienenunesn. bokoBas v N0JIHAs OBEPXHOCTH NPU3-
MBI.
OOBeM MPU3MBEL.

Ompoc, Tect

5.16.2

[Tupamupa. Yceuennas nupamuaa. bokoBas v mojiHAs MOBEPXHOCTH HUPAMHUIBL.
O06beM npaMusIbL.

Ompoc, Tect

4.10.Tpuronomerpuyeckue PyHKIUH

4.10.1 -
4.10.2
4.10.3 -
4.10.10

Onpenenenne TpuroHoMeTprudeckux ¢ynkmwii. CBoiicTBa U TpaduKu TPUTOHO-
MeTpuYecKux (GpyHKIHU y = Sin X, y = C0S X, y = tg X, y =ctg X.

OO6patHbIe TPUTOHOMETPUYECKHE (PYHKIIHH.

OCHOBHOE TPUTOHOMETPUIECKOE TOKIAECTBO.

CooTHOLIEHUST MEXAY CHHYCOM, KOCHHYCOM, TAHI€HCOM M KOTaHT€HCOM OJHOMN
IIEPEMEHHOM.

DopMyJIBl IPUBEICHHUSI.

@DopMyIIsl CIIOKEHUS TSl CHHYCa, KOCHHYCa M TaHT€HCa.
Tpuronomerpuueckue GyHKINU JBOKHOTO U ITOJIOBUHHOT'O YIJIOB.
[IpeobpazoBaHue CyMMBI TPUTOHOMETPUYECKUX (DYHKIIUH B TPOU3BEICHHE.
[IpeoOpa3oBaHue NPOU3BEACHUSI TPUTOHOMETPUUYECKUX (DYHKIIMN B CyMMY.
YHuBepcanabHast OCTaHOBKA.

Ompoc, Tect

4.10.11

ToxxnecTBeHHBIE TPE0OPA3OBAHIS TPUTOHOMETPUUIECKIX BBIPAKECHUH.

Ompoc, Tect
KonTtpoasnasa padora
Ne6

3.11. TpuronoMeTpu4ecKkne ypaBHEHHs

3.11.1

IIpocreiiire TPUrOHOMETPUYECKUE YPABHEHHSI.

Ompoc, TecTt

3.11.2
3.11.3

Mertoap! peleHuss TPUrOHOMETPUYECKUX YPABHEHU.
Hcnonb3oBaHue CBOWCTB TPUTOHOMETPHUUECKUX (PYHKIMH U UX TPpadUKOB MIPH
pEIICHNN TPUTOHOMETPUUYECKUX YPABHEHUI.

Ompoc, TecT




5.17. ®urypsl Bpamenns. lHuauaap u koHyc

5.17.1 | Humuaap. bokoBas 1 ToJTHAS TOBEPXHOCTH MIIHHAPA. O0BhEM IIIIHHIPA. 6 Ompoc, TecT
5.17.2 | Konyc. YceueHHBI KOHYC. 6 Omnpoc, Tect
BoxoBas u mosHast MOBEpXHOCTH KOHYcA.
O6beM KoHycCa. Koutpoabnass padora
Ne7
5.18. Cepa n map. KoMmOMHAIIMM MHOTOTPAHHUKOB M TeJI BpallleHUs
5.18.1 - | Cdepa. ITnomanp chepsl.
5.18.4 | Ilap. O6bem mrapa. Omnpoc, Tect
5.18.5 | Ceuenus ceps! u mapa IOCKOCTHIO. 6
5.18.6 | KacarenbHas iockocThb k cepe.
3amaun Ha KOMOUHAIIUH MTPU3M U TUPAMUJI.
3amaun Ha KOMOWHAIUH c(hepbl 1 MHOTOTPAaHHHUKOB.
UTOT0 168
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1. 1.Yucaa v BeIYHCIEHUS
111 Harypanenblie uncna. IIpocteie u coctaBHble uncia. Jlenurens, kpatHoe. [Ipu3Ha-
- KU JeauMocTd Ha 2, 3, 4, 5, 9, 10. HanbGonemmuii obmuii nenurens. HammeHbee
1.1.2 | obmee kpatHOE.
1.1.3 Ilenpie uncna. JleMcTBUs Ha/ LEJIBIMUA YHACTIAMH.
- OO0bIkHOBeHHas 1po0b. Jlecatuunas Apo0b. OKpyriieHUE YUCEIL.
1.1.5 | PaumonanbHble uncna. ppanuoHaabHbIE YHCIA.
1.1.6 | KoopaunatHas mpsimasi. M300pakeHue yucen Ha KOOpAMHATHON mpsiMod. Moayib
1.1.7 JICUCTBUTENBLHOIO Yncia. ['eoMeTpuuecKuii CMbICT MOAYJISA. 4 Ompoc, Tect

IIponienTsl. [Tporopmmsi. OCHOBHOE CBOMCTBO MTPOTIOPIIHIH.




1.1.8

Crenens ¢ HaTypaJbHBIM U LCJIbIM IIOKA3aTCJICM. CBoICTBA CTCIICHEH C HaTypajb-

1.1.9 HBIM ¥ [EJIBIM ITOKA3aTEIIIMU.
- Kopens n-oit crerienu (N € N, n # 1), ero cBoiicTBa A ClydaeB Y€THOTO U He-
1.1.11 | yetHoro 3HaYeHHH uucna n. ApupmeTndeckuil KopeHb. CBOHCTBA apu(HMETHUSCKUX
1.1.12 | xopHeii.
CreneHp ¢ palMOHAIBHBIM IT0KA3aTEIIEM.
CreneHp C JeCTBUTEIBHBIM TIOKa3aTEeNEM.
CBoiicTBa cTemneHel ¢ palioOHaIbHBIMU U IEHCTBUTEIBHBIMH ITOKA3aTEISIMH.
TekcToBbIe 3a1a41 HA YHCIIOBBIE 3aBUCHMOCTH.
2.2. BeipaxeHusi M MX npeodpa3oBaHus
2.2.1 Opnuousied 1 MHOro4IeH. Pa3iiokenne MHOroO4YJIeHa Ha MHOKHUTEIH.
- ToxnecTBeHHBIE TPEOOPa30BaHUSI MHOTOUJICHOB.
2.2.3 | ®opMynbl COKpAIIEHHOTO YMHOKECHUS.
2.2.4 | AnrebGpandeckast 1po6b. OCHOBHOE CBOWCTBO JAPOOH.
- HeiicTBust Haj anreOpandecKUMH JPOOSIMU.
2.2.6 | ToxnmecTBeHHBIC IPe0OpPa30BaHUS PANIMOHAIBHBIX BHIPAKESHHUH. Omnpoc, Tect
2.2.7 KBanpartselii TpexuieH. Pa3nojkeHue KBaJpaTHOTO TpexdseHa Ha JIMHEHHBIE MHO-
2.2.8 | xwurenu.
- IIpeoOpa3zoBanus apupMeTHIECKOT0 KOPHSI.
2.2.10 | YHHYTOXXEHHUE UPPAIMOHATEHOCTH B 3HAMEHATEIIE.
[TpeoOpazoBaHus UPPALMOHAILHBIX BBIPKEHHH.
5.12. T'eomeTpuueckue purypsl u ux coiicrea. TpeyrojibHuk
5.12.1 | OcHoBHble TOHATHUS reoMeTpur. Bunel yrios. [lapannensHOCTb U IEpPIEHANKYIISP-
- HOCTb MPSIMBIX.
5.12.3 | TpeyrospHUK, €r0 MeAKaHa, OUCCEKTPHCA, BBICOTA. [IpIMOYTOIbHBIN, OCTPOYTOJIb-
5.12.4 | HbIii, TYNOYroJabHbIN TpeyrodbHUKH. COOTHOLIEHHS MEKAY CTOPOHAMHM U YTIaMu
- MPOMU3BOJIBHOTO U IPSMOYTOJIBHOTO TPEYTOJIbHHKA. Omnpoc, Tect
5.12.6 | Teopema ITudaropa.
PaBeHcTBO TpeyronbHUKOB. [Ipr3HaKky paBeHCTBA TPEYTOJIbHUKOB.
PaBHOOenpeHHbIN TpeyroibHUK. CBOMCTBA U IPU3HAKU PaBHOOEIPEHHOTO Tpe-
YrOJILHHKA.
PaBHOCTOPOHHMI TPEYTOJIBHHUK.
5.12.7 | llogobue tpeyronbuukoB. Koaddunuent nogobus. [Ipusnaku nmonobust. Tpeyrois-

HHKOB.




5.12.8 | Teopema Daneca. Omnpoc, TecT
5.12.9 | Cpenusist TUHHS TPEYTOJIBHUKA M €€ CBOMCTBO. 3aMevarebHbIe TOYKH TPEYTOJIbHHU-
- Ka.
5.12.1 | OKpyXHOCTB, OIIMCaHHAsI OKOJIO TPEYTOJIbHUKA.
2. OKpy>KHOCTB, BIIUCAHHAS B TPEYTOJIbHHK.
5.12.1 | Teopema CUHYCOB.
3 Teopema KOCHHYCOB. Ompoc, TecT
- Pemienue TpeyronbHUKOB. KonTpossnasn padora
5.12.1 | Ilnowaap TpEYronbHUKA. Nel
5
5.12.1
6
3.3. YpaBHenusi. CucremMbl YpaBHEHUI
3.3.1
- Vpasuenus. Kopens ypaBHeHus. PaBHOCHIIbHBIE YpaBHEHHUS. Omnpoc, Tect
3.3.2 | JluneliHoe ypaBHEHHE.
3.3.3
- KBagpaTtHoe ypaBHEeHueE. Omnpoc, TecT
3.3.4 | ®opmynbl KopHe# KBagpaTHOTO ypaBHeHus. Teopema Buera.
3.3.5 | PanmonanbHBIe ypaBHEHHUS.
- MerToap! pelieHns: APOOHO-PaLOHATIBHBIX YPAaBHEHHH. Omnpoc, TecT
3.3.6
3.3.7 | UpparnmoHasibHble YpaBHECHUS.
3.3.8 | YpaBHeHHs, coaeprKaline NepeMeHHyIO 101 3HAKOM MOZYJIS.
3.3.9 | Cucremsl IBYX JTUHEHHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMHU. Omnpoc, TecT
- Cucrembl HEMMHEHHBIX YPaBHEHUI.
3.3.10
5.13. I'eomeTpuyeckue (pUrypsl M UxX cBoiictBa. OKpyKHOCTH
5.13.1 | OxpyxHOCTB U KpyT. X0Opa, AUaMeTp, paiuyc.
- Hyra okpy>xHOCTH. [[n1Ha Tyry U OKPYKHOCTH.
5.13.3 | Imomazas Kpyra.
5.13.4 | B3aumHOE pacroioKeHHe NPSIMON U OKPYKHOCTH. Omnpoc, Tect
- KacarenbHas K OKpy>KHOCTH.
5.13.6 | CpoiicTBa nepeceKaromuxcst Xop/, CEKyIIed 1 KacaTelbHOW K OKPYKHOCTH.
Ompoc, Tect
5.13.7 | LleHTpasnbHbIC U BIUCAHHBIC YIIIBL. KonTposbHasa padora




3.4. HepaBencTBa. CHCTEMBI HEPABEHCTB

3.4.1 | YucnoBble HEPABEHCTBA, HX T€OMETPHUYECKAsT HHTEPIIPETALIHSL.
- CBoiicTBa YMCIOBBIX HEPABEHCTB.
3.4.4 | JluneiiHble HEpaBEHCTBA. Omnpoc, Tect
3.4.5 | CucreMbl 1 COBOKYITHOCTH JINHEHHBIX HEPABEHCTB.
3.4.6 | KBagpaTHble HEpaBEHCTBA.
PanmonansHble HepaBeHCTBA. METO MHTEPBAJIOB.
3.4.7 | HepaBeHcTBa, coieprkaIiye MePeMEHHYIO MO 3HAKOM MOTYJIS.
3.4.8 | UppammoHanbpHbIe HEPaBEHCTBA. Omnpoc, Tect
3.4.9 | CucteMsl TMHEHHBIX, KBAJAPATHBIX, PALIMOHAIBHBIX HEPABEHCTB C OAHOM MEpeMeH-
HOM.
5.14. I'eomeTpuyeckue (pUrypsl U UX cBolicTBa. YeThIpexXyroabHUKH
5.14.1 | YeThIpexyroIbHUKA: TAPAILIEIOTPaMM, IIPSMOYTOJIEHUK, pOMO, KBapar.
5.14.3 | OCHOBHEIE TEOPEMBI O YETHIPEXYTOIFHUKAX. Omnpoc, Tect
[Tonta m 4eTHIPEXyroabHUKOB.
5.14.4 | Tpanenus. Cpennsist muHus Tparnenuu. [Inomane Tpaneum.
5.14.5 | IlpaBuiIbHBIE MHOTOYTOJIEHUKH. Omnpoc, Tect
5.14.6 | BrincanHbIe ¥ ONMCaHHBIC YEeTHIPEXYTOIBHUKH.
4.6. YucioBble MocCiaeI0BATEJbHOCTH. ApudmMeTHyeckass U reoMeTpHYecKasi
nporpeccuu
4.6.1 | Yucnosas nocue0BaTeIbHOCTb.
4.6.2 ApudmeTryeckas IpOrpeccHs.
4.6.3 @opMysel N-rO WiEHAa U CyMMBI N MEPBBIX WIEHOB apu(METHUYECKOH mporpec-

CHHL.
CaoiicTBa apu(pMeTHUECKON MPOTPECCUH.
I'eomeTpuueckas nporpeccusl.
DopMyIel N-TO WiIeHa U CyMMBI N MEPBBIX WICHOB I'€OMETPUYECKOM mporpec-
CHM.
CBoiicTBa reOMETPUIECKON TTPOTPECCHH.
TekcToBble 3a/1aud Ha MPOLEHTHBII MPHUPOCT W BBIYMCICHUE ‘‘CIIOKHBIX IPOLCH-
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Ompoc, Tect
KonTpoabnasa padora
Ne3

4.5. OyHKIMHU U UX CBOHCTBA




5.1

[IpsmoyrompHas cucrema KoopAauHat. Paccrosiare Mexay AByMSI TOUKaMH Ha KO-
OpPJIMHATHOH MIIOCKOCTHU. YPaBHEHUE OKPYKHOCTH.

453 [onstne ¢pynxuuu. Obnacte onpenenenus GpyHkauu. O6racTe 3HaYeHUH QyHK-
45.4 | 1muun. CiocoOsl 3a1aHus PyHKIUY.
- I'paduk pynkmun. Hynu ¢pynkuun. [IpomexyTku, rae GyHKIHS COXpaHIEeT CBOH Ompoc, TecT
4.5.5 | 3nak. YeTHocTh M HeueTHOCTH (yHKUMU. [lepnoanunocts Gpynkuuu. Bozpacranue
4.5.6 | uyobiBaHue QyHKIMU. MakCUMyM U MUHUMYM (DYHKIIHH.
457 | Jluneiinas QyHKOus y = ax + b, ee cBoiicTBa u rpaduk. I'paduk ypaBHEHHS C IBY-
Ml IEPEMEHHBIMH.
I'eomeTpuyeckas nHTEpHpeTalUs PELIEHUA CUCTEMBI IBYX YPABHEHUN C IBYyMs
NePEMEHHBIMU.
OO6paTHO MPONOPLUOHANIEHAS 3aBUCUMOCTb.
DyHKIUS y = s (k # 0), ee cBoiicTBa 1 rpaduK.
X
KBagpatnunas ¢pyHKuus y = ax2 + bx + ¢
(a # 0), ee cBoiicTBa u rpaduk.
4.5.8 OyHKIMS ¥ = \/; , €€ CBOICTBA M TpaduK.
459 OyHKIUA y = |x| , €€ CBOICTBa U rpaduK. Onpoc, TecT
45.10 | Crenennas GyHKIHMS C ACHCTBUTEIBHBIM  TOKA3aTEJIEM.
4.5.11 | TlpeoGpazoBaHus rpaduKoB.
5.15. Ilpsimasi M IVIOCKOCTH B MPOCTPAHCTBE
5.15.1 | B3aumHOe pacroyiokeHHe TOYEK, MPSIMBIX U IUIOCKOCTeH B mpocTpaHcTse. llapain-
- JenbHBIE MpsIMBIE B MpOCTpaHcTBe. [Ipu3HAaK mapaiensHOCTH NpsMbIX. [Ipsimas,
5.15.3 | mapamnenbHas wiockocty. [Ipu3Hak mapajieibHOCTH MPsAMOM U mIockocTH. Ckpe-
5.15.4 | muBarommecs MpsiMbIE.
-- [NapannensHble miockocTy. [Ipu3Hak mapamienbHOCTH ITIOCKOCTEH. Omnpoc, TecT
5.15.5 | Ilepnenaukynspabsie npsmbie. [Ipsavas, nepneHIUKysipHas IocKocTH. [Ipu3Hak
5.15.6 | nepneHIUKYISIPHOCTH MPSMOU ¥ TNIOCKOCTH.
5.15.7 | llepneHauKyJIslp ¥ HAKJIOHHAS K IJIOCKOCTH.
- Teopema 0 Tpex meprneHAnKyIspax.
5.15.8 | JIByrpanublii yrou. JIMHEHHBIH yroi IByrpaHHOTO yria.

IlepnenaukyispHble MIOCKOCTU. [IpU3HAK NEPIEHIUKYISIPHOCTH TUIOCKOCTEH.




3.7. TexcToBBIC 3a7a4H

3.7.1 | TekcTOBBIC 33/1a4H HA COBMECTHYIO paboTy.
3.7.2 | TekcToBbIC 3a1a4l HA CMECH U CILIABBI. Omnpoc, TecT
3.7.3 | TekcToBBIC 33/1aYU HA JABIKCHUE. Koutpoabnas patora
Nod
4.8. Iloka3aTenpHasi u Jorapupmuyeckas GyHKIINH
4.8.1 | Tokasarenbas Qynxuus y = aX (@>0,a # 1), ee cBoiicTBa U rpaduk.
4.8.2 - Onpenenenue jorapuma. OcHOBHOe Jiorapudmuueckoe ToxzaecTBo. CBolCTBa
4.83 norapuMoB. Omnpoc, Tect
4.8.4 Jlorapudmuueckas Gpynkuus y = loggx (@ >0, a# 1), ee cBolicTBa u rpaduk.
ToxnecTBeHHbIE MPeoOpa30BaHuUs MOKA3aTEIbHBIX U JIOTApU(PMHUYECKUX BBIpAXKe-
HUI.
3.9. lloka3aTrenbHbIe U JorapupMuvecKne YpaBHeHHs] U HEPABEHCTBA, CHCTe-
Mbl YPaBHEHHUIl
3.9.1 | [lokazaTenbHbBIE ypaBHEHUSI.
3.9.2 | MeToapl pelieHus MOKa3aTeIbHBIX YPaBHCHUH.
3.9.3 | Jlorapupmuieckue ypaBHEHHS. Ompoc, Tect
MerToap! peieHns JIorapupMHUUECKIX YPaBHEHHH.
[MokazarenbHo-N0rapu(pMUUECKUE YpaBHEHUSI.
3.9.4 | [loka3aTe/bHbIC HEPABEHCTRA.
3.9.5 | Jlorapudmudeckrue HEpaBeHCTBA. Omnpoc, TecT
3.9.6 | Cucrembl oKa3aTeIbHBIX U JIOTapU(YMUUECKUX YPABHEHHH. KonTpoasnas padora
3.9.7 | Pemenue noxasarenbHBIX U JIOTapu(MUUECKUX YPaBHEHUH, HEPABEHCTB, CHCTEM Nes
YpaBHEHUH C UCIIOJIL30BAHUEM CBOMCTB BXOJSIIMX B HUX (QYHKIMH U UX IPadUKOB.
5.16. Muororpannuku. Ilpusma u nupamuga
5.16.1 | Ilpusama. Buasl npusM, napamienenunes. bokoBas u moiHas MOBEPXHOCTH TPHU3-
MBEI. Ompoc, Tect
O0BeM pU3MBI.
5.16.2 | llupamuga. YcedeHHas mupamuia. bokoBas ¥ MOJTHAS TIOBEPXHOCTH TTHPAMHU/IBI.
O6beM upaMuIbl. Omnpoc, Tect

4.10. TpuronomMeTpuyeckue PyHKIIUH
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4.10.2

Omnpenenenue TpuroHoMeTpudeckux GyHkiui. CBONUCTBa U Tpa)KH TPUTOHOMET-
pudeckux GyHKIUH y = Sin X, y = COS X, y = tg X, y =ctg X.

OO0paTHbIe TPUTOHOMETPHUYECKUE PYHKIIHH.
4.10.3 | OcHOBHOE TPUTOHOMETPUIECKOE TOKAECTBO.
- CooTHOLIEHUSI MEXIY CHHYCOM, KOCHHYCOM, TAaHT€HCOM W KOTaHTEHCOM OJHON
4.10.1 | mepeMeHHOM. Omnpoc, TecT
0 DopMyITel IPUBEACHUS.
DopMyITBI CIIOKEHHS JJISl CHHYCa, KOCHHYCa M TaHTeHCa.
Tpuronomerprudeckue GYHKIMU TBOHHOTO U MTOJOBHHHOTO YTJIOB.
[Ipeobpa3oBaHne CyMMBI TPUTOHOMETPHYECKUX (QYHKIMI B IPOU3BE/ICHHE.
[TpeoOpazoBanue NPOU3BECHUSI TPUTOHOMETPUYECKUX (DYHKIIUH B CyMMY.
YHuBepcaabHas NOJICTAHOBKA.
Ompoc, Tect
4.10.1 | ToxnecTBeHHBIE TPEOOPA30BAHUS TPUTOHOMETPUUECKUX BBIPAKEHUH. KonTpoasnasa padora
1 Ne6
3.11. Tpuronomerpuyeckue ypaBHeHHs
3.11.1 | Ilpocreiite TPUTOHOMETPUIECKIE YPAaBHEHUSI. Omnpoc, TecT
3.11.2 | Metoapl pelieHns] TPUTOHOMETPUYECKUX YPaBHEHUH.
3.11.3 | Hcnonk3oBaHue CBOMCTB TPUTOHOMETPHUYECKUX (QYHKIMK 1 UX TPaQHKOB NIPH pe- Omnpoc, Tect
IICHUU TPUTOHOMETPUYCCKUX YPABHEHUIA.
5.17. ®urypsl Bpamenus. LHHuanuap u KoHyc
5.17.1 | Hunuaap. bokoBas u noiHas MOBEpXHOCTH MWIHHIPA. OO0BeM IUIHH/pA. Ompoc, Tect
KonTpoasnasa padora
Ne7
5.17.2 | Konyc. Yce4eHHBIH KOHYC. Omnpoc, Tect
BokoBas U 1oiHasi IOBEpXHOCTH KOHYCA. KonTpoasnasa padora
O0beM KoHyca. Ne8
5.18. Cdepa u map. KoMOuHAIIMY MHOTOTPAHHMKOB M TeJl BpalleHus
5.18.1 | Coepa. [Tommans chepsl.
- [Hap. O6beM mapa. Omnpoc, Tect
5.18.4 | Ceuenus cdepsbl U mapa MIOCKOCTHIO.
5.18.5 | KacarenbHas miockoCTh K cdepe.
5.18.6 | 3agaun Ha KOMOMHAIIMM PU3M U TUPAMHUI.

3agaun Ha KOMOMHAIMH cepbl U MHOTOTPaHHUKOB.
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IV. VUEBHO-METOJUYECKA S KAPTA YYEBHOU JIUCLIUTTIVHEI
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1. 1.Yucya u BbIYHCTECHUS
111 Hatypaneubie uncina. [IpocTteie u cocraBHble uncia. Jenurens, kpatHoe. [Ipu-
- 3HAKH AEIUMOCTH Ha 2, 3, 4, 5, 9, 10. Haubonpimuii o0 aeaurens. HauMmeHb-
1.1.2 ee o0Iee KpaTHoe.
1.1.3 Ienwie yucna. J{elicTBUS HAJ LIEJIBIMH YUCTIAMHU.
- OObixkHOBeHHas Apo0b. Jlecsituanas aApoOs. OKpyrieHue ynced.
1.15 Panmonanpsabie uncia. MppanuoHanbHbIe YUCTa.
116 Koopnunarnas npsimas. 300paxkeHue unucen Ha KOOPIUHATHOW TpsiMoii. Moayib
117 JeUCTBUTEIBHOrO YKcia. | eOMETPHUECKUI CMBICIT MOAYJIS. 3 Omnpoc, TecT
- IIpouenTst. [Iponopunsa. OCHOBHOE CBOMCTBO MPONOPLIHH.
1.18 CreneHp ¢ HaTypaJbHBIM U LIEJBbIM MMOKa3aTesneM. CBOMCTBa cTeneHel ¢ HaTy-
1.19 PaJbHBIM M LIEIBIM IT0KA3aTEIIMH.
- Kopens n-oti crenienu (N € N, n # 1), ero cBoiicTBa JyIst CIIy4aeB YETHOTO U HE-
1111 YEeTHOrO 3HAa4YeHUH umcna n. Apudmernueckuii kopeHb. CBoiicTBa apupmeTnde-
1.1.12 CKHX KOpHEH.

CreneHb ¢ paliOHaIbHBIM MTOKA3aTENIEM.

CreneHs ¢ IeHCTBUTEIBHBIM ITOKA3aTeNIEM.

CBOJiCTBa CTEIICHEH C paIMOHATBHBIME U JCHCTBUTEIHHBIMU MTOKA3ATEIISIMH.
TexcToBBIE 3371a41 HA YUCIJIOBBIE 3aBUCHUMOCTH.

2.2. BelpaskeHHs1 M MX TIpeo0pa3oBaHUsA
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2.2.3

OnnouneH u MHOTOWIEH. Pa3noxkeHne MHOrowIieHa HA MHOKHUTEIIH.
ToxxnecTBeHHBIE TPEO0OPA3OBAHISI MHOTOUJICHOB.

®opMyITbI COKPAIIEHHOTO YMHOKCHHSI.
224 Adnrebpanyeckas apoO6s. OCHOBHOE CBOMCTBO Jpo0H.
- JeiicTBusl HaJ areOpandecKuMH JpOOsSMH.
2.2.6 ToskaecTBeHHbIE ITPEOOpa30BaHMs PAl[HOHATIBHBIX BhIPAKCHHU. Omnpoc, TecT
2.2.7 KBagpatueiii Tpexunen. PasnoxkeHne KBagpaTHOTO TpexwieHa Ha JMHEHHBbIE
2.2.8 MHOKUTEJH.
- [IpeoOpazoBanus apupMeTHIECKOTO KOPHSL.
2.2.10 YHUUTOXKEHNE HPPANMOHATFHOCTH B 3HAMEHATEE.
[TpeoOpazoBaHus MPPALIMOHAIBGHBIX BEIPAKEHHIH.
5.12. I'eomeTpuyeckue (pUrypsl U UX cBoiicTBa. TpeyroJbHUK
5.12.1 | OcHoBHbIe MOHATHS TeoMeTpud. Buapl yrios. [lapamiensHOCTS U IEPIICHIUKY-
- JSIPHOCTBH TIPSIMBIX.
5.12.3 | TpeyronbHuUK, ero MenuaHa, OMcceKTpuca, BbicoTa. [IpsMOyrobHbIi, 0CTPO-
5.12.4 | yrombHBINA, TYMOYTONBHBIN TPEYTOoNbHUKH. COOTHOMIICHUS MEXTy CTOPOHAMHU U
- yTJIaMH TIPOU3BOJBHOTO M IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA. Ompoc, TecT
5.12.6 | Teopema [Tugaropa.
PaBeHcTBO TpeyronbHUKOB. [Ipr3Haku paBeHCTBA TPEYTOIBHUKOB.
PaBHOOepeHHBIN TpeyronsHUK. CBOMCTBA M IPU3HAKY PaBHOOEIPEHHOTO TPE-
YTOJbHUKA.
PaBHOCTOPOHHHUI TPEYrOJIBHUK.
5.12.7 | [lomobue TtpeyrompHuKoB. Koddpdumment momodus. llpuznaku momoOus. Tpe-
- YTOJILHUKOB.
5.12.8 | Teopema darneca.
5.12.9 | CpenHsisi TMHHS TPEYroJbHUKA U €€ CBOWCTBO. 3amMeyaTelbHble TOUKH TPEYroib- Omnpoc, Tect
- HHUKa. KonTpoabnasa padora
5.12.12. | OkpyXHOCTb, OIIIICAHHAS OKOJIO TPEYTOJIbHHKA. Nel
5.12.13 | OKpy>KHOCTb, BIIUCAHHAS B TPEYTOJIbHHUK.
- Teopema cuHycOB.
5.12.15 | Teopema KOCHHYCOB.
5.12.16 | Perenue TpeyrojbHUKOB.

[Inomane TpeyroapHUKA.

3.3. YpaBHenus. CucreMbl YpaBHeHMil




33.1

3.3.2

VYpaBHeHus. Kopens ypaBHeHUs. PaBHOCUIIBHBIE ypaBHEHMUSL.

JIuneliHOE ypaBHEHUE.
3.3.3
- KBanpaTtHoe ypaBHeHue. Ompoc, Tect
3.3.4 | ®opmynbl KOpHEW KBajipaTHOTO ypaBHeHus. Teopema Buera.
3.3.5 | PaunonanbHbIe ypaBHEHHUS.
- MeTtop! penieHust ApoOHO-palliOHATBHBIX YPaBHEHHM.
3.3.6
3.3.7 | HppaunoHansHbIe ypaBHEHMUS.
3.3.8 | YpaBHeHus, coaepkamiye nepeMeHHYIO 01 3HAKOM MOJTYJISL.
3.3.9 | Cucrembl IByX JIMHEHHBIX YPABHEHUH C ABYMSI IEPEMEHHBIMH. Omnpoc, Tect
3.3.10 | CucreMbl HENMMHEHHBIX YPaBHEHUH.
5.13. I'eomeTpuyeckue (pUrypsl u ux cBoiicTBa. OKpy:KHOCTH
5.13.1 | OkpyXHOCTb U KpyT. X0pAa, TUaMeTp, paanyc.
- Hyra okpyxHOCTH. [ITMHA TyTU U OKPYKHOCTH.
5.13.3 | [Inomane kpyra.
5.13.4 | B3auMHOe pacrnonokeHne npsMol 1 OKPY>KHOCTH. Omnpoc, Tect
- KacarenbHas Kk OKpyKHOCTH. Koutpoabnas paGora
5.13.6 | CaoiicTBa nepeceKaroUInXCcst XOp, CeKyLeH 1 KacaTelIbHON K OKPY>KHOCTH. Ne2
5.13.7 | LlenTpasbHble ¥ BIUCAHHBIC YTIIbI.
3.4. HepaBencTBa. CHcTeMbl HEPaBEHCTB
3.4.1 UuncnoBble HEPABEHCTBA, X T€OMETPHYUECKAsi HHTEPIPETALHSL.
- CBoOICTBa YUCIIOBBIX HEPABEHCTB.
3.4.4 JluHeliHbIe HEpaBEeHCTBA. Omnpoc, Tect
345 CucTeMbl ¥ COBOKYITHOCTH JINHEWHBIX HEPABEHCTB.
3.4.6 KBanpatHbie HepaBeHCTBa.
PanmonanbHble HEpaBeHCTBA. MeTO MHTEPBAJIOB.
3.4.7 Hepasenctsa, conepxariye NepeMEeHHYIO T10]] 3HAKOM MOJTYJISI.
3.4.8 WppanmoHanbsHbIe HEpaBEHCTBA. Omnpoc, Tect
34.9 CucteMbl JIMHEWHBIX, KBaApaTHBIX, PALIMOHAIBHBIX HEPABEHCTB C OJHOU Iepe-
MEHHOM.
5.14. I'eomeTpuyeckue (pUrypbl M UX cBoiicTBA. YeThIpeXyroJabHUKH
5.14.1 YeThIpexXyrolbHUKHU: MapajliesIorpaMm, MPSIMOYTOJIbHUK, pOMO, KBaapar.
5.14.3 OCHOBHBIE TEOPEMBI O YETHIPEXYTOJIbHHUKAX. Omnpoc, Tect




Ilomaau YCThIPCXYTOJbHUKOB.

5.14.4 Tpanerusa. Cpennsist TuHAA Tpanenw. [Imomans Tpamenuy.
5.14.5 [IpaBuiIbHBIE MHOTOYTOJTHHHAKH. Ompoc, TecT
5.14.6 BrucanHble 1 onMCaHHbBIE YETHIPEXYTOJIBHUKH.
4.6. YucioBble MOCIeA0BATEIbHOCTH. AprdMeTHIECKAs U reoMeTpUIecKast
Nporpeccuu
4.6.1 UucnoBast mocine0BaTeNbHOCTb.
4.6.2 Apudmerrueckas porpeccusl.
4.6.3 ®opMmymbl N-TO 4IeHa U CYMMBI N MEPBBIX WICHOB apupMETHIECKOH mporpec-
CHH.
CBoticTBa apu(METHUECKON MTPOTPECCHHU. Ormpoc, TecT
I'eomeTpudeckast nporpeccus. Kourpoabnass paGora
®opMynsl N-TO WIEHa U CyMMBI N MEPBBIX WICHOB FEOMETPHYECKON Tporpec- Ne3

CHH.
CBoiicTBa reOMETPUUECKON IPOTPECCHUHU.
TekcToBble 3aja4i HA TPOLEHTHBIA MPUPOCT U BBIYUCICHUE ‘‘CIOKHBIX MPOLECH-
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4.5. ®yHKIMH ¥ UX CBOHCTBA
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IIpssmoyronbHas cuctema KoopawHaT. PaccTostHme Mexmy AByMS TOYKaMH Ha
KOOPAMHATHOH IUIOCKOCTHU. Y pABHEHHUE OKPY>KHOCTH.

453 [Monste Qynxauu. O6nacte ompeneneHus QyHxouu. OOIacTh 3HAYCHUH
45.4 ¢ynkuuu. CriocoObl 3aanus QyHKIHH.
- I'paduk dyaxmun. Hynu pyaknuu. [IpomexyTku, Tie GyHKIHS COXpaHSET CBOH Ompoc, TecT
455 | 3nak. YetHocTh 1 HeueTHOCTH PpyHKIMHU. [leproanunocts GyHkun. Bo3pactanue
45.6 | u yObiBaHue QyHKIMHU. MakCUMyM U MUHUMYM (YHKIIUH.
4.5.7 Jluneitnas dyakmms y = ax + b, ee cBoiictea u rpaduk. ['paduk ypaBHeHU ¢
IBYMSI IEPEMEHHBIMH.
I'eomeTpuyeckast MHTEpIPETALUS PEIIEHUN CUCTEMBI IBYX YPABHEHUM C IByMs
[IEPEMEHHBIMH.
OO6paTHO MPONOPLUUOHATBEHAS 3aBUCMOCTb.
DOyHKIWS Y = X (k # 0), ee cBoiicTBa 1 rpaduK.
x
Ksanparnunas Qysknums y = ax2 + bx + ¢
(a # 0), ee coiicTBa U rpaduK.
4.5.8 OyHKIMS y = \/; , €€ CBOICTBA M TpaduK.
459 OyHKIMS ¥ =|x , €€ CBOICTBa U IpaduK. Onpoc, TecT
45.10 CrenenHas QyHKIUSA C NEHCTBUTEIHHBIM  TIOKa3aTeeM.
4.5.11 | TIpeobpa3oBaHus rpaduKoOB.
5.15. IIpsimasi ¥ IVIOCKOCTH B MPOCTPAHCTBE
5.15.1 - | B3auMHOE pacmoiOKeHHE TOUEK, MPSAMBIX U IUIOCKOCTEH B mpocTpancTse. [lapai-
5.15.3 | nenpHBIE mpsiMble B pocTpaHcTBe. [IpusHak mapasuiesnbHOCTH NpsMbIX. [lpsimas,
5.15.4 - | mapamnensHas IUIOCKOCTH. [IpM3HaK mapamienbHOCTH TMPSAMOW M TUIOCKOCTH.
-5.15.5 | CkpemmuBaromniiecs: mpsiMbIe.
5.15.6 | IlapamnensHble MIOCKOCTH. [IpHU3HAK MapaieIbHOCTH IOCKOCTEH. Omnpoc, Tect
5.15.7 - | IlepnenmuxymspHsie npsmbie. [psmast, nepnenaukynspHas mwiockocTd. [Tpuznak
5.15.8 | meprieHANKYISPHOCTH MPSIMOH U TIIOCKOCTH.

[lepnienauKyIsp ¥ HAKJIOHHAs K TNIOCKOCTH.

Teopema o Tpex NeprneHANKYIIpax.

JIByrpaHHbIil yros. JIMHeNHHbI yroa AByrpaHHOIO yrJa.

ITepnenaukynsipHble WIOCKOCTH. [Ipu3HAK NEPNEHIUKYISIPHOCTH IUIOCKOCTEM.




3.7. TexcroBbIe 3a1a4H

3.7.1 | TekcroBbIe 3aJa4l HA COBMECTHYIO paboTy.
3.7.2 | TekcroBble 3aqa4n Ha CMECH U CILIABHI. Omnpoc, TecT
3.7.3 | TekcToBbIe 3aa41 HA IBUKCHHE. Koutpoabnas patora
Nod
4.8. IlokazaTenbHasi M Jorapupmuyeckas GyHKINH
4.8.1 | Mokasatenbhas gynkims y = aX (@>0,a # 1), ee cBoiicTBa U rpaduk.
4.8.2 - Onpenenenune norapudma. OcHOBHOE JiorapudMuyeckoe ToxIecTBo. CBOHCTBa
4.8.3 norapu)Mos. Omnpoc, Tect
4.8.4 Jlorapudmuueckas gpynknus y = loggx (@ >0, a# 1), ee cBolicTBa u Tpaduk.
ToxnecTBeHHBIE TPEOOPa30BaHUS OKA3aTENbHBIX U JIOTapU(MUUECKUX BBIpAXKE-
HUI.
3.9. Iloka3aTeabHble U JorapupmMuyeckue ypaBHeHUs] 1 HEPABEHCTBA, CHC-
TeMbl YPaBHeHM
3.9.1 | IlokaszarenpHbIE YpaBHCHHS.
3.9.2 | Meroppl pemieHus MOKa3aTelbHbIX YPaBHEHHH.
3.9.3 | Jlorapudmuueckue ypaBHEHUsI. Ompoc, Tect
Mertozapl perienus IorapupMUIECKUX YPaBHEHHH.
ITokazarenbHo-norapuMuuecKue ypaBHEHUS.
3.9.4 | IlokaszarenbHble HEPABEHCTBA.
3.9.5 | Jlorapupmuueckue HepaBEeHCTBA. Omnpoc, TecT
3.9.6 | Cucrembl HOKa3aTENbHBIX U JIOTAPUPMHUECKUX YPAaBHEHUH. KonTpoasnasn padora
3.9.7 | Pemenne nokazaTeabHbBIX U JOrapu(pMUUECKUX ypaBHEHUH, HEPABEHCTB, CUCTEM Nes
yYpaBHEHHUH C UCTIOIL30BAHUEM CBOMCTB BXOJSIINX B HUX (PYHKIMN U UX rpadu-
KOB.
5.16. Muororpannuxu. [Ipuzma n nupamuaa
5.16.1 | [Ipu3ma. Buael npusm, napaivienenunen. bokoBas u 1MojiHasi TOBEPXHOCTH MPH3-
MEL. Ompoc, TecT
OOBeM MpU3MBI.
5.16.2 | [Mupamuna. YceuenHas nupamuia. bokoBas W MmoyiHast MOBEPXHOCTH MTUPAMUJIBL.
OOBbeM mupamMuIBbL. Omnpoc, Tect

4.10.TpuroHomMeTpuyeckue PyHKIUH




4.10.1 - | Ompenenenuie Tpuronomerpudeckux GyHkuuii. CBoiicTBa U rpaMKu TPUTOHO-
4.10.2 | metpuueckux (GyHKIHA y = SiN X, y = COS X, y = tg X, y =Ctg X.
4.10.3 - | O6paTHbIe TPUTOHOMETPUYECKUE (DYHKIIHH.
4.10.10 | OcHOBHOE TPUTOHOMETPHYECKOE TOKAECTBO.
CoOTHOIIEHUSI MEXKAY CHHYCOM, KOCHHYCOM, TAaHT€HCOM M KOTaHITC€HCOM OJHOH
[IEPEMEHHOM. 3 Omnpoc, TecT
DopMyITbl TpUBEICHHS.
DopMyITbI CIIOKEHHS ISl CHHYCa, KOCHHYCa M TaHTeHca.
Tpuronomerpudeckue GYHKIHU TBOWHOTO U IMTOJOBHHHOTO YTJIOB.
[TpeoOpa3oBaHre CyMMBI TPUTOHOMETPHUYECKUX (DYHKIHI B IPOU3BE/ICHHE.
[IpeobpazoBaHre NPOU3BEACHUSI TPUTOHOMETPUUYCCKUX QYHKIMN B CYMMY.
YHuBepcabHas MOJCTAHOBKA.
Ompoc, Tect
4.10.11 | ToxxaecTBeHHBIC IPEOOPA30BAHUS TPUTOHOMETPUIECCKUX BBIPAKECHH. 3 KonTpoasnasa padora
Ne6
3.11. TpuroHomeTpuyecKkue ypaBHeHHUsI
3.11.1 | [Ipocreiimme TPUTOHOMETPHYECKHE YPABHEHHUSI. 3 Omnpoc, TecT
3.11.2 | MeTo/pI penieHus] TPUTOHOMETPUIECKIX YPaBHEHHI.
3.11.3 | Ucnonb3oBaHKe CBOWCTB TPUTOHOMETPUYUECKUX (QYHKIUH U X TPpadUKOB MIPH 3 Omnpoc, Tect
pELICHUH TPUTOHOMETPUYECKUX YPaBHEHHH.
5.17. ®urypsl Bpamenus. Huanuap u KoHyc
5.17.1 | Uunuaap. boxoBas u moyiHas MTOBEPXHOCTH IMIMHAPA. O0beM MUIHHIPA. 3 Ompoc, Tect
5.17.2 | Konyc. YceueHHBI KOHYC. 3 Omnpoc, TecT
boxoBas u mosHasi IOBEpXHOCTH KOHYCA.
O0beM KoHyca. Koutpoabnas padora
Ne7
5.18. Cdepa n map. KomOuHAIIMM MHOTOTPAHHUKOB M TeJI BpallleHUs
5.18.1 - | Cdepa. [Lmomans cheps.
5.18.4 | Ilap. O6bem miapa. Omnpoc, TecT
5.18.5 | Ceuenus chepsl u mapa mIoCKOCThIO. 3
5.18.6 | KacarenpHas miockocTs k cdepe.
3agayn Ha KOMOMHALIMY IPU3M U TUPAMHU]IL.
3a/iaun Ha KOMOMHAIIUY cepbl © MHOTOTPAHHHUKOB.
UTOr0 84
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1. 1.Yucsa u BbIYMCTCHUS
111 Hatypaneusie uncna. [IpocTteie u cocraBHble uncia. Jenurens, kpatHoe. [Ipu-
- 3HAKH AEIMMOCTH Ha 2, 3, 4, 5, 9, 10. Haubonpimuii oo aeaurens. HauMmeHsb-
1.1.2 mee o01Iee KpaTHOE.
1.1.3 Ienwie yucna. J{elicTBUS HAJ LIEJIBIMH YUCTIAMHU.
- OObikHOBeHHas Apo0b. Jlecstuanas aApoOs. OKpyrieHue yuced.
1.15 Panmonanbsabie uncia. MppanuoHanbHbIe YUCIa.
116 Koopnunarnas npsimas. M300paxkeHue unucen Ha KOOpIUHATHOW NpsiMoii. Moayib
117 JIEHCTBUTENBHOIO uncia. ['eoMeTpudecKkuii CMbICI MO JIS. 3 Omnpoc, Tect
- IIpouenTst. [Iponopunsa. OcCHOBHOE CBOMCTBO MPONOPLIHH.
1.18 Crenenp ¢ HaTypaJbHBIM U LEJbIM MMoKa3aTesneM. CBOMCTBa cTeneHeid ¢ HaTy-
1.19 PaJbHBIM U LIEIBIM IT0Ka3aTEISIMH.
- Kopens n-oti crenienu (N € N, n # 1), ero cBoiicTBa JyIst CIIy4aeB YETHOTO U HE-
1111 YEeTHOrO 3HaYeHUH umcna n. Apudmernueckuii kopeHb. CBoiicTBa apupmernde-
1.1.12 CKHX KOpHEH.

CreneHb ¢ paliOHAIbHBIM ITOKA3aTEIEM.

CreneHs ¢ IeHCTBUTEIBHBIM ITOKA3aTeNIEM.

CBOJCTBa CTENICHEH ¢ PaIMOHATBHBIME U JCHCTBUTEIHHBIMU MTOKA3ATEIISIMH.
TexcToBBIE 3371a41 HA YMCIJIOBBIE 3aBUCHMOCTH.

2.2. BelpakeHHs1 M MX TIpeo0pa3oBaHHsA
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2.2.3

OnnouneH u MHOTOWIEH. Pa3noxkeHne MHOrowIieHa HA MHOKHUTEIIH.
ToxxnecTBeHHBIE TPEO0OPA3OBAHISI MHOTOUJICHOB.

®opMyITBI COKPAIIEHHOTO YMHOKCHHSI.
224 Adnrebpanyeckas apoO6s. OCHOBHOE CBOMCTBO Jpo0H.
- JeiicTBusl HaJ areOpandecKuMH JpOOsSMH.
2.2.6 ToskaecTBeHHbIE ITPEOOpa30BaHMs PAl[HOHATIBHBIX BhIPAKCHHU. Omnpoc, TecT
2.2.7 KBagpatueiii Tpexunen. PasnoxkeHne KBagpaTHOTO TpexwieHa Ha JMHEHHBbIE
2.2.8 MHOKUTEJH.
- [IpeoOpazoBanus apupMETHIECKOTO KOPHSL.
2.2.10 YHUUTOXKEHNE HPPANMOHATFHOCTH B 3HAMEHATEE.
[IpeobpazoBaHus UPPALMOHATLHBIX BRIPAKEHUI.
5.11. I'eomeTpuyeckue purypsl u ux cpoiicrpa. TpeyrojbHuk
5.11.1 | OcHoBHbIe MOHATHS TeoMeTpud. Buapl yrios. [lapamiensHOCT U IEPIICHIUKY-
= JIAPHOCTD MPAMBIX.
5.11.3 | TpeyromnbHHUK, ero MenuaHa, OuccekTpuca, BeicoTa. [IpsMoyromsHEIiA, 0cTpo-
5.11.4 | yrompHBINA, TYMOYTONBHBIN TPEYTroabHUKH. COOTHOIICHUS MEXTy CTOPOHAMHU U
- yIIaMU IIPOU3BOJIBLHOIO U NPSAMOYIOJBHOIO TPEYTOJIbHUKA. Omnpoc, Tect
5.11.6 | Teopema ITudaropa.

PaBeHcTBO TpeyronbHUKOB. [Ipr3HaKky paBeHCTBA TPEYTOJIBHUKOB.
PaBHOOenpeHHbIi TpeyronsHuK. CBOMCTBA M TPU3HAKK PaBHOOEPEHHOTO TpE-
YTOJIBHUKA.

PaBHOCTOpPOHHUI TPEYTOJIBHUK.




5.11.7

5.11.8

[Tomobue TtpeyrompuukoB. Koaddumment momobus. Ilpusnakm momoOus. Tpe-
YTOJLHUKOB.

Teopema daneca.
5.11.9 | CpenHsist TMHHS TPEYroJbHUKA U €€ CBOWCTBO. 3amMeyaTelbHble TOYKH TPEyroiib- Omnpoc, Tect
- HHUKA. Koutpoabnasi padora
5.11.12. | OkpyXHOCTb, ONIMICAaHHAsA OKOJIO TPEYTOJbHHKA. Nel
5.11.13 | OKkpyXHOCTb, BIIUCAHHAS B TPEYTOJIHHHK.
- Teopema cuHyCOB.
5.11.15 | Teopema KOCHHYCOB.
5.11.16 | Pemienue TpeyrojabHUKOB.
[Inowmwane TpeyroapHUKA.
3.3. YpaBHenns. CucreMbl YpaBHeHMIl
3.3.1
- YpaBHeHusa. Kopens ypaBHeHUs. PaBHOCUIIBHBIE ypaBHEHMUSL.
3.3.2 | JluneitHoe ypaBHEeHUE.
3.3.3
- KBaspatHoe ypaBHEHHE. Omnpoc, TecT
3.3.4 | ®opmynsl KOpHEW KBajpaTHOTO ypaBHeHUs. Teopema Buera.
3.3.5 | PannonanbHbIe ypaBHEHHUS.
- Mertonp! peneHust APOOHO-PAIIMOHAIBHBIX YPaBHEHHH.
3.3.6
3.3.7 | YpaBHeHusl, coliepKaIine IEPEMEHHYIO MOJT 3HAKOM MOYJISL.
3.3.8 | Cucrembl ABYX JIMHEHHBIX YPAaBHEHUH C ABYMSI IEPEMEHHBIMH. Omnpoc, Tect
3.3.9 | Cucrembl HENMMHEHHBIX YPaBHEHHH.

5.12. T'eomeTpuyeckne (pUrypsl U UxX cBoiicTBa. OKpPy:KHOCTH




5.12.1

5.12.3

OxpyX’HOCTb M KpyT. X0opaa, TuaMeTp, paauyc.
Hyra okpy>HOCTH. [ITMHA TyTU U OKPYKHOCTH.

[Inowmane xpyra.
5.12.4 | B3auMHOE pacnonoxeHne IpsMON 1 OKPY>KHOCTH. Omnpoc, Tect
- KacarenbHas kK OKpyKHOCTH. KonTpoabnasa padora
5.12.6 | CaolicTBa nepeceKalonIuxcsi XOp/I, CEKYIeH U KacaTelIbHON K OKPY>KHOCTH. Ne2
5.12.7 | LeHtpanbHble ¥ BOUCAHHBIE YTJIbI.
3.4. HepaBenctBa. CHcTeMbl HEPaBEeHCTB
3.4.1 UucnoBsle HEpAaBEHCTBA, UX FeOMeTpHUYecKasi HHTEPIpeTallys.
- CBOIiCTBa YUCIOBBIX HEPABEHCTB.
3.4.4 JluHeliHble HEpaBEeHCTBA. Omnpoc, Tect
345 CucTtemMbl ¥ COBOKYTTHOCTH JIMHEWHBIX HEPABEHCTB.
3.4.6 KBanparHrie HepaBeHCTBA.
PanmoHansHble HepaBeHCTBA. METO HHTEPBAJIOB.
3.4.7 HepaseHctBa, comepskaiine mepeMeHHYI0 0] 3HaKOM MOIYJIS.
3.4.8 Cucrembl NTUHEHHBIX, KBaJpaTHBIX, PAllMOHANBHBIX HEPaBEHCTB C OJHOM mepe- Omnpoc, Tect
MEHHOM.
5.13. I'eomeTpuueckue purypbl U ux cBoiicTBa. YeThblpexyroJbHUKH
5.13.1 UeThIpeXyTroidbHHUKH: IMapauIeNIorpaMM, IPSIMOYTOJIbHHIK, pOMO, KBaIpart.
5.13.3 OCHOBHbBIE TEOPEMBI O YETHIPEXYTOJIbHUKAX. Omnpoc, Tect
Iomanm yeThIPeXyroJb-HUKOB.
5.13.4 Tpanenus. Cpenssist tuaua Tpaneuuu. [Inomans Tpaneuuu.
5.13.5 [IpaBusibHBIE MHOTOYTOJTBHHUKH. Omnpoc, Tect
5.13.6 BrincanHble ¥ ONTUCaHHBIE YETHIPEXYTOIBHUKH.

4.6. UncaoBble MoOCIe0BaTeIbHOCTH. Apr(MeTHYecKasi U reoMeTpHYecKast
NMporpeccuu




46.1
4.6.2
4.6.3

UucnoBast ocnea0BaTeNbHOCTD.
Apudmerrmaeckast IpoTrpeccusl.
@DopmMyiiel N-TO WieHa U CyMMBI N MEPBhIX WIEHOB apu(METHIECKOH mporpec-
CHUM.
CBoiicTBa aprMeETHIECKON MPOTPECCHU.
I'eomeTprdeckast nporpeccust.
®opmysl N-TO WieHa U CyMMBI N MEPBBIX WIEHOB F€OMETPUUYECKON Tporpec-
CHH.
CBolicTBa reOMETPUYECKON MPOrPECCUU.
TekcToBble 3aja4i HA IPOLEHTHBIA MPUPOCT U BBIYUCICHUE ‘‘CIOKHBIX MPOLCH-

2

TOB .

Ormpoc, TecT
Koutpoabnasi padora
Ne3

4.5. ®yHKIMHU M UX CBOHCTBA

451

453
45.4

455
4.5.6
457

[IpsMoyronpHast cucTeMa KOOpAMHAT. PaccTosHne MeXay ABYMS TOYKaMU Ha
KOOPJMHATHOM MJIOCKOCTH. Y PAaBHEHUE OKPY>KHOCTH.
[lonstne ¢ynxkumu. O6macts ompexnenenus ¢GyHkmun. OOMacTh 3HAYCHUH
¢ysaxmum. Crioco0s! 3a0aans HyHKITHH.
I'padux pynxnun. Hynu Gynknun. [IpomexxyTku, Tae GyHKINS COXpaHsSeT CBOM
3HaK. YeTHOCTB M HeueTHOCTh GyHKIMH. [lepuoanuHocts ¢pyHkunu. Bo3pacranue
1 yobiBanne GyHKIMH. MakCUMyM U MHHUMYM (DYHKITUH.
Jluneitnas dyakmms y = ax + b, ee cBoiictea u rpaduk. ['paduk ypaBHeHU ¢
JIBYMSI IIEPEMEHHBIMH.
I'eomeTpryeckas HHTEPIIPETaXs PELICHNH CUCTEMBI IByX YPaBHEHHH C IBYMS
MEPEMEHHBIMH.
OO6paTHO MPOMOPIUOHATIEHAS 3aBUCIMOCTb.

OyHKIHA Y = r (k # 0), ee cBoiicTBa 1 rpaduK.
X

Ksanparnunas Qysknus y = ax2 +bx + ¢
(a # 0), ee cBoiicTBa u TpaduK.

Ompoc, Tect

45.8

459
45.10

OyHKIHA y = \/; , €€ CBOICTBa U TpaduK.

@yHKIHA y = |x , €€ CBOMCTBa 1 rpaduK.

[MpeobpazoBanus rpaduKoB.

Ompoc, Tect

5.14. Ilpsimasi ¥ IVIOCKOCTH B MPOCTPAHCTBE




5.14.1 -

Bzaumuoe PACIOJIOKCHUEC TOYUCK, IPAMBIX U IJIOCKOCTEH B MMPOCTPAHCTBC. Hapaﬂ-

5.14.3 | nenbHBIC MpsIMBIC B MPOCTPaHCTBE. [Ipu3HaK mapaiieabHOCTH IpsMbIX. [Ipsmast,
5.14.4 - | mapaytenpHas TUIOCKOCTH. [Ipw3HAK MapayuieTbHOCTH TPSIMOW M THIOCKOCTH.
-5.14.5 | CkpeuruBaromuecs: mpsiMbie.
5.14.6 | IlapamnenbHble MIOCKOCTH. [IpU3HAK MapaieIbHOCTH TUIOCKOCTEH. Omnpoc, Tect
5.14.7 - | Ilepnenaukynsipuaeie npsmMele. [Ipsmas, nepreHAnKyIsIpHAs I0CKOCTH. [Ipu3Hak
5.14.8 | mepreHANKYISPHOCTH MPSIMOM U TIIOCKOCTH.
[NeprieHnuKysip M HAKIOHHAS K TUIOCKOCTH.
Teopema 0 Tpex nepneHANKYIApax.
JByrpanHsIil yrosa. JIMHEeNHHBIN yroa ABYrpaHHOIO yrJa.
ITepnenaukynsipHble WIOCKOCTH. [IpHU3HAK NEPIEHINUKYISIPHOCTH IUIOCKOCTEN.
3.7. TekcToBBIE 32/1a4H
3.7.1 | TekcroBsIe 337291 HA COBMECTHYIO padoTYy.
3.7.2 | TekcroBbIe 3aa41 HA CMECH U CILIABHI. Ormpoc, TecT
3.7.3 | TekcroBble 3aauu HA IBIKECHUE. KonTposbnasa padora
Ned
4.8. IIpon3BoaHas pyHKUMHU
4.8.1 Ompenenenre IpOU3BOTHOM.
4.8.2 - | TabGnuua mpou3BOIHOM.
4.8.3 | Beruncnenue npon3BOIHOM. Omnpoc, Tect
4.8.4 I'eomeTpuyeckuii CMbICI POU3BOIHOM.
4.8.5 | YpaBHeHue KacaTelbHOM. Omnpoc, Tect
4.8.6 Du3NIeCKHii CMBICH ITPOU3BOIHOM.
4.8.7 | HauGonbliee 1 HaMMEHbLIEE 3HaUCHHE (HYHKLIUH. Omnpoc, Tect
4.8.8 | DkcrpeMyMbl yHKINH. KonTpoabnasa padora
Ne§
5.15. Muororpannuxu. [Ipuzma n nupamuaa
5.15.1 | [Ipuzma. Buas! npusm, napayuienenunesn. bokoBas u mosiHasi TOBEPXHOCTH MPH3-
MEL. Ompoc, Tect
5.15.2 | [Mupamuna. YceuenHas nupamuia. bokoBas W MoyHast MOBEPXHOCTH MUPAMUIBL.

Ompoc, Tect




4.9.Tpuronomerpuueckue GyHKIUH

49.1 -
49.2
4.9.3 -
4.9.10

Onpenenenne TpuroHoMeTprudeckux ¢pyakmwii. CBoiicTBa U rpaduKu TPUTOHO-
MeTpudecKux GpyHKIui y = Sin X, y = €0S X, y = tg X, y =Ctg X.

OOpaTHbIe TPUTOHOMETPHUYCCKUE (PYHKIINY.

OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.

CooTHOIIEHUSI MEXAY CHHYCOM, KOCHHYCOM, TAHT€HCOM W KOTaHTE€HCOM OJHOMN
MepEeMEHHOM.

DopMyJIbl IPUBEICHHUS.

DopMyIIBI CIIOKEHUS TSl CHHYCa, KOCHHYCa W TaHT€HCA.
Tpuronomerpudeckue GyHKIHH JBOWHOTO U ITOJIOBHHHOTO YTIIOB.
[IpeobGpazoBaHre CyMMBI TPUTOHOMETPUYECKUX (DYHKIUH B TPOU3BEICHIE.
[IpeobpazoBaHue NPOU3BEACHUSI TPUTOHOMETPUUYCCKUX (DYHKIMN B CYMMY.
YHuBepcagbHasl MOICTaHOBKA.

Ompoc, TecT

4911

ToxnecTBeHHbIE TPe0Opa30BaHMsl TPUTOHOMETPHUYECKUX BBIPAKEHUH.

Ompoc, Tect
KonTpoabnasa padora
Ne6

3.11. TpuroHomeTpuyecKkue ypaBHeHHUsI

3.10.1

[Ipocreiimme TPUrOHOMETPUIECKUE YPAaBHEHUSI.

Omnpoc, Tect
KonTpoasnasa padora
Ne7

3.10.2
3.10.3

MeTob! pemeHs] TPUTOHOMETPUIECKUX YPaBHEHHH.
Hcnonb3oBaHue CBOWCTB TPUTOHOMETPHUECKUX (QYHKIMHA U X TPpadUKOB MPH
pElIeHNH TPUTOHOMETPUUYECKUX YPAaBHEHHI.

Ompoc, TecT

HTOI'0
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1. 1.Yucya u BbIYMCTCHUS
2 Harypanenbie uucna. IIpocteie u coctaBHble uucia. Jlenurens, kpatHoe. Ilpu-
1.1.3 3HAaKH AEIMMOCTH Ha 2, 3, 4, 5, 9, 10. Haubonpimuii o0 aeaurens. HauMmeHb-
- ee odIee KpaTHoe.
1.1.5 Iensie yucna. J{elicTBUS HAJ LIEJIBIMU YUCTIAMMU.
116 OObixkHOBeHHAs Apo0b. Jecstuanas apoOs. OKpyrieHue ynced.
1.1.7 Panmonanbsabie uncia. ppanuoHanbHbIe YUCTa.
- Koopnunarnas npsimas. 300paxkeHue unucen Ha KOOPIUHATHOW TpsiMoii. Moayib
118 JeUCTBUTEIBHOrO YKcia. | eOMETPHUECKUI CMBICIT MOAYJIS. 3 Omnpoc, TecT
119 IIpouenTst. [Iponopunsa. OCHOBHOE CBOMCTBO MPONOPLIHH.
- Crenenp C HaTypaJdbHBIM M IeNbIM MoKa3aTeneMm. CBOHCTBA CTENEHEW C HaTy-
1111 PaJbHBIM M LIEIBIM IT0KA3aTEIIMH.
1.1.12 Kopens n-oii crenenu (N € N, n # 1), ero cBOHCTBa IS CIIy4aeB YETHOTO U HE-

YEeTHOTO 3HAYCHUH umcia n. Apudmerndeckuii kopeHb. CBoiicTBa apupmernde-
CKHMX KOpHEM.

CreneHb ¢ paliOHaIbHBIM IMOKA3aTEIEM.

CreneHb ¢ JeHCTBUTEILHBIM TTOKa3aTEeIeM.

CBOJiCTBa CTEIICHEH C paIMOHATBHBIME U JCHCTBUTEIBHBIMHU MTOKA3ATEIISIMH.
TexcToBbIe 3a/1aul Ha YUCIIOBbIE 3aBUCHMOCTH.

2.2. BelpaskeHHs1 M MX TIpeo0pa3oBaHMsA
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2.2.3

OnHouineH 1 MHOTOWIeH. Pa3noxenne MHOTOUJIeHA HA MHOXKUTEIIH.
ToxxnecTBeHHBIE TPEO0OPA3OBAHISI MHOTOUJICHOB.

®opMyITbI COKPAIIEHHOTO YMHOKCHHSI.
224 Adnrebpanyeckas apoos. OCHOBHOE CBOMCTBO Ipo0u.
- JeiicTBusl HaJ areOpandecKuMH JpOOsSMH.
2.2.6 ToskaecTBeHHbIE ITPEOOpa30BaHMs PAl[HOHATIBHBIX BhIPAKCHHU. Omnpoc, TecT
2.2.7 KBagpatueiii Tpexunen. PasnoxkeHne KBagpaTHOTO TpexwieHa Ha JMHEHHBbIE
2.2.8 MHOKUTEJH.
- [IpeoOpazoBanus apupMeTHIECKOTO KOPHSL.
2.2.10 YHUUTOXKEHNE HPPANMOHATFHOCTH B 3HAMEHATEE.
[IpeobpazoBaHus UPPALMOHATLHBIX BRIPAKEHUI.
5.12. 'eomeTpuyeckue purypsl u ux cpoiictpa. TpeyrojbHuK
5.12.1 | OcHoBHbIe MOHATHS TeoMeTpud. Buapl yrios. [lapamiensHOCTS U IEPIICHIUKY-
= JIAPHOCTD MPAMBIX.
5.12.3 | TpeyromnbHUK, ero MenuaHa, OuccekTpuca, BeicoTa. [IpsMoyromsHEIiA, 0ocTpo-
5.12.4 | yrombHBINA, TYMOYTONBHBIN TPEYTONbHUKH. COOTHOIICHUS MEXTy CTOPOHAMHU U
- yIIaMU IIPOU3BOJIBLHOIO U NPSAMOYIOJBHOIO TPEYTOJIbHUKA. Omnpoc, Tect
5.12.6 | Teopema [Tugaropa.

PaBeHcTBO TpeyronbHUKOB. [Ipr3HaKky paBeHCTBA TPEYTOJIBHUKOB.
PaBHOOenpeHHbIi TpeyronsHuK. CBOMCTBA M TPU3HAKK PaBHOOEPEHHOTO TpE-
YTOJIBHUKA.

PaBHOCTOpPOHHUI TPEYTOJIBHUK.




5.12.7

5.12.8

[Tomobue TtpeyrompuukoB. Koaddumment momobus. Ilpusnaku momoOus. Tpe-
YTOJLHUKOB.

Teopema daneca.
5.12.9 | CpenHsisi TMHHS TPEYroJbHUKA U €€ CBOWCTBO. 3amMeyaTelbHbIe TOUKH TPEyroib- Omnpoc, Tect
- HHUKA. Koutpoabnasi padora
5.12.12. | OkpyKXHOCTb, ONIMCaHHAS OKOJIO TPEYTOJbHHKA. Nel
5.12.13 | OKpy>XHOCTb, BIIUCAHHAS B TPEYTOJIHHHUK.
- Teopema cuHyCOB.
5.12.15 | Teopema KOCHHYCOB.
5.12.16 | Pemienue TpeyrojJbHUKOB.
[Inowmwane TpeyroapHUKA.
3.3. YpaBHenns. CucreMbl YpaBHeHMIl
3.3.1
- VYpaBHeHusa. Kopens ypaBHeHUs. PaBHOCUIIbHBIE ypaBHEHMUSL.
3.3.2 | JluneitHoe ypaBHEeHUE.
3.3.3
- KBaspatHoe ypaBHEHHE. Omnpoc, TecT
3.3.4 | ®opmynsl KOpHEW KBajpaTHOTO ypaBHeHUs. Teopema Buera.
3.3.5 | PannonanbHbIe ypaBHEHHUS.
- Mertonp! peneHust APOOHO-PAIIMOHAIBHBIX YPaBHEHHH.
3.3.6
3.3.7 | VppanuoHanbHble ypaBHEHNSI.
3.3.8 | YpaBHeHus, coaepkaiiye IepeMeHHYI0 0] 3HAKOM MOJTYJISL.
3.3.9 | Cucrembl ABYX JIMHEHHBIX YPAaBHEHUH C ABYMSI IEPEMEHHBIMH. Omnpoc, Tect
3.3.10 | Cucrembl HENMHEHHBIX YPaBHEHUH.

5.13. I'eomeTpuyeckue (pUrypsl U UX cBoiicTBa. OKpPyKHOCTH




5.13.1

5.13.3

OKpyX’HOCTb U KpyT. X0opaa, TuaMeTp, paauyc.
Hyra okpy>HOCTH. [ITMHA TyTU U OKPYKHOCTH.

[Inowmane xpyra.
5.13.4 | B3auMHoOe pacnonoxeHne IpsMoi 1 OKPY>KHOCTH. Omnpoc, Tect
- KacarenbHas kK OKpyKHOCTH. KonTpoabnasa padora
5.13.6 | CaolicTBa nepeceKalonIuxcsi XOp/I, CEKYIIeH U KacaTelIbHON K OKPY>KHOCTH. Ne2
5.13.7 | LentpanbHble ¥ BOUCAHHBIE YTJIbI.
3.4. HepaBenctBa. CHcTeMbl HEPaBEeHCTB
3.4.1 UucnoBsle HEpAaBEHCTBA, UX FeOMeTpHUYecKasi HHTEPIpeTallys.
- CBOIiCTBa YUCIOBBIX HEPABEHCTB.
3.4.4 JluHeliHble HEpaBEeHCTBA. Omnpoc, Tect
345 CucTtemMBbl ¥ COBOKYTTHOCTH JTMHEWHBIX HEPABEHCTB.
3.4.6 KBanparHrie HepaBeHCTBA.
PanmoHansHble HepaBeHCTBA. METO HHTEPBAJIOB.
3.4.7 HepaseHctBa, comepskaiine mepeMeHHYI0 0] 3HaKOM MOIYJIS.
3.4.8 WppanmoHaibsHble HEpaBeHCTBA. Omnpoc, Tect
34.9 CucteMbl JMHEHWHBIX, KBaApaTHBIX, PALIMOHAIBHBIX HEPaBEHCTB C OJIHOU Iepe-
MEHHOM.
5.14. I'eomeTpuyeckue (pUrypbl M UX cBOiicTBA. YeThIpeXyroJbHUKH
5.14.1 YeThIpexXyrolbHUKH: MapajlieIorpaMm, MPSIMOYTOJIbHUK, POMO, KBaIpar.
5.14.3 OCHOBHBIE TEOPEMBI O YETHIPEXYTOJIbHHUKAX. Omnpoc, Tect
[Nomanym 4yeThIPeXyroJb-HAKOB.
5.14.4 Tpanerus. Cpennsist muaus Tpanernu. [Inomans Tpamenuu.
5.14.5 [IpaBuIIBHBIE MHOTOYTOJIBHHUKH. Omnpoc, Tect
5.14.6 BrmcaHnHbIe 1 OTIMCaHHBIE YETHIPEXYTOJILHUKH.

4.6. YUucnoBble MocC/Ie10BaTeIbHOCTH. Apr(MeTHYecKasi U reoMeTpHYecKasi
TPOrpeccHH




46.1
4.6.2
4.6.3

UucnoBast ocnea0BaTeNbHOCTD.
Apudmerrmaeckast IpoTrpeccusl.
@DopmMyiiel N-TO WieHa U CyMMBI N MEPBhIX WIEHOB apu(METHIECKOH mporpec-
CHUM.
CBoiicTBa aprMeETHIECKON MPOTPECCHU.
I'eomeTprdeckast nporpeccust.
®opmysl N-TO WieHa U CyMMBI N MEPBBIX WIEHOB F€OMETPUUYECKON Tporpec-
CHH.
CBolicTBa reOMETPUYECKON MPOrPECCUU.
TekcToBble 3aja4i HA IPOLEHTHBIA MPUPOCT U BBIYUCICHUE ‘‘CIOKHBIX MPOLCH-

2

TOB .

Ormpoc, TecT
Koutpoabnasi padora
Ne3

4.5. ®yHKIMHU M UX CBOHCTBA
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[IpsMoyronpHast cuctemMa KOOpAUHAT. PaccTosHme MexIy IOBYMS TOUKaMH Ha
KOOPJMHATHOM MJIOCKOCTH. Y PAaBHEHUE OKPY>KHOCTH.
[onstre pynkimu. Odnacte onpenenenns Gpyakuuu. O61acTs 3HaYeHUHN (QyHK-
mu. CriocoObI 3a1aHus PYHKIINH.
I'paduk pynxmn. Hynu Gynkuun. [IpomexyTku, Tae GyHKIUS COXpaHsSeT CBOM
3HaK. YeTHOCTB M HeueTHOCTh GyHKIMH. [leproananocts ¢pyHkunu. Bo3zpacranue
1 yobiBanne GyHKIMH. MakCUMyM U MHHUMYM (DYHKITUH.
Jluneitnas dyHkms y = ax + b, ee cBoiictBa u rpaduk. ['paduk ypaBHeHUS C
JIBYMSI IIEPEMEHHBIMH.
I'eomeTpryeckas HHTEPIIPETaXs PELICHNH CUCTEMBI IByX YPaBHEHHH C IBYMS
MEPEMEHHBIMH.
OO6paTHO MPOMOPIUOHATIEHAS 3aBUCIMOCTb.

K
@Oyukuust y =— (K # 0), ee cBoiicTBa U rpaduk.
X

Keanpatuunast pyHkmums y = ax2 + bx + ¢
(a # 0), ee cBoiicTBa u rpaduK.

Ompoc, Tect

45.8

459
45.10
4511

OyHKIHA y = \/; , €€ CBOMCTBA U TpaduK.

OyHKIHA y = |x , €€ CBOMCTBa U rpaduK.

Crenennas QyHKIHS C ICHCTBUTENILHBIM — TIOKA3aTENIEM.
[IpeoOpa3oBanus rpauKoB.

Ompoc, Tect

5.15. llpsimasi ¥ IJIOCKOCTH B NPOCTPAHCTBE




5.15.1 -

Bzaumuoe PACIOJIOKCHUEC TOYUCK, IPAMBIX U IJIOCKOCTEH B MMPOCTPAHCTBC. Hapaﬂ-

5.15.3 | jenpHBIC IMpsIMBIC B IIPOCTpaHCTBE. [Ipu3HaK mapaiieabHOCTH OpsMbIX. IIpsmas,
5.15.4 - | mapaytenpHas TUIOCKOCTH. [Ipw3HAK MapauieTbHOCTH TPSIMOW M THIOCKOCTH.
-5.15.5 | CkpenuruBaromumecs: mpsiMbie.
5.15.6 | IlapamnenbHble MIOCKOCTH. [IpU3HAK MapaiiebHOCTH IOCKOCTEH. Omnpoc, Tect
5.15.7 - | Ilepmenaukynsipabie npsmMele. [Ipsmas, nepneHAuKyIspHAs MI0CKocTH. [Ipu3Hak
5.15.8 | mepneHANKYISPHOCTH MPSIMOH U TIIOCKOCTH.
[NeprieHnuKysip M HAKIOHHAS K TUIOCKOCTH.
Teopema 0 Tpex nepneHANKYIApax.
JByrpanHsIil yrosa. JIMHEeNHHBIN yroa ABYrpaHHOIO yrJa.
ITepnenaukyisipHble WIOCKOCTH. [IpHU3HAK NEPIEHIUKYISIPHOCTH IUIOCKOCTEH.
3.7. TekcroBbI€E 3212491
3.7.1 | TekcroBsle 33291 HA COBMECTHYIO padoOTYy. Omnpoc, Tect
3.7.2 | TekcroBble 3aja4ul HA CMECH U CIIJIaBbI. KonTposbnas padora
3.7.3 TexkcToBEIE 331241 HA ABHKEHUE. Ned
4.8. IToka3aTenbHas M Jorapupmudeckas GyHKIUH
4.8.1 | Mokasarenpuas gynkimus y = aX (@a>0,a # 1), ee cBoiicTBa ¥ rpaduk.
4.8.2 - Omnpenenenune norapudpma. OcHOBHOE Jiorapupmuyeckoe ToxzaecTso. CBOHCTBa
4.8.3 norapu)Mos. Omnpoc, Tect
4.8.4 Jlorapudmuueckas Gpynknus y = loggx (@ >0, a# 1), ee coiictBa u rpadux.
ToxnecTBeHHBIE TPEOOPa30BaHUS MOKA3aTENbHBIX U JIOTapU(PMUUECKUX BBIpAXKe-
HHUI.
3.9. Iloka3zaTeabHble U Jorapupmuyeckue ypaBHeHUs] 1 HEPABEHCTBA, CHC-
TeMbl YPaBHeHH
3.9.1 | IlokazaTenbHble ypaBHEHHUSI.
3.9.2 Mertoapl pemeHus MoKa3aTeIbHbIX YPaBHCHHM.
3.9.3 | Jlorapupmuueckue ypaBHEHUS. Omnpoc, Tect

MerTopbl peuieHus JIorapupMHUIECKUX YPaBHEHHH.
[NokazarenpHo-NOrapuGMUUECKUE YpPaBHEHUSI.




3.94

Iloka3aTenpHbBIC HCPAaBCHCTBA.

3.9.5 | Jlorapudmuueckue HepaBEHCTBA. Omnpoc, TecT
3.9.6 | Cucrembl mOKa3aTeNbHBIX U JIOTAPUPMUYECKUX YPaBHEHHH. KonTpoannas padora
3.9.7 | Pemenne nokazaTeabHBIX U JOTapu(hMHUUIECKUX ypaBHEHHUH, HEPABEHCTB, CUCTEM Ne5
yYpaBHEHHUH C UCTIONB30BAHUEM CBOMCTB BXOISAIINX B HUX (PYHKIHN U UX rpadu-
KOB.
5.16. Muororpannunku. Ilpuzma u nupamuaa
5.16.1 | [Ipuzma. Buas! npusm, napaiuienenunen. bokoBas u moyiHast TOBEPXHOCTH MPH3-
5.16.2 | MBI Ormpoc, TecT
O0beM pr3MEL.
[Mupamuna. YcedeHnas nupamuna. bokoBas U MojHasi HOBEPXHOCTH TUPAMHU/IBI.
O6BeM MUpaMUIBL.
4.10.Tpuronomerpuyeckue GyHKUMHU
4.10.1 - | Onpenenenue Tpuronomerpuaecknx QpyHknnii. CBoiicTBa U rpa ikl TPUTOHO-
4.10.2 | metpuueckux QyHKIHA y = SiN X, y = COS X, y = tg X, y =Ctg X.
4.10.3 - | OGpaTHbIE TPUTOHOMETPUYECKUE (DYHKIIHU.
4.10.10 | OcHOBHOE TPUTOHOMETPHUYECKOE TOKAECTBO. KonTposbnasa padora
4.10.11 | CooTHOLIEHUS! MEXKIY CHHYCOM, KOCHHYCOM, TAHI'€HCOM M KOTaHI'€HCOM OJHOMU Ne6
IIEPEMEHHOM.
®opMysl IPUBEICHMUSL. Omnpoc, Tect
DopMyIIbI CIIOKEHHS AJISl CHHYCa, KOCHHYCa M TaHTeHCa.
Tpuronomerpuueckue GyHKIUH JBOWHOTO M MOJIOBUHHOTO YTJIOB.
[IpeobpazoBaHue CyMMBI TPUTOHOMETPUYECKUX (DYHKIIUH B TPOU3BEICHHE.
[IpeoOpa3oBaHue NPOU3BEACHNSI TPUTOHOMETPUUYECKUX (DYHKIIUN B CyMMY.
YHuBepcanbHas I0JICTaHOBKA.
ToxecTBeHHBIE IPE0OPa30BaHUS TPHTOHOMETPUIECKUX BBIPAKEHHH.
3.11. TpuronoMeTpu4ecKkne ypaBHEHHs
3.11.1 | [pocrelimme TPUrOHOMETPUIECKHE YPaBHEHHS.
3.11.2 | MeToabl peneHns TPUrOHOMETPUIECKUX YPaBHEHUH. Omnpoc, Tect
3.11.3 | Ucnonb3oBaHKe CBOWCTB TPUTOHOMETPUYECKUX (QYHKIUHA U X TPadUKOB MTPH
pelIeHUH TPUTOHOMETPUYECKHUX YPaBHEHHUH.
5.17. ®urypsl Bpamenns. Hluaunap u konyc
5.17.1 | Hununaap. bokoBas u moJiHas MOBEPXHOCTHU IuinHApa. O0beM LUIHHIPA. Ompoc, Tect
5.17.2 | Konyc. YceueHHBbIH KOHYC.

BokoBas 1 moJyiHasi MOBEPXHOCTH KOHYycA.
O0BeM KoHyca.




5.18. Cdepa n map. KomOuHAIIMM MHOTOTPAHHUKOB M TeJI BpalleHust

5.18.1 - | Cdepa. ITnomanp chepsl.
5.18.4 | Illap. O6bem 1iapa. Omnpoc, TecT
5.18.5 | Ceuenus cdepsl 1 mapa MIOCKOCTHIO. 3
5.18.6 | KacarenbHas miockocTs k cdepe.
3agaun Ha KOMOMHAITUH TIPU3M M ITHPaAMU.
3agaun Ha KOMOMHAITUHU ChEphl 1 MHOTOTPAaHHUKOB.
Hroro 72
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1. 1.Yucya u BbIYMCTCHUS
2 Harypanenbie uucna. IIpocteie U coctaBHble umucia. Jlemurens, kpatHoe. IIpu-
1.1.3 3HAaKH AEIMMOCTH Ha 2, 3, 4, 5, 9, 10. Haubonpimuii o0 aeaurens. HauMmeHb-
- ee odIee KpaTHoe.
1.1.5 Iensie yucna. J{elicTBUS HAJ LIEJIBIMU YUCTIAMMU.
116 OObikHOBeHHas Apo0b. Jlecstuanas aApoOs. OKpyrieHue ynced.
1.1.7 Panmonanbsabie uncia. MpparroHanbHbIe YUCTa.
- Koopnunarnas npsimas. 300paxkeHue unucen Ha KOOPIUHATHOW TpsiMoii. Moayib
118 JeUCTBUTEIBHOrO YKcia. | eOMETPHUECKUI CMBICIT MOAYJIS. 2 Omnpoc, TecT
119 IIpouenTst. [Iponopunsa. OCHOBHOE CBOMCTBO MPONOPLIHH.
- Crenenp ¢ HaTypaJdbHBIM M IENBbIM MOKa3aTeneMm. CBOHCTBA CTENEHEW C HaTy-
1111 PaJbHBIM M LIEIBIM IT0KA3aTEISIMH.
1.1.12 Kopens n-oii crenenu (N € N, n # 1), ero cBOHCTBa IS CIIy4aeB YETHOTO U HE-

YEeTHOTO 3HAYCHUH umcia n. Apudmerndeckuii kopeHb. CBoiicTBa apupmernde-
CKHMX KOpHEM.

CreneHb ¢ paliOHaIbHBIM IMOKA3aTEIEM.

CreneHb ¢ JeHCTBUTEILHBIM TTOKa3aTeIeM.

CBOJiCTBa CTEIICHEH C paIMOHATBHBIME U JCHCTBUTEIBHBIMHU MTOKA3ATEIISIMH.
TexcToBbIe 3a/1aul Ha YUCIIOBbIE 3aBUCHMOCTH.

2.2. BelpaskeHHs1 M MX TIpeo0pa3oBaHUsA
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2.2.3

OnHouineH 1 MHOTOWIeH. Pa3noxenne MHOTOUJIeHA HA MHOXKUTEIIH.
ToxxnecTBeHHBIE TPEO0OPA3OBAHISI MHOTOUJICHOB.

®opMyITbI COKPAIIEHHOTO YMHOKCHHSI.
224 Adnrebpanyeckas apoO6s. OCHOBHOE CBOMCTBO Jpo0H.
- JeiicTBusl HaJ areOpandecKuMH JpOOsSMH.
2.2.6 TokaecTBeHHbIE ITPEOOPa30BaHMs PAl[HOHAIBHBIX BbIPAXKCHH. Omnpoc, TecT
2.2.7 KBagpatueiii Tpexunen. PasnoxkeHne KBagpaTHOTO TpexwieHa Ha JMHEHHBbIE
2.2.8 MHOKUTEJH.
- [IpeoOpazoBanus apupMeTHIECKOTO KOPHSL.
2.2.10 YHUUTOXKEHNE HPPANMOHATFHOCTH B 3HAMEHATEE.
[IpeobpazoBaHus UPPALMOHATLHBIX BRIPAKEHUI.
5.12. 'eomeTpuyeckue purypsl u ux cpoiictpa. TpeyrojbHuK
5.12.1 | OcHoBHbIe MOHATHS TeoMeTpud. Buapl yrios. [lapamiensHOCTS U IEPIICHIUKY-
= JIAPHOCTD MPAMBIX.
5.12.3 | TpeyromnbHUK, ero MenuaHa, OuccekTpuca, BeicoTa. [IpsMoyromsHEIiA, 0cTpo-
5.12.4 | yrombHBINA, TYMOYTONBHBIN TPEYTONbHUKH. COOTHOIICHUS MEXTy CTOPOHAMHU U
- yIIaMU IIPOU3BOJIBLHOIO U NPSAMOYIOJBHOIO TPEYTOJIbHUKA. Omnpoc, Tect
5.12.6 | Teopema [Tugaropa.

PaBeHcTBO TpeyronbHUKOB. [Ipr3HaKky paBeHCTBA TPEYTOJIBHUKOB.
PaBHOOenpeHHbIi TpeyronsHuK. CBOMCTBA M PU3HAKK PaBHOOEIPEHHOTO Tpe-
YTOJIBHUKA.

PaBHOCTOpPOHHUI TPEYTOJIBHUK.




5.12.7

5.12.8

[Tomobue TtpeyrompuukoB. Koaddumment momobus. Ilpusnakm momoOus. Tpe-
YTOJLHUKOB.

Teopema daneca.
5.12.9 | CpenHsisi TMHUSA TPEYroJbHUKA U €€ CBOWCTBO. 3amMeyaTelbHbIe TOUKH TPEyroiib- Omnpoc, Tect
- HHUKA. Koutpoabnasi padora
5.12.12. | OkpyKXHOCTb, ONIMCaHHAS OKOJIO TPEYTOJbHHKA. Nel
5.12.13 | OKpy>XHOCTb, BIIUCAHHAS B TPEYTOJIHHHUK.
- Teopema cuHyCOB.
5.12.15 | Teopema KOCHHYCOB.
5.12.16 | Pemienue TpeyrojabHUKOB.
[Inowmwane TpeyroapHUKA.
3.3. YpaBHenns. CucreMbl YpaBHeHMIl
3.3.1
- VYpaBHeHusa. Kopens ypaBHeHUs. PaBHOCUIIbHBIE ypaBHEHMUSL.
3.3.2 | JluneitHoe ypaBHEeHUE.
3.3.3
- KBaspatHoe ypaBHEHHE. Omnpoc, TecT
3.3.4 | ®opmynbl KOpHEW KBajpaTHOTO ypaBHeHUs. Teopema Buera.
3.3.5 | PannonanbHbIe ypaBHEHHUS.
- Mertonp! peneHust APOOHO-PAIIMOHAIBHBIX YPaBHEHHH.
3.3.6
3.3.7 | VppanuoHanbHble ypaBHEHNSI.
3.3.8 | YpaBHeHus, coaepkaiiye IepeMeHHYI0 TI0J] 3HAKOM MOJTYJISL.
3.3.9 | Cucrembl ABYX JIMHEHHBIX YPAaBHEHUH C ABYMSI IEPEMEHHBIMH. Omnpoc, Tect
3.3.10 | Cucrembl HENMHEHHBIX YPaBHEHUH.

5.13. I'eomeTpuyeckue (pUrypsl U UX cBoiicTBa. OKpPyKHOCTH




5.13.1

5.13.3

OxpyX’HOCTb M KpyT. X0opaa, TuaMeTp, paauyc.
Hyra okpy»HOCTH. [ITMHA TyTU U OKPYKHOCTH.

[Inowmane xpyra.
5.13.4 | B3auMHoOe pacnonoxeHne IpsMoi 1 OKPY>KHOCTH. Omnpoc, Tect
- KacarenbHas kK OKpyKHOCTH. KonTpoabnasa padora
5.13.6 | CaolicTBa nepeceKalonIuxcsi XOp/I, CEKYIIeH U KacaTelIbHON K OKPY>KHOCTH. Ne2
5.13.7 | LentpanbHble ¥ BOUCAHHBIE YTJIbI.
3.4. HepaBencTBa. CHcTeMbI HEPaBEHCTB
3.4.1 UucnoBsle HEpAaBEHCTBA, UX FeOMeTpHUYecKasi HHTEPIpeTallys.
- CBOIiCTBa YUCIOBBIX HEPABEHCTB.
3.4.4 JluHeliHble HEpaBEeHCTBA. Omnpoc, Tect
345 CucTteMBbl ¥ COBOKYTTHOCTH JTMHEWHBIX HEPABEHCTB.
3.4.6 KBanparHrie HepaBeHCTBA.
PanmoHansHble HepaBeHCTBA. METOI HHTEPBAJIOB.
3.4.7 HepaseHctBa, comepskaiine mepeMeHHYI0 0] 3HaKOM MOIYJIS.
3.4.8 WppanmoHaibsHble HEpaBeHCTBA. Omnpoc, Tect
34.9 CucteMbl JMHEHWHBIX, KBaApaTHBIX, PALIMOHAIBHBIX HEPaBEHCTB C OJIHOW mepe-
MEHHOM.
5.14. I'eomeTpuyeckue (pUrypbl M UX cBOicTBA. YeThIpeXyroJbHUKH
5.14.1 YeThIpexXyrolbHUKH: MapajlieIorpaMm, MPSIMOYTOJIbHUK, POMO, KBaIpar.
5.14.3 OCHOBHBIE TEOPEMBI O YETHIPEXYTOJIbHHUKAX. Omnpoc, Tect
[Nomanym 4eThIPeXyroJb-HAKOB.
5.14.4 Tpanerus. Cpennsist muaus Tpanernu. [momans Tpamenuu.
5.14.5 [IpaBuIIBHBIE MHOTOYTOJIBHHUKH. Omnpoc, Tect
5.14.6 BrmcaHnHbIe 1 OTIMCaHHBIE YETHIPEXYTOJILHUKH.

4.6. YUucnoBble Moc/e10BaTeIbHOCTH. Apr(MeTHYecKasi U reoMeTpHYecKasi
TPOrpeccHuH




46.1
4.6.2
4.6.3

UucnoBast mocneaoBaTeNbHOCTb.
Apudmerrmaeckast IpoTrpeccusl.
@DopmMyiiel N-TO WieHa U CyMMBI N MEPBhIX WIEHOB apu(METHIECKOH mporpec-
CHUM.
CBoiicTBa aprMeETHIECKON MPOTPECCHU.
I'eomeTprdeckast nporpeccust.
®opMysl N-TO WiIeHa U CyMMBI N MEPBBIX WIEHOB FEOMETPUUYECKON Tporpec-
CHH.
CBolicTBa reOMETPUYECKON IIPOrPECCUH.
TekcToBble 3aja4i HA IPOLEHTHBIA MPUPOCT U BBIYUCICHUE ‘‘CIOKHBIX MPOLCH-

2

TOB .

Ormpoc, TecT
Koutpoabnasi padora
Ne3

4.5. ®yHKIMHU M UX CBOHCTBA

451

453
45.4

455
4.5.6
457

[IpsmoyronpHast cuctemMa KOOpAuHAT. PaccTosHue MexIy OByMS TOUKaMH Ha
KOOPJMHATHOM MJIOCKOCTH. Y PAaBHEHUE OKPY>KHOCTH.
[onstre pynkimu. Odnacte onpenenenns Gpyakuuu. O61acTs 3HaYeHUHN (QyHK-
mu. CriocoObI 3a1aHus PYHKIINH.
I'paduk pynkumn. Hymu gyakuuun. [IpomexyTku, rae GyHKINS COXpaHSET CBOH
3HaK. YeTHOCTB M HeueTHOCTh GyHKIMH. [leproananocts ¢pyHkunu. Bo3zpacranue
1 yobiBanne GyHKIMH. MakCUMyM U MHHUMYM (DYHKITUH.
Jluneitnas dyakmms y = ax + b, ee cBoiictea u rpaduk. ['paduk ypaBHeHU ¢
JIBYMSI IIEPEMEHHBIMH.
I'eomeTpryeckas HHTEPIIPETaLXs PELICHUH CUCTEMBI IByX YPaBHEHHH C JBYMS
MEPEMEHHBIMH.
OO6paTHO MPOMOPIUOHATIEHAS 3aBUCIMOCTb.

K
@Oyukuust y =— (K # 0), ee cBoiicTBa U rpaduk.
X

Keanpatuunast pyHkmums y = ax2 + bx + ¢
(a # 0), ee cBoiicTBa u rpaduK.

Ompoc, Tect

45.8

459
45.10
4511

OyHKIHA y = \/; , €€ CBOMCTBA U TpaduK.

OyHKIHA y = |x , €€ CBOMCTBa U rpaduK.

CrenenHast QyHKIHS C ICHCTBUTENHLHBIM — TIOKA3aTENIEM.
[IpeoOpa3oBanus rpauKoB.

Ompoc, Tect

5.15. llpsimasi ¥ IJIOCKOCTH B NPOCTPAHCTBE




5.15.1 -

Bzaumuoe PACIOJIOKCHUEC TOYUCK, IPAMBIX U IJIOCKOCTEH B MMPOCTPAHCTBC. Hapaﬂ-

5.15.3 | jenbHBIC MpsIMBIEC B IPOCTPaHCTBE. [Ipu3HaK mapaiieabHOCTH IpsMbIX. IIpsimast,
5.15.4 - | mapaytenpHas TUIOCKOCTH. [Ipw3HAK MapauieTbHOCTH TPSIMOW M THIOCKOCTH.
-5.15.5 | CkpenuruBaromumecs: mpsiMbie.
5.15.6 | IlapamnenbHble MIOCKOCTH. [IpU3HAK MapaiiebHOCTH IOCKOCTEH. Omnpoc, Tect
5.15.7 - | Ilepmenaukynsipabie npsmMele. [Ipsmas, nepreHANKyIsIpHAs I0CKOCTH. [Ipu3Hak
5.15.8 | meprneHANKYISPHOCTH MPSIMOH U MIIOCKOCTH.
[NeprieHnuKysip M HAKIOHHAS K TUIOCKOCTH.
Teopema 0 Tpex nepneHANKYIApax.
JByrpanHsIil yrosa. JIMHEeNHHBIN yroa ABYrpaHHOIO yrJa.
ITepnenaukynsipHble WIOCKOCTH. [IpHU3HAK NEPIEHINUKYISIPHOCTH IUIOCKOCTEN.
3.7. TekcToBBIE 32/1a4H
3.7.1 | TekcroBsIe 337291 HA COBMECTHYIO padoTYy.
3.7.2 | TekcroBbIe 3aa41 HA CMECH U CILIABHI. Ormpoc, TecT
3.7.3 | TekcroBble 3aauu HA IBIKECHUE. KonTposbnasa padora
Ned
4.8. Iloka3arejabHasi M Jorapupmudeckas GyHKUMU
4.8.1 | [okasarensuas gynxmus y = aX (@a>0,a # 1), ee cBolicTBa 1 rpaduK.
4.8.2 - Omnpenenenune norapudpma. OcHOBHOE Jiorapupmuyueckoe ToxzaecTso. CBOHCTBa
4.8.3 | porapugmos. Ompoc, Tect
4.8.4 Jlorapudmuueckas Gpynknus y = loggx (@ >0, a# 1), ee coiictBa u rpadux.
ToxnecTBeHHBIE TPe0OPa30BaHMS MTOKA3aTENbHBIX U JIOTapU(YMUUECKUX BBIpaXKe-
HUH.
3.9. Iloka3aTenbHble U Jorapumuyeckue ypaBHeHUs] U HEPaBeHCTBA, CHC-
TeMbl YpaBHeHHii
3.9.1 | IlokazaTtenpHble YpaBHEHHSI.
3.9.2 | Meropl perieHus oKa3aTelbHbIX YPaBHEHHH.
3.9.3 | Jlorapupmuueckue ypaBHEHUS. Omnpoc, Tect

MeToibl penieHus JIorapupMUIECKHX YPaBHEHHH.
[NokazarenpHo-NOrapuGMUUECKUE YpPaBHEHUSI.




3.94
3.95
3.9.6
3.9.7

[NokasarenbHBIC HEPABCHCTBA.

Jlorapudmuaeckre HepaBeHCTBA.

CucTeMbl TOKa3aTeNbHBIX U JIOTApUPMHUUYESCKHX YPAaBHEHUH.

Pemenue moka3aTesbHBIX U JOrapu(MUICCKUX YPaBHCHUN, HEPABEHCTB, CUCTEM
YpaBHEHUH ¢ UCTIOJIb30BAaHUEM CBOMCTB BXOJAIIMX B HUX (PYHKIUN U UX rpadu-
KOB.

Ompoc, TecT
Koutpoabnasi padora
Ne§

5.16. Muororpanauku. [lpusma u nupamuga

5.16.1

IIpusma. Buael npusm, napaienenunesn. bokoBas v N0JIHAs OBEPXHOCTH NPU3-
MBI.
OOBeM MPU3MBEL.

Ompoc, Tect

5.16.2

[Tupamupa. Yceuennas nupamuaa. bokoBas v MojiHAsS MOBEPXHOCTH MUPAMHUIBL.
O06beM npaMusIbL.

Ompoc, Tect

4.10.Tpuronomerpuyeckue PyHKIUH

4.10.1 -
4.10.2
4.10.3 -
4.10.10

Onpenenenne TpuroHoMeTprudeckux ¢ynkmwii. CBoiicTBa U TpaduKu TPUTOHO-
MeTpuYecKux (GpyHKIHUi y = Sin X, y = C0S X, y = tg X, y =ctg X.

OO6patHbIe TPUTOHOMETPUYECKHE (PYHKIIHH.

OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO.

CooTHOLIEHUST MEXAY CHHYCOM, KOCHHYCOM, TAHI€HCOM M KOTAaHI'€HCOM OIHOHN
IIEPEMEHHOM.

DopMyJIBl IPUBEICHHUSI.

@DopMyIIsl CIIOKEHUS TSl CHHYCa, KOCHHYCa M TaHT€HCa.
Tpuronomerpuueckue GyHKIUN JBOWHOTO U ITOJIOBUHHOTO YTJIOB.
[IpeobpazoBaHue CyMMBI TPUTOHOMETPUYECKUX (DYHKIIUH B ITPOU3BEICHIE.
[IpeoOpa3zoBaHue NpOU3BEACHNSI TPUTOHOMETPUYECKUX (DYHKIIUN B CyMMY.
YHuBepcanabHast OCTaHOBKA.

Ompoc, TecT

4.10.11

ToxxnecTBeHHBIE TPEOOPA3OBAHIS TPUTOHOMETPUIECKIX BBIPAXKEHUH.

Ompoc, TecT
KonTpoasnasa padora
Ne6

3.11. TpuronoMeTpu4ecKkne ypaBHEHHs

3.11.1

IIpocreiiire TPUrOHOMETPUYECKUE YPABHEHHSI.

Ompoc, TecTt

3.11.2
3.11.3

Mertoap! peleHuss TPUrOHOMETPUYECKUX YPABHEHU.
Hcnonb3oBaHue CBOWCTB TPUTOHOMETPHUUECKUX (PYHKIUHA U X TPpauKOB MIPH
pEIICHNN TPUTOHOMETPUUYECKUX YPABHEHUI.

Ompoc, Tect




5.17. ®urypsl Bpamenns. lHuauaap u koHyc

5.17.1 | Humuaap. bokoBas 1 ToJTHAS TOBEPXHOCTH MIIHHAPA. O0BhEM IIIIHHIPA. 2 Ompoc, TecT
5.17.2 | Konyc. YceueHHBI KOHYC. 2 Omnpoc, Tect
BokoBas u mosHast MOBEpXHOCTH KOHYcA.
O6beM KoHycCa. Koutpoabnasi padora
Ne7
5.18. Cepa u map. KomOuHAIIMM MHOTOTPAHHUKOB M TeJl BpalieHust
5.18.1 - | Coepa. ITnomanp chepsl.
5.18.4 | Ilap. O6bem mrapa. Omnpoc, Tect
5.18.5 | Ceuenus ceps! u mapa IOCKOCTHIO. 4
5.18.6 | KacarenbHas miockocThb k cepe.
3amaun Ha KOMOUHAIIUH MTPU3M U TUPAMUJI.
3amaun Ha KOMOWHAIUH c(hepbl 1 MHOTOTPAaHHHUKOB.
HToro 60




VIIl. YYEBHO-METOJUYECKAS KAPTA YYEBHOU JIMCLIUTIVHEI

KommuectBo AYyJUTOPHBIX YaCOB
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1.1-1.2 OcHOBHBIE YHCJI0BbIE€ MHOKeCTBA. UNCJI0BbIE BBIPAKEHHS.

Hatypanbubie uncna. Yucno Hyns. CioxeHHe, BbIUMTaHHE, YMHOXKEHHE U 3
JieJIeHne HaTypanbHbIX yhcen. CpaBHEHHe HaTypalbHbIX uncen. KBaapar u
Ky0 HaTypanbHoOro uucia. IIpocteie 1 cocraBHble uncna. [lenurens, KpaTHoe.

YerHbIC ¥ HEUCTHBIC YUCIA.

[TpuszHaku nenumocTw Ha 2, 3, 5, 9, 10.

JleneHue ¢ ocTaTKoM.

Pasnoxenue HATypaJbHOTO 4YHCJIa HAa MPOCTbIC MHOKHTCIIN. O6H.IPII>1 ac-

JINTENh, 001IIee KpaTHOE.

Lensie uncna. JledcTBUS HAJ 1EIBIMHU YUCIAMH.

OObixkHOBeHHBIE 1poOu. [IpaBuibHbIe N HenpaBWIbHbBIE ApoOoH. OCHOBHOE
cBolicTBO Apobu. CokpamieHre 0ObIKHOBEHHOM ApoOu. CpaBHEHHE OOBIKHO-
BEHHBIX Jpobeii. CrokeHne, BHIYUTAHUE, YMHOKCHHE W JIEJICHHE OOBIKHO-

BEHHBIX JIPOOEii.

Hecsituunble npobu. CpaBHEHUE NeCATUYHBIX apoOeit. Croxenue. Bvi-
YUTAHHE, YMHOXKCHHE U JICIICHHUE NECATHUHBIX apoOeit. [IpubnmkeHHoe 3Ha-

geHue ynciia. OKpyriIeHHe YUCE.

Panmonanshsle yncna. JledcTBUSA Hall palllOHATBHBIMHU YHCIAMH.

Hppauuonaneuele uyncna. JledctButensHble yncia. KoopauHarHas nps-
Masi. M300pakeHne yricen Ha KOOPUHATHON NpsMOd. MotyIb IeHCTBUTEIb-
HOTO 4YucIa. ['eoMeTpruecKuil CMBICI MOJTYJIS.

[Ipouentsl. Ilponopumu. OcHOBHBEIE cBoOiicTBa mnpomnopuuu. [Ipsmas u

obpaTHas IPOIIOPIIMOHATHFHOCTD.

CreneHb ¢ HATYpAJIbHBIM U HeNbIM noka3areneM. CBONCTBA CTENEHEH C

Kontponbhas pabora
Nel,2




HaTypaJIbHbIM U IEJIBIM [TOKa3aTEeNIAMU.
Kopens #n-oii crenenn (N € N), ero croiictsa ams cioyuaes 4éTHOro u He-
4€THOTO 3HauYeHMi yucna n. Apudmernueckuii koperb. CBoiicTBa apudpme-
TUYECKUX KOPHEU.

CreneHs ¢ AeCTBUTENBHBIM ITOKA3aTEIEM.

2.3 PaunonanbHble ypaBHeHUsI W cucTemMbl. UppannoHnaiabHble ypaBHe-
HUS U ypaBHeHus ¢ MmoayJieM. CucremMsbl.

UucnoBsle BhIpaxeHUs. AnreOpandeckne BbIpakeHUs. TOXIECTBEHHO paB-
HbIE BBIpaXKeHUs1. POPMYIIbI COKPAIIEHHOT'O YMHOXKEHHUSL.

OpHowseH M MHOroWwiIeH. J[eMcTBHS Haa MHOrowieHamu. PaznolkeHne
MHOTOWJICHa HAa MHOXXUTEIH. TOXIeCTBEHHBIE MPeoOpa30oBaHUsI MHOTOUJIC-
HOB.

Anrebpandeckast 1poob. OCHOBHOE CBOICTBO npoOu. [leiicTBus Ham ai-
reOpandeckumu aApoosiMu. ToxkIecTBeHHbIE IPE0OPa30BaHMUS PALIMOHATBHBIX
BBIPAKCHUM.

KBagpatsblii TpéxwieH. PasioxeHue KBagpaTHOTO TpEXWIEHA Ha JId-
HEHbIE MHOXKHTEIH.

VYpasuenus. Kopens ypaBHeHus. PaBHOCHIIbHBIE YPaBHEHHS.
JIuneiinoe ypaBHEHHUE.
KBanpaTtHoe ypaBHeHne. @OpMyIibl KOpPHEH KBaJpaTHOTO ypaBHEHUSI.
Teopema Buera (npsimast u oOpaTHast).
PanmonansHble ypaBHEHHUS.
CucteMbl TMHEHHBIX, KBaJPATHBIX, PAllHOHAJILHBIX YPaBHEHUI C OJHOMW Iie-
PEMEHHOM.

WppatmonanbHble ypaBHEHHS.
YpaBHEHHE C MOAYJIEM.
CucteMbl TUHEHHBIX, KBaJAPaTHBIX, PAllMOHAJBHBIX YPaBHEHUH ¢ OBYMS Iie-
peMeHHBIMU.  ['eoMeTpuyecKkast MHTEpIIpeTalus CUCTEMbI JIBYX YpaBHEHUH
C IByMs TIEpEMEHHBIMH.

KonTponbsnas padora
Ne3 4

34 Aaredpanyeckue HepaBeHCTBA U CHCTEeMBbI Hepa-
BeHCTB.MppanuoHaibHble HEPaBeHCTBA, HepaBeHeTBa ¢ MoayJaeM. Cuc-
TeMbl HPPALIMOHAIbHBIX HEPABEHCTB U HEPABEHCTB € MOAYJIEM.




UucnoBsle HEpaBEHCTBA, UX reoMeTpuyeckas HHTepnperanus. CBolicTBa Uu-
CJIOBBIX HEPABEHCTB.

JIuHeitHble HEpaBEHCTRA.

PaBHOCHIIBHBIE HEPABEHCTBA.

KBanpatHoe HepaBeHCTBO.

[Ipocreiiiine HepaBEHCTBA U yPaBHEHMSI C OJJHOM MEPEMEHHOM MO 3Ha-
KOM MOJYJISI.

[Ipocreiimue panyoHaIbHbIE HEPABEHCTBA.

CucreMbl JUHEHHBIX, KBaIPAaTHBIX, PALIMOHATIBHBIX HEPABEHCTB C OJHOMU

MIEPEMEHHOI.

Cucrtembl TUHEWHBIX, KBaJPAaTHBIX, PAllHOHATHHBIX HEPABEHCTB C JIBYMS
MIEPEMEHHBIMH.

I'eomerpuyeckass MHTEpIIpETalMs CHCTEMBI JIByX HEPABEHCTB C IBYMS
NEpEMCHHBIMU.

IIpocreiimue nppanroHalbHbIE HepaBeHCTBA. HepaBeHcTBa ¢ MoayseM.

KonTtponbshas pabora
Ne 5,6

4.5 - 4.8 Tpuronomerpuuyeckue pynkuun. Tpuronomerpnyeckue BbIpa-
:keHusi. Tpuronomerpuyeckue ypapHeHnusi. Tpuronomerpuyeckue cuc-
TeMbl. Jlorapudgmuuyeckue U nNokasarejbHble Bbipaxenus. Jorapudmmu-
YyecKHe M MoKa3aTeJbHble yPAaBHEHN s, HEPABEHCTBA U CHCTEMBI.

OyHKIHSA y:sinx, e¢ cpoiictBa n rpapuk. Pynkius Y =COSX, eé
coiicTBa u rpadux. Oynxuus Y =1Qg X, eé cpoiicra u rpapuk. OyHKuMsA
y =Clg X, eé cBoiictBa u rpaduk. COOTHOLIEHHS! MEXKIY CHHYCOM, KOCH-
HYCOM, TAaHT€HCOM M KOTaHI€HCOM OJHON mnepeMeHHOU. DopMyiibl ClloXKe-
uus. Gopmynsr npusenenns. Gopmynst g1 COS 2¢r, SIN 2, tg 2.

a . o a
Dopmynst s COS E, Sin E, tg E IIpencraBnenue nNpou3BeIeHUEM
sepakennit COS @@ + COS f3, Sin @ £ sin B, tg ¢ + tg S
[IpencraBnenue CyMMOH BBIPXXCHUI

COS «-COS A3, Sine -Sin B, Sina -COS . Toxmectenubie mpeod-
Pa30BaHus TPUTOHOMECTPHUICCKUX BLIpa)KeHHfI.

Kontponbhas pabora
Ne 7.8




Onpenenenue norapudma. [ecsaruunsie norapupmel. Yncino €. Harypans-
HbIe Jorapumbl. OCHOBHOE JIOTapU(MUUECKOE TOXKIECTBO.

Jlorapudm npowusBeneHus, cTeneHH, dacTHOro. llepexon k jnorapudpmy c
IPYTUM OCHOBaHHEM. TOXAECTBEHHBIE INPEOOPa30BaHMs BBIPAKEHUH, CO-
nepxxamux yorapudmsl. IlokazarenpHble ypaBHEHUs. MeTOIBI PELIEHUS 1I0-
Ka3aTeNbHBIX ypaBHeHUH. Jlorapupmuyeckue ypaBHeHHs. MeTOABI pelIeHus
norapugmudeckux ypaBHeHuil. IlokaszaTenbHo-norapuMUUECKUe ypaBHE-
Hus. [lokazarensHple HepaBeHcTBa. Jlorapudmuyeckne HepaBeHCTBA. Cric-
TEMBbl IMOKa3aTeNbHBIX U JIOTapU(PMHUUECKUX ypaBHeHHUH. Pemenne mokasa-
TENBHBIX U JOTapu(pMUIECKUX YpaBHEHNUH, HEPABEHCTB, CUCTEM YPaBHEHHI C
HCIOJNb30BaHUEM CBOMCTB BXOASAIIMX B HUX (DYHKUUH U UX Ipa)uKoOB.

5.9 - 5,11 ®dynknuu. lIporpeccun.TekcToOBBIE 3a7a9H.




Jluneiinas u cronbuartass aumarpammbl. KoopaunaTeeli syd. Koopmunara
toukn. KoopmuHatHas mpsiMas ¥ KOOpAWHATHAS IUIOCKOCTh. OmpenerneHne
KOOpJIMHAT TOYKHW Ha KOOPJIUHATHOW MPSIMOM M Ha KOOPAMHATHOM IJIOCKO-
ctu. [loctpoenne Touku no e€ koopaunatam. [lonsrue ¢ynkuun. O6macTh
onpenencHus Gynkiuu. O6nacte 3HaueHWH (QyHknuu. CrnocoObl 3amaHus
¢yaxmun. 'padux yaxkumu. Hymn ¢yaknuu. [Ipomexytku, tae GyHKINS
coxpansieT cBoi 3HaK. UETHOCTH M HEUETHOCTH QyHKUMH. [leproandHOCTD
¢ynkunu. Bospacranme u yObiBanue (yHKOIHM. MakcHMyM W MUHHMYM
(hyHKIHH.

[IpssiMoyrospHas cucreMa KOopAuHaT. PaccTosHue MexXAy ABYMsSI TOUKaMHU
KOOPJMHATHOHN IUIOCKOCTH. YPAaBHEHUS NPSAMONH U OKpYKHOCTU. DyHKIHUA

k
y=aX+ b, e croiictBa u rpadux. OynKuHs y=— (k * O) , €€ CBOM-
X

crBa ¥ rpapuk. Oynkuus Y = ax’ +bx+c (a * 0) , €€ CBOICTBa U rpa-
¢uk. ODynkuus Y = \/; , ©€ caoiictrBa u Tpaduk. DyHKIHA
y= X* (0( S R) , eé cBoiicTBa u rpadux. OyHKIUSA
Y= a (a >0, a# 1) , e& csouctBa u  rpapuk. DyHKUUA
y= Ioga X (a >0,a# 1) , €€ cBoiicTBa u rpaduk.

Onpenesnenue 1 CBOWCTBA apu(METHIECKOM TPOrpecCHy, TEOMETPUIECKOM
MIPOrPECCHH.
IIpumMeHeHue ypaBHEHUH K PELICHUIO 3aa4.

KoHnTtponsHas padota
Ne 9,10

6.12 - 6.14 nanumerpusi. TpeyronbHNK.MHOTOyroJIbHUKHA HA TJIOCKO-
cTH. OKpPYKHOCTD, KPYT.

Touka; mpsiMast; MIOCKOCTb.
JIyu; oTpesok; yrom.
Buccekrpuca yrna.
LenTpanbHO-CHMMETPUYHBIE U OCECUMMETPUYHBIE (DUTYDEI.
BepTukanbHble yribl, CMEKHBIE YIJIBL.
MmuoroyronbHUK. CTOPOHBI, YTIIBI, AHATOHAIH MHOTOYTOJIbHHKA.
TpeyronbpHuK, ero MeauaHa, OucceKkTpuca, BbicoTa. [IpSMOYTONBHBIN,
OCTPOYTOJIBHBINM, TYNOYTOJbHBIA TPeYrodbHUKH. COOTHOIIEHHS MEXKAY CTO-

Kontponbsnas pabora
Ne 11,12




POHAaMH U yIrJlaMH POU3BOIBHOIO U MPSMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBenctBo TpeyronsHuKoB. [Ipu3Haku paBeHCTBA TPEYTOIBHUKOB.
CBoiicTBa paBHOOEAPEHHOTO TPEYTOJILHUKA.

[NapannensHsle npsmele. [Ipu3Haku nmapaniaensHOCTH NpsMBIX. CBOMCTBa
MapajyIeIbHBIX MPSMBIX.

[lepnennuxymnsipusie npsiMble. [lepneHIUKyYIsp 1 HAKITOHHAS.

CBoiicTBa cepeJMHHOIO MepneHAnKyIsipa. CBOWCTBa OMCCEKTPUCH yTJa.
[Mono6ue TpeyronsuukoB. Koadduuuent nonodus. [IpusHaku nogodus tpe-
yronbHHUKOB. [log00HBIE MHOTOYTOTBPHUKN W WX cBoiicTBa. Teopema [luda-
ropa.

Teopema o cpeHel JIMHAN TPEYrOJIbHUKA.

CyMMa yrioB TpeyroyibHuKa. BHemHui yroa tpeyrojisHuka. HepaBeHcT-
BO TpeyrojpHuka. CyMMa yrjioB TpPEyrojbHHKA. BHEMHUI yroia Tpeyromib-
Huka. HepaBeHCTBO TpeyronbHuKa. Teopema cuHycoB. Teopema KOCUHYCOB.
Pemienne TpeyroiabHUKOB.

[IpaBunbHBIE MHOTOYTONBHUKH. UeTBIPEXYTONIBHUKH: Mapajuiesiorpamm,

MPSIMOYTOJILHUK, POMO, KBa/IpaT, TPareusl.

Teopema Daneca.

Teopema o cpenHeil IMHUM TpaNelyu.
CyMMa BHYTPEHHHX YTJIOB BBITYKJIOIO MHOTOYTOJIBHHKA.

OxpyxHocTh U kpyr. LlenTtp, xopaa, nuamerp, paguyc. [lyra okpyxHO-
CTH.

B3anmHoe pacnosnoxeHue npsiMoil U OkpykHocTu. KacarenpHast K Ok-
PYKHOCTH.

HeHTpaJ'H)HBIe 1 BIIMCAHHBIC YTJIbI.

3ameuaTeNnbHbIe TOYKH TPEYroidbHUKA. OKpYyKHOCTb, ONMUCAHHAS OKOJIO
TpeyroiabHuka. OKpy>KHOCTb, BIMCAHHAS B TPEYTOJbHUK.

BnmcanHbie B onmMcaHHBIE T-ICTI)IpéX}’I‘OJ’[I)HI/IKI/I.

7.15 - 7.18 CrepeomeTpusi: oCHOBHble MOHATHA.QO0beM, MIOWAAbL IO-
BEPXHOCTH.

[TapamiensHple npsiMble B IpocTpaHcTBe. [Ipu3Hak napajiesbHOCTH Ips-
MBIX.

[Ipsimas, mapannensHas mwiockocTy. [Ipru3Hak mapamieabHOCTH OPSIMOU U
IJIOCKOCTH.

CkpemmBaromuecs npsAmbie. [[pr3HaK CKpemMBaOMUXCS MPSIMBIX.

[TapannensHblie iockocTH. [Tpu3HaK napamiebHOCTH MIOCKOCTEM.

KonTponphas pabora




CBolicTBa MapajiebHBIX MPSAMBIX U IIJIOCKOCTEH B IMPOCTPAHCTBE.

IlepnieHIUKyIApHBIE IPSIMBIE.

IIpsmast, nepnesuKyIsIpHas INIOCKOCTH. IIpu3HaK nepneHIuKyIapHOCTH
HPSAIMOM U INIOCKOCTH.

[lepnenaukynsp U HaKJIOHHAsA K IUIOCKOCTU. Teopema o TpEX MepHneHIn-
KyJsipax.

JIByrpaHHbIil yroi. JIMHENHHBIN yroa AByrpaHHOIO yria.

IlepnenauxyispHele wiockocTd. IIpu3HaK NEpHEeHAUKYISIPHOCTH ILIOC-
KOCTEH.

CBolicTBa NEPHNEHIUKYISIPHBIX MPSIMBIX U IUIOCKOCTEH.

MHOTOTpaHHUKH B UX U300paKeHUSI.
[Ipusma, npsimas 1 npaBUiIbHAA NpU3MEL [InpaMuna, mpaBUIIbHAS TUPaMULA.
CBoiicTBa MpaBWIBHOM MPU3MbI U MPABWIBHONW MUpaMUIbl. Y CceUEHHAs! MU-
pamuza. [IpaBuiabHbIE MHOTOTPAHHUKH.

HMunusap.

Konyc. YceueHHblIi1 KOHYC.

Cdepa. Ilap. Ceuenus chepsl u mapa miockocteio. KacarenbHas mioc-
KOCTh K cepe.

KomOunHauym MHOTOrpaHHUKOB U TEJl BPAILEHUSL.

Ne 13,14




XI1l. YYEBHO-METOJIUYECKA S KAPTA YUEBHOH JJUCIIUTIIMHBI
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1.1.Yucna u BoIYMCIEHHS
111 Harypanbabie uucna. [IpocTsie u coctaBHbie uncna. Jlenurens, kpatHoe. [Ipu3Ha-
1.1.2 KU JeIUMOCTH Ha 2, 3, 4, 5, 9, 10. HanOoapmuii oOmmii nenurens. Haumensliee
1.1.3- o011iee KpaTHOE.
1.15 Llenbie uncna. JlelcTBUS HaI LETBIMUA YUCIAMH.
116 OObikHOBeHHas Apo0b. Jecstuanas aApoos. OKpyrieHue yuced.
11.7- PanmonanbsHele uncna. MppalroHanbHble YUCIA.
1.18 Koopnunarnas npsimas. 300pakeHue ynucen Ha KOOpIUHATHOW NpsiMoii. Moayib
1.1.9- JNEHCTBUTENHHOTO Yncia. | @OMEeTpHUIeCKril CMBICIT MOJTYJIS. 3 Ompoc, Tect
1111 [IpouenTst. [Iponopunsa. OcHOBHOE CBOMCTBO MPOTOPIIHH.
1.1.12 Crenenp ¢ HaTypaJbHBIM U LIEJbIM MMOKa3aTesneM. CBOMCTBa cTeneHeil ¢ HaTy-

PajJIbHBIM U LIEIBIM ITOKA3aTEIAMH.
Kopens n-oti crenienu (N € N, n # 1), ero cBoiicTBa JyIst CIIy4aeB YETHOTO U HE-
YEeTHOTO 3HAYCHUH umcia n. Apudmerndeckuii kopeHb. CBoiicTBa apupmernde-
CKHMX KOpHEM.

CBolicTBa cTENEHEN ¢ pallMOHAIBHBIMU U JEHCTBUTEIBHBIMU TOKA3aTEISAMHU.
TexkcToBBIE 33a1a91 HA YHCIIOBBIE 3aBUCUMOCTH.

2.2. Bolpa:keHusi 4 X NpeoO0pa3oBaHus
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2.2.3

OnHouineH 1 MHOTOWIEH. Pa3noxenue MHOTOUJIeHa HA MHOXKUTEIIH.
ToxxnecTBeHHBIE TPEO0OPA3OBAHISI MHOTOUJICHOB.

®opMyITbI COKPAIIEHHOTO YMHOKCHHSI.
2.2.4- Adnrebpanyeckas apoO6s. OCHOBHOE CBOMCTBO Jpo0H.
2.2.6 JeiicTBusl HaJ areOpandecKuMH JpOOsSMH. Onpoc, Tect
2.2.7 TokaecTBeHHbIE ITPEOOpa30BaHMs PAl[HOHATIBHBIX BhIPAXKCHHH. ’
2.2.8 KBagpatueiii Tpexunen. PasnoxkeHne KBagpaTHOTO TpexwieHa Ha JMHEHHBbIE
- MHOXHTEIH.
2.2.10 [IpeoOpazoBanus apupMeTHIECKOTO KOPHSL.
YHUYTOXKEHUE NPPAIIMOHAIFHOCTH B 3HAMEHATEIe.
[TpeoOpa3oBaHust MPPALIMOHAIBHBIX BEIPAKEHHH.
5.12. T'eomeTpuyeckue (pUrypsl u ux cBoiicrea. TpeyroJibHUK
5.12.7- | OcHoBHBIE TIOHATHA TeoMeTpun. Buasl yrios. [lapamiensHOCT U TEPIICHANKY-
5.12.8 | AspHOCTH MPSIMBIX.
5.12.9 | TpeyronbHUK, €ro MeauaHa, OUCCEKTpHCa, BBICOTA. [IpAMOYrONBHBIN, OCTpO-
- YTOJBHBIN, TYIMOYTOJIbHBIA TPeyrodbHUKU. COOTHOIICHUS MEXIY CTOPOHAMH U
5.12.12. | yrmaMu npou3BOJILHOTO M MPSIMOYTOJILHOTO TPEYTOJIbHHKA.
5.12.13- | Teopema [Tudaropa.
5.12.15 | PaBeHcTBO TpeyronbHHUKOB. [ [pu3Haku paBeHCTBA TPEYTOJIBHUKOB.
5.12.16 | PaBHOOenpeHHBIN TpeyronbHUK. CBOWMCTBA M NPU3HAKU PAaBHOOEIPEHHOIO Tpe- KonTposbnas padora

YTOJbHUKA. PABHOCTOPOHHUI TPEYTONIbHUK.

[Momobue TtpeyrompuukoB. Koaddumment momobus. llpusHakm momoOust. Tpe-
yrojasHUKOB. Teopema @aneca.

CpenHsist TMHUSI TPEYTOJILHUKA M €€ CBOMCTBO. 3aMedaTeNbHbIe TOUYKH TPEYTOJlb-
HuKa. OKpy>KHOCTh, ONIMCAHHASI OKOJIO TpeyroibHuKa. OKPYKHOCTb, BIUCAHHAS B
TPEYTOJIbHUK.

Teopema cunycoB. Teopema kocuHycoB. Perienue TpeyrojabHUKOB.

IInomane TpeyrojapHUKA.

Nel

3.3. YpaBHenus. CucreMbl ypaBHeHMil




3.3.1-

VYpasuenus. Kopens ypaBHeHus. PaBHOCHIIbHBIE YPaBHEHUS.

3.3.2 | Jluneiinoe ypaBHeHue. KBajpatHoe ypaBHeHHeE.
3.3.3- | ®opmyinbl KOpHEH KBagpaTHOTO ypaBHeHHs. Teopema Buera.
3.3.4 | PaunonanbHble ypaBHeHHs. MeTonbl pelieHus ApOOHO-PallMOHAIBHBIX ypaBHE-
3.3.5- | Hwmil. Omnpoc, Tect
3.3.6 | HppanuoHanbHble ypaBHEHUSI.
3.3.7 | YpaBHeHus, coaepKaiire IepeMeHHYI0 0] 3HAKOM MOJTYJIS.
3.3.8 | Cucrembl IByX JIMHEHHBIX YPAaBHEHUH C ABYMSI IEPEMEHHBIMH.
3.3.9 | CucrteMbl HEMMHEWHBIX YPaBHEHH.
3.3.10
5.13. 'eomerpuueckue purypbl u ux cpoiicrea. OKpy:KHOCTH
5.13.1 - | OkpyXHOCTb U Kpyr. XopAa, AMaMeTp, Paauyc.
5.13.3 | HAyra okpyxHocTu. [|TMHA TyTH ¥ OKPY>KHOCTH.
5.13.4- | [Inomane kpyra.
5.13.6 | B3aumMHoOe pacrnonoxeHne IpsMON 1 OKPY>KHOCTH. Ompoc, Tect
5.13.7 | KacarenbHas K OKPYKHOCTH.
CBoliCcTBa NEPECEKAOIIMXCS XOPA, CEKYLIEH U KacaTeIbHON K OKPYKHOCTH.
LleHTpasibHBIEC ¥ BIMICAHHBIE YTJIbI.
3.4. HepaBencTBa. CHcTeMbl HEPaBEHCTB
3.4.1- | YncnoBsle HEPAaBEHCTBA, UX T€OMETPHYECKasi HHTEPIIPETAIIHSL.
3.4.4 CBoOICTBa YUCIIOBBIX HEPAaBEHCTB.
345 Jluneitnpie HEpaBEHCTRA.
3.4.6 CucTtemMbl ¥ COBOKYTTHOCTH JIMHEWHBIX HEPABEHCTB.
3.4.7 KBanparHrie HepaBeHCTBA. KonTposbnas padora
3.4.8 Pammonansabie HepaBeHCTBA. METOT MHTEPBAJIOB. No2
3.4.9 HepaseHcTBa, comepkaiine mepeMeHHYIO 0] 3HAKOM MOIYJIS.

UppaunoHnansHbie HEPaBEHCTBA.
Cuctembl JIMHEUHBIX, KBaJIPATHBIX, PALMOHAIBHBIX HEPABEHCTB C OJHOM Iepe-
MEHHOM.

5.14. I'eomeTpuyeckue (pUrypbl u UX cBoiicTBa. YeThIpeXyroJabHUKH




5.14.1 YeThIpexXyrolbHUKHU: MapajiieIorpaMm, MPsIMOYTOJIbHUK, POMO, KBaapar.
5.14.3 OCHOBHBIE TEOPEMBI O YETHIPEXYTOJIHHIKAX.
5.14.4 [omaay 9eThIpeXyroIbHIKOB. Omnpoc, Tect
5.145 Tpanerus. Cpennsist nunaud Tpanenuu. [Inomans Tpamnenuu.
5.14.6 [IpaBusbHBIE MHOTOYT OJBHUKH.
BrincanHele u onucaHHbIC YETHIPEXYTONbHUKH.
4.6. YucaoBble MOCaeA0BATEIbHOCTH. AprdMeTHYECKAasa U reoMeTpuUecKasi
nporpeccuu. 3.7. TekcroBble 3aa1a4n
4.6.1 UucnoBast mocine0BaTeNbHOCTb.
4.6.2 Apudmernyeckas mporpeccus.
4.6.3 @opmyIsl N-TO YIeHa U CYMMBI N TIEPBBIX WICHOB apr(hMETHIECKOH TPOrPecCH.
3.7.1 | CgoiicTBa apuMeTHYECKON MPOrpECCUU.
3.7.2 | 'eomeTpuueckas mporpeccusi.
3.7.3 @opmyIsl N-TO YIeHa U CYMMBI N TIEPBBIX WICHOB T€OMETPUIECKOHN MPOTPECCHH. Omnpoc, TecT

CBoiicTBa reOMETPUUECKON IIPOTPECCHUHU.

TekcToBble 337]auM Ha MPOLEHTHBIA MPUPOCT U BBIYUCIEHUE “‘CIIOKHBIX MPOIICH-
TOB”.

TexcToBble 3a1a4u Ha COBMECTHYIO padoTy.

TexcToBbIe 3aJa4u Ha CMECHU U CIIJIaBBbI.

TexcToBbie 3aJa4 Ha JIBHMOKCHUC.

4.5. ®yHKIHMHU U UX CBOMCTBA




45.1— | IlpsamoyronbHas cucTeMa KOOpAHHAT. PaccTosHIe MeXIy IBYMs TOUKAMH Ha KO-
45.3 OpPAMHATHOM TIIOCKOCTH. Y paBHEHHE OKPYKHOCTH.
454 [onstne dyrxmuu. O6macts onpenenerns Gpyakiuu. O6macTs 3Ha4eHAN (yHK-
455 . CriocoObl 3a1aHus PYHKINY.
45.6 I'padux ¢pynkumu. Hymun ¢ynxoun. [IpomexxyTku, rae QyHKIMsS cOXpaHseT CBOU
4.5.7 3HaK. YeTHOCTh M HedeTHOCTh ¢yHKumu. llepmogmanocts ¢ynkmum. Bospacra-
45.8 - | uue u yOpiBanue QyHKIUM. MakCUMyM U MUHUMYM (QYHKIHH.
459 Jlunetinas QyHkuus y = ax + b, ee cBoiicTBa U rpaduk. I'paduk ypaBHEHUS ¢
45.10 | aByMs mepeMeHHBIMHU.
45.11 | I'eomeTrpudeckas WHTEpPIPETAIUS PEIICHUH CHCTEMBI JIBYX ypaBHEHHH C AByMS KonTpoabnas paGora
MepEeMEHHBIMH. Ne3
OO6paTHO MPONOPLUUOHABEHAS 3aBUCMOCTb.
K o
Oyukuust y =— (K # 0), ee cBoiicTBa U rpaduK.
x
Ksanparnunas Qysknus y = ax2 + bx + ¢, (@ # 0), ee coiicTBa U rpaduK.
OyHKkIus y = \/; , €€ CBOICTBA U TpaduK.
OyHKIUA y = |x , €€ CBOWCTBa U rpaduK.
CrenenHast QyHKIHS C IEHCTBUTEIHHBIM [TOKA3aTEIeM.
[TpeobpazoBanus rpadguKoB.
4.8. Iloka3zarenbHasi M Jorapupmudeckas PyHKuuu
4.8.1 | [okasarensuas ¢gynxmus y = aX (@a>0,a # 1), ee cBoiicTa u rpadux.
4.8.2 - Omnpenenenune norapudpma. OcHOBHOE Jiorapupmuyeckoe ToxzaecTBo. CBOHCTBa
4.8.3 siorapuMoB.
484 Ompoc, Tect

Jlorapudmuueckas Gpynknus y = loggx (@ >0, a# 1), ee cBoiicTBa U rpaduk.

ToxnecTBeHHbIE TPe0Opa3oBaHMs MOKA3aTEIbHBIX U JIOTAPU(PMHUUSCKUX BhIpaXKe-
HUM.

3.9. Illoka3aTe/bHBIC M JOrapu(pMUUecKne YPaBHeHUS] U HepaBeHCTBA, CHC-
TeMbl YPABHEHUIA




3.9.1

Iloka3aTenpHbBIC YpaBHCHUHL.

3.9.2 | MeTo/ipl pelieHusI MOKa3aTeNbHbIX YPABHCHHH.
3.9.3 | Jlorapudpmuueckre ypaBHEHUSI.
3.9.4 | Meroap! pemeHus JorapuMUIECKUX YPaBHEHHH.
3.9.5 | IlokazatenpHO-OrapupMUYECcKre ypaBHEHUS.
3.9.6 | [loka3arenbHbIC HEPABEHCTBA. Ormpoc, Tect
3.9.7 | Jlorapupmuueckue HepaBEeHCTBA.
CucTeMbl IOKa3aTENbHBIX U IOTApUPMHYECKUX YPAaBHEHUH.
Pemenne mokazaTenabHBIX U JOTapUPMHUICCKUX YPAaBHEHH, HEPABEHCTB, CHCTEM
YpaBHEHHUH C UCIIOIF30BAaHNEM CBOMCTB BXOMANINX B HUX (YHKIHIA U MX Tpadu-
KOB.
5.15. IIpsimasi ¥ IVIOCKOCTH B MPOCTPAHCTBE
5.16. Muororpannuxu. [Ipuzma u nupamuaa
5.15.1 - | B3aumHOe pacroiokeHrne ToueK, MPSIMBIX | IIOCKOCTel B mpocTpaHcTse. [lapa-
5.15.3 | nempHBIE TIpsIMBIE B TIpocTpaHCcTBe. [Ipu3Hak mapamiensHOCTH TpAMbIX. [Ipsimas,
5.15.4 - | mapamnensHas TUIOCKOCTH. [Ipu3HaK mnapaieNbHOCTH MPSMOH M TUIOCKOCTH.
5.15.5 | CkpenmuBarommuecs: mpsiMbIe.
5.15.6 | [lapamnensHble TIOCKOCTH. [IpU3HAK TApaIETPHOCTH TIOCKOCTEH.
5.15.7 - | IlepnenaukynsapHsle npsmele. [lpamas, nepneHauKysipHas miockoctu. [Ipu3Hak
5.15.8 | meprieHANKYISPHOCTH MPSIMOH U TIIOCKOCTH.
5.16.1 | [leprneHauKyasp U HAKJIOHHAS K IUIOCKOCTH. Omnpoc, Tect
5.16.2 | Teopema o Tpex NeprIECHAUKYIISPAX.

JIByrpaHHbIil yroi. JIMHENHHBI yroa AByrpaHHOIO yrJa.

IMepneHauKynsipHbIC TIOCKOCTH. [IpH3HAK MEPIICHUKYIISIPHOCTH TUIOCKOCTEH.
IMpusma. Buasl npusm, napamiesnenunes. bokoBas U MOJHAs MOBEPXHOCTH MPHU3-
MbI. O0BEM IIPU3MBI.

[Mupamupa. YceueHHas nupamuia. BokoBas U MOJTHAsS MOBEPXHOCTH MUPAMUJIBL.
O0BeM paMuIbL.

4.10.TpuronomeTpuyeckue GpyHKIUH
3.11. TpuroHoMeTpuiecKne YpaBHeHHUsI




4.10.1 - | Ompenenenuie Tpuronomerpudeckux GyHkuuii. CBoiicTBa U rpaMKu TPUTOHO-
4.10.2 | metpuueckux (GyHKIHA y = SiN X, y = COS X, y = tg X, y =Ctg X.
4.10.3 - | O6paTHbIe TPUTOHOMETPUYECKUE (DYHKIIHH.
4.10.10 | OcHOBHOE TPUTOHOMETPHYECKOE TOKAECTBO.
4.10.11 | CooTHOLICHUSI MEXKIY CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTaHT€HCOM OJHOU
3.11.1 | mepeMeHHOI.
3.11.2 | ®opmyinsl pUBEACHUSL.
3.11.3 | ®opmynbl CIOXKEHUS ISl CHHYCa, KOCUHYCa U TaHTEHCA.
Tpuronomerpuueckue GyHKLIUN JBOKHOTO U ITOJIOBUHHOT'O YIJIOB. 3 Korrpoaruas pabora
[IpeoOpa3oBaHue CyMMBbl TPUTOHOMETPUYECKUX (DYHKLUI B IPOU3BEICHHE. Ned
[IpeobOpazoBaHue NPOU3BEACHUSI TPUTOHOMETPUUYCCKUX (DYHKIIUN B CyMMY.
VYHuBepcaabHas NOACTAaHOBKA.
ToxnecTBeHHBIE TPEOOPa30BAHMUS TPUTOHOMETPHUUECKUX BBIPAKECHUH.
IIpocreiiire TPUrOHOMETPUYECKUE YPABHEHHUS.
Mertoap! peleHuss TPUrOHOMETPUYECKUX YPABHEHUN.
Hcnonp3oBaHue CBONCTB TPUTOHOMETPUIECKIX (PYHKIMNA U UX TPAPUKOB IIPU
pelICHAN TPUTOHOMETPUIECKUX YPaBHEHHUH.
5.17. ®uryps1 Bpamenns. Huauaap u konyc
5.18. Cepa n map. KomOMHAIIMM MHOTOTPAHHMKOB M TeJl BPallleHUs
5.17.1 | Uunuaap. boxoBas u moiHas MOBEPXHOCTH IMIMHAPA. O0beM IUIHHIPA.
5.17.2 | Konyc. YceueHHBI KOHYC.
5.18.1 - | BokoBas u MOJIHAsI TIOBEPXHOCTH KOHYCA.
5.18.4 | O6bem KoHyca.
5.18.5 | Cdepa. [Tnomans chepsl. Onpoc, Tect
5.18.6 | Illap. O6beM mmapa. 3 ’
Ceuenus cepbl U mapa MWIOCKOCTHIO.
KacatenbHas mmockocts Kk cdepe.
3a/iaun Ha KOMOWHAIIUH MTPU3M U TUPAMUL.
3amaun Ha KOMOMHALUH Cepbl 1 MHOTOTPAaHHHUKOB.
HUTOT0 42










NHOOPMAILIMOHHO-METOJAUYECKAA YACTDH

OCHOBHAA JIMTEPATYPA

1. Marematuka s 10 kmacca yudpexkaeHHH 00IIero cpeHero 0opa3oBaHms
¢ pycckuM (OenopycckuM) si3bikoM 00ydeHust aBTopoB JI.A.JlaroTuna,
b.J].YebGotapeBckoro. - MH.: Anykarbis 1 BeixaBanae, 2013.

2. Anrebpa mis 10 kmacca yupexaeHuid 001mero cpeaHero oopa3oBaHus ¢
pycckum (Oenopycckum) si3bikoM 00yuenust aBTopoB E.I1.Ky3HenoBoi,
[".JI.MypasbeBoit, JI.b.Illnenepmana, b.}O.Smuna /mox pegakuuei mpo-
deccopa JI.b.IlInenepmana.- MH.: Hapoaunas acsera, 2013.

3. I'eometpus nis 10 kacca yupexxieHnit 00111ero cpeHero o0pa3oBaHusi C
pycckuMm (6eopycckum) sizbikoMm o0ydenust apropa B.B.I1nbikoRa. -
MH.: Hapoanas acsera, 2013.

4. Marematuka mis 11 kinacca yupexaeHuit o0Iero cpeinero oopasona-
HUS C PYyCCKUM (0€0pYyCCKUM) A3BIKOM 00yUYEHHUs aBTOPOB
JILA.Jlatotuna, b./[.YeboTapeBckoro. - Mu.: Haponnas acseta, 2013.

5. Anrebpa mis 11 kitacca yupexaeHuid 00IIero cpeaHero oopa3oBaHus ¢
pycckum (6esnopycckum) sizbikoM o0yuenus: aBTopoB E.I1.Ky3neroBoi,
I'.JI.MypaBbeBoii, JI.b.Illnenepmana, b.}0. fAmuna /mox penakiuei mpo-
deccopa JI.b.IlInenepman.- Mu.: Hapoanas acseta, 2013.

6. I'eometrpus st 11 xmacca yupexieHn 001mero cpeaHero oopa3oBaHus
¢ pycckuM (OGenopycckuMm) si3pikoM oOydeHus aptopa B.B.11nsikoBa.-
MH.: Haponnas acsera, 2013

7. **Anre6pa: yuebHoe mocodue i 8-To Kilacca yupekJIeHHUN 00I11ero
oOpazoBaHus ¢ pycckuM si3bikoMm o0yuenus / U.I'. Apednena, O.H.
[TuproTko.- Munck: Haponnas aceeta,2018.- 269c¢.:ui1.

8. **Teometpusi: yueOHOE mocobue /yist 8-To Kilacca yupexaAeHH 001ero
oOpazoBaHus ¢ pycckuM si3bikoM o0ydenus / B.B. Kazakos.- MuHCK:
Haponnas acsera,2018.- 199c.:umn.

JAOIIOJIHUTEJIBHAA JINTEPATYPA

. COopHUK 3ajaHui JUIsl BBIIIYCKHOTO 3K3aMeHa 1o yueOHoMy npeamety “Ma-
TeMaTuKa Ha ypoBHE o01iero 6azoBoro oopazoBanus. — Munck: Hap. ace-
Ta, 1I000€ U3JaHHE.

. MamonToBa I'. I'. Marematuka. [loarotoBka Kk TECTUPOBAHHUIO: TTOCOOUE ISt
yHalmxcsl yupexkaeHud, o00ecrneunBarommX MOJTydYeHUe OOIIEero CpeaHero
obpasoBanus. HoBoe 3nanue, 2006.-686 c.

. Bacumok JI. B. MaremaTtnka B 3K3aME€HAlIMOHHBIX BOIIPOCAX M OTBETaX:
Crpas. [{ns yaureneit, peneTutopoB u abutypueHtoB. — MH.: bend#, 2002.
—494c.

. Azapos A. U. bynatos B. W. u np. MaTtemaTtuka: mocobue Jijisi TOJATOTOBKH K
HK3aMEHY U ILEHTPAIM30BAHHOMY TECTUPOBAHHUIO 3a KypC Cp. MIKOJBL. —
MH.: ABepcas, 2004, 416 c.

. AzapoB A. WM. Maremaruka s CTaplIEKJIACCHUKOB. MeToAbl pelIeHUs
MJIAaHUMETPpUUECKUX 3a7ad. 8-11 kiacchl: mocodue NSl ydaluxcs yuapexkie-



HUH, oOecneunBaromux mnosyderne odbm. Cpemn. OOpaszoBanms. — MH.:
ABgepcas, 2005. — 336 c.

6. Llneikor B. B. ITnanumerpus: IIk. yue0. mocobue. — Mu.: Acap, 2003. —
288 c.

7. WneixoB B. B. Banoxanosuu T. B. Ctepeomerpus: IlIk. yue6. mocodue. —
MH.: Acap, 2003. — 240 c.

8. lamumkuit M. JI. u ap. CoopHuUK 3ama4 1o anredpe At 8-9 kimaccop: Yued
nocobue A y4aluxcsl MK. U KI. ¢ yriyOJ. u3ydeHHeM MareMaTuku. M:
[IpocBemienue, m000€ U3JaHUE.

9. Caaksu C. M. 3amaum mo anrebOpe u HavamaM aHanuza: [locobOue mis yda-
muxest 10-11 ki o6meodpazoBaTenbHBIX yupexaeHui. [IpocBemenue, 1io-
00€ u3aHue.

10.Amensxkua B. B. I'eomerpust Ha 1utockoctu: Teopwsi, 3aaadd, PEIICHUS:
VYu4eb. nocobue o marematuke. Acap, 2003- 592 c.

11.Bepemeniok B. B., Koxymiko B. B. [Ipaktukym mo MaremMaTuke: moJIroTOB-
Ka K TECTUPOBaHUIO 1 9k3aMeHy. — MH.: TerpaCucremc, 11000€ U3TaHUeE.

12.Bepemeniok B. B. Tpenaxxep no maremaTuke AJis MOATOTOBKHU K IIEHTPAJIU-
30BaHHOMY TECTUPOBAHUIO U K3aMeHY. MUHCK, T1000€ U3aHue.

13.UrnatoBuu U.K. Maremaruka: mpakTUYeCKUe 3aJlaHUs ISl TOJTOTOBKH K
LEHTPaJIM30BaHHOMY TECTHPOBAHUIO U 3K3aMeHy. — MuHck: TerpaCucremc,
1000€ U3JaHue.

14.bapeenoB C. A. MartemaTuka: TPEHUHT PELIEHUsS 3a/1ay, UCIOJIb3yEMbIX Ha
[EHTpaJIN30BaHHOM TecTupoBanuu. — Munck: TetpaCuctemc, 2010. — 400
C.

15.1lenTpanu3oBanHoe TecTupoBaHue. Matemaruka: cOopHuk TectoB / Pecr.

WH-T KOHTpouss 3HaHuil M-Ba oOpaszoBanus Pecn. benapycb. — MuHCk:
ABepcaB. JIroowie Toasl n3maanus (LlkonpHukam, abUTypreHTaMm, ydaiuMm-
cs).

16.COopHuK 3a/1ay IO MaTeMaTUKE JJIsl TIOCTYHAOMKUX BO BTy3bl: YueOH. Ilo-
cooue // Tlox pea. M.I. CkanaBu. — JIro0oe uzgaHue.

17.E. U. ®enopaxo. [TpakTukyMm mo MareMaTuke sl MOATOTOBKU K IIEHTPAJIU-
30BaHHOMY TecTUpoBaHUI0. Mo3bips «benbiil Betep» 2011

18. [ToBTOpsiem MatemaTuky: rnocobue s ydamuxcs 9 - 10 kimaccoB yu-

pexnenuii oouiero cpenuero oopasosanus/ U. I'. Apedwera, U. FO. Cemuna, T.

B. fueiixo. - 4-e uza. - Munck: ABepcas, 2016. - 399.: wi. - (IlIkonbpHUKAM,

abUTypUeHTaM, yJaliumcs).

19. Marematuka. 100 6ayoB ycnexa: Kype 3a 5-9 knaccsl /AWM. A3zapos.-

3-e u3a. — Munck : ABepcas, 2017. — 575 c. : wi.- (IllkonbHrKkaM, aOUTypHeH-

TaM, yJauumcs).

20.**  Maremaruka. 100 6amnoB ycnexa: kype 3a 10-11 kmaccer /AW, A3za-

poB.- 3-¢ u3a. — Munck : Aepcas, 2017. — 639 c. : wi.- (IllkonpHUKaM, abUTy-

pUEHTaM, YJaIumcs).



JlmarHoctrka pe3yabTaToOB Y4eOHOU MeATeTbHOCTH

Tekymas arrectanus TPOBOJUTCS C LEIBIO NPEJOCTABICHHS] BO3MOKHOCTH
CJIyILIATENSIM OLIEHUTh CTETIEHb OCBOEHUS COAEPKAHUS MaTEMaTUKH, HEOOXOIUMO-
ro JUIsl NOCTYIUIEHUS B yupexeHus oopa3oBanus Pecnyonuku benapycs, u onpe-
nenuth  3((EKTUBHOCTh UX YYEOHOH JEATENBHOCTH B IPOLECCE M3YUYEHUs ITOU
JUCLUIIIINHBL.

Texymas arrecTanusi BKJIOYAET 2 KOHTPOJIbHBIE PaOOTHl U 3a4€T B IIEPBOM
ceMecTpe, 2 KOHTPOJIbHbIE pabOThl BO BTOPOM CEMECTPE.

KonTponbabie pabotsr Ne 1, Ne 2, Ne 3, Ne 4 mpoBogsTcs B GopMe MUCbMEH-
HOTO TECTHUPOBAHUS W BKIIOYAIOT 12 3amaHuii ¢ BEIOOPOM OJHOTO MPABHIIBHOTO
OTBETA M3 HECKOJBKHUX MPEIIIOKEHHBIX, 13 3a1aHni OTKPBITOTO THUNA. BpeMs BbI-
MOJIHEHHUSI padoThI cocTaBiigeT 90 MUH.
3ader mpoBoaUTCA B (pOpME MUCBMEHHOTO TECTUPOBAHMS U BKIO4YaeT 12 3axa-
HUIl ¢ BBIOOPOM OJIHOTO MPABUIIBHOTO OTBETA U3 HECKOJBKUX NMPEJIOKEHHbIX, 13
3aJJaHuIl OTKPBITOTO THUMA. Bpems BeinonHeHus padotsel 90 MUHYT.

Hrorosast arrectauusi Ciymaresied MPOBOAUTCS C LEIbI0 CAMOOLIEHKH PE3YJIbTa-
TOB OCBOCHHUS MU COJICp)KaHHS MaTEMaTHKU, HEOOXOIUMOTO JIJIsl TTOCTYIUICHUS B
yapexieHus oopa3zoBanus Pecnybmuku benapych, B paMKax COOTBETCTBYIOIISH
o0Opa3zoBaTeILHON TPOTrPaMMBL.

Utoromas arrectamusi ciymiatesieil mpu OCBOSCHUU COAEpKaHUsI 00pa3oBa-
TEJIbHOM MTPOTrPpaMMBI [0 MATEMATHUKE JJISI HOATOTOBKH JIUI] K MOCTYIUIEHUIO B Y BO
PBb npexacraBnsier coboil 3x3amMeH. DK3aMeH MPOBOAUTCS B (OpME MUCHMEHHOTO
TECTUPOBAHUSI.

DK3aMeH BKIIoYaeT 12 3amanuii ¢ BHIOOPOM OJHOTO MPABUIIBHOIO OTBETA U3
HECKOJIbKUX TPEIJI0KEHHBIX, 13 3a1aHuil OTKPBITOrO TUIA. Bpems BbINOTHEHUS
paboThl cocTaBisgeT 90 MuH.

Mertoauka (GopMHpPOBaHUS MTOTOBOM OIICHKH: PE3YJIbTAaThl OLICHUBAIOTCS
OTMETKaMM B Oajuiax Mo JeCATHOAIIBLHOM IIKaJIe; MOJI0KUTEIBLHBIMU SBIISIOTCS
OTMETKH He HIXKE 4 (4eThIpEX) OaslioB.

CucremMa 6auioB pacnpeielieHa CIeayNIIM 00pa3oM:

1) 3a kax10¢e MOJIHOCTHIO IPABUIBHO BBITOJHEHHOE 3a1aHue Hauncisiercs 4%.

2) KoanuecTBO NpaBUIbHO BBIMOJHEHHBIX 3aMaHuii ymHOkaercss Ha 4% . Ilo-
Jy4EHHAs] CyMMa — KOJIMYECTBO MPOLIEHTOB 34 BECH TECT.

3) KoauuecTBO MPOIIEHTOB COOTHOCUTCS ¢ COOTBETCTBYIOIIEH OTMETKOM:

NPOLEHTHI OTMETKA
1-8
9-16
17-24
25-32
33-40

QB IWIN|F




41-52

53-68

69-88

89-96

97-100

=[O0 |N|O




INPOTOKO.I COIVTACOBAHMUAA Y‘IE]EHOFI IHPOI'PAMMBbI
11O U3YYAEMOHU YYEBHOU JUCHUIIVIMHE
C APYI'MMHU JUCHUIIJIMHAMM CIIEHHUAJIBHOCTH

Ha3zBanue HazBanue [Ipennoxenus Pemenue, npuns-
JTUCLHMIUINHBL, | Kadeapbl 00 U3MEHEHUSX B CO- | Toe Kadeapoii,
C KOTOpOH JepkaHuM yueOHoll | pa3zpaboTaBiieit
TpebyeTcs co- MIPOTPaMMBI y4eOHYIO TIPO-
IJ1aCOBaHUE 1o u3y4yaeMou yueo- | rpamMmy (c ykasa-
HOU HHUEM J1aThl U HO-
JIMCHUTINHE Mepa MPOTOKOJIA)
Kadenpa noynusep- | OctaButh 6€3 u3me- | yTBepAUTH (Mpo-
busnka CUTETCKOU MOAr0- HEHUU TOKOJ Ne6 ot
TOBKHU 29.06.2015)
Kadenpa noynusep- | OctaButh 6€3 u3me- | yTBepAUThH (Tpo-
busnka CUTETCKOM NOATO- HEHUM TOKOJ Ne6 ot
TOBKH 30.06.2016)
Kadenpa noynusep- | OctaButh 6€3 usme- | yrBepAauTh (IIpo-
busnka CUTETCKOM NOAT0- HEHUM TOKOJ Ne6 ot
TOBKH 29.06.2017)
Kadenpa noynusep- | OctaButh 6€3 u3me- | yTBepAUThH (Tpo-
busnka CUTETCKOU MOAr0- HEHUU TokoJ NelO ot

TOBKH

28.06.2018)




AONOJIHEHMS U U3SMEHEHHWA K Y‘{EBHOI‘/'I INPOI'PAMME
11O UIBYYAEMOH YYEBHOU JTUCHUIIJIMHE

HA 2015/2016, 2016/2017, 2017/2018, 2018-2019 YUYEBHBIN I'OJ]

Ne mi/m JlononHeHnsa U U3MEHEHUS OcHoBaHue

1 Brrounth yueOHO-METOIMYECKYIO KapTy 1o npo- | Peructp.Ne 376,377 ot
rpamme 24x3x12, 24x3x6 25.09.2015

2 BxirounTs yueOHO-MeTOIMYECKYIO KapTy 1o npo- | Peructp.Ne 380,381 ot
rpamme 16x3x12, 16x3x6 16.11.2015

3 BxrounTs yueOHO-MEeTOIMYECKYIO KapTy 1o npo- | Peructp.Ne 387,388 ot
rpamme 8x3x12, 8x3x6 18.01.2016

4 BrrounTs yueOHO-MEeTOIMYECKYIO KapTy 1o npo- | Peructp.Ne 438,439 ot
rpamMme 3x6x10, 3x6x5 01.04.2016

3) Bxnrounts yueOHO-MeTOIMYECKYIO KapTy 1o npo- | Peructp.Ne 418 ot
rpamme 32x3x12 15.03.2016

6 BHecenne n3aMeHeHu! U T0IIOJIHEHUM B CIIUCOK IToaroroBka npenoxaBaress-
MCII0JIb30BaHHOM JIUTEPATYPbl, KOPPEKIIUS UH- MU Kadeapsl yueOHo-

bopMaIrmOHHO-METOMUECKON YaCTH MPOTpaMMBbl | METOJAMYECKOH JIUTEPaTyphl,
pacuupsitonieit yaeoHo-
Buectu nzmenenus B paznen |. YueOHo- METOANYECKUI KOMILJIEKC 110
7 METOMYecKasi KapTa yueOHOM JUCIHUILUIMHBI B KypCy «MaTeMaTHKa
«DOopMBI KOHTPOJIS 3HAHUW» - KOHTPOJIbHBIE pa-
OOTBI IPOBOISATCS:

Nel,2 - 7,13 nenens 1 cemectpa,

Ne 3.4 -7,13 nenens 2 cemectpa

Brectn n3MeHeHns B KOJIMYECTBE 3aJJaHU B KOH-
8 TpOJbHBIX padoTtax 1,2,3,4, Ha 12 3amanuii: § 3a-
KPBITBIX U 4 OTKPBITHIX.

BHecTu U3MeHEHHUs B CUCTEMY OILIEHUBAaHUS 3a7a-
HUW B KOHTPOJIbHBIX pabOTax : 3a Ka)KJ0€ MOJTHO-
CTBIO MPABUIIBHO BHITIOJIHEHHOE 33/IaHU€ HAYUCIIS-
ercs 8,3%,K0JIMuecTBO MPABUIIHLHO BBIMOTHEHHBIX
3azaHuil yMHOKaercs Ha 8,3% . [lomyuennas
CyMMa — KOJIMYECTBO MPOIIEHTOB 3a BECh TECT.

VYyeOHast mporpaMma nepecMoTpeHa 1 000peHa Ha 3acelaHuu Kadeapsl
JIOYHUBEPCUTETCKOM MoAroToBKH (mpoTokoi Ne 6 ot 28.06.2018 r.)

3aBemyromuit kadenpoit
KaHJUJAT MeJarornyeckux HayK U. A. bupyns

YTBEPXIAIO
Jexan akynbrera B. M. Monogees




JOINOJIHEHUA U UBMEHEHUSA
K YYEBHOHU ITPOI'PAMME 110 U3YYAEMOHU YYEBHOU

JANCIHHUIIJIMHE _
HA 2019/2020 YUYEBHbIU I'O 1
Ne /i JlononHeHus 1 U3MEHEHUS OcHoBanue
1 BHecenue n3MeHEHU U JOMOJIHEHUN B IToaroroBka mnpermnojiaBa-
CITUCOK HCIMOJIb30BAaHHOU JINTEPATYPHI, TeIsIMU Kadeapsl yaeOHO-
KOppeKIus nHHOPMAITMOHHO- METOJIMYECKOU JINTEPATY-
METOAUYECKOW YaCTH MPOTPAMMBI PBI, paclIMpsIoNIe yueo-

HO-MGTOI[I/ILIGCKI/Iﬁ KOM-
INICKC I10 JUCHHUITIIMHC

VYueOHas nporpamma nepecMoTpeHa u 0J00peHa Ha 3aceaHuu Kadeapsl
JIOYHUBEPCUTETCKOM MoAroTOBKH (mpoTokoa Ne 10 ot 27.06.2019 1.)

3aBenytromuii kadenpoit
KaHIUIaT MeJarornyeckux Hayk U. A. bupyns

YTBEPXJIAIO
Jlexan (akysbTeTa B. M. Monogees
Yy
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