


Conep>kanue

Yro myxkHO 3HaTh 0 EI'D 1o maremaruke
Crpykrypa npoduiabnoro EI'D o maremaruke .
Kak mpoucxouT nmpoBepka pabor . . . . . . . . .

[MIxaJjra epeBo/ia IEPBUIHBIX OAJIJIOB B T€CTOBbLIE

Coaepxkanue 3aJaHui
Bamanue #1. [Ipocreiime TekcToBBIE 3a0a9H . .
Baganne #2. «Urenues rpaduKoB U gHATPAMM .
Bamanue #3. [lnanmmerpus Ha KjaeTdaroit Gymare
Bamanue #4. Teopus BeposgTHOCTEH . . . . . . . .
Samanue #5. YpaBHEHUS . . . . . . . . . . . . . .
Baganue #6. [Lmanumerpuss . . . . . . . . .. ..
Saganue #7. [IpousBonnas u nepoodbpaszuas . .
Bajanune #8. CrepeoMeTpus . . . . . . . . . . . .
Bamanue #9. [IpeobpasoBanue BbhIpaxkeHUit . . . .
Bamanue #10. Ilpaktudyeckue 3agaam . . . . . . .

Bamanme #11. TekcroBble 3319 . . . . . . . . .

Sananue #12. Vccieoanne pyHKIN HA SKCTPEMYMBL . . . . . . .

Sajanue #13. YpaBuenus . . . . . . . . . .. ..
Sananue #14. Crepeomerpust . . . . . . . . . . .
Sajanue #15. HepaBenctBa . . . . . . . . . . ..

Saganue #16. [ranumerpus . . . . . . . . . ..



Bamanne #17. DKOHOMUYIECKNE 3QTAYM . . . . . . . . . o o . o . . . 26

Bamanne #18. Bagaanm ¢ TAPaAMETPOM . . . . . . . . . . oo ... 27
Baganne #19. Kakag-To cioxkHas 3a1a9a . . . . . . . . . . . . .. 28
Kak roroButhbcs K 3K3aMeHY 32

Aprop: Bopuc Tpyiun

Yauresib MaTeMaTUKH B OHJIafH-1TKOJIEe PoKCdhOop/1

[Ipucoenuusiitech ¥k kKypcam Bopuca Tpymuna B @okcdop/e.


https://www.youtube.com/user/trushinbv
https://foxford.ru/catalog/courses?utm_source=teachers&utm_medium=cpa&utm_campaign=trushin

Yro HyKHO 3HaTh 0 EI'9 mo maremaruke

Crpykrypa npoduiabHoro EI'D nmo maremaruke

EI'S nmo maremaruke (baKTI/ILIeCKI/I COCTOUT U3 ABYX JacTen.

TecroBast yacthb. 3aganuga 1—12

e 3ajlaHus ¢ KPATKUM OTBETOM B BHJIE IIEJIOT0 UHC/IA WA KO-
HEYHOM JIeCITHYIHOM Jpobu.

e 3a KaxKJioe 3aJlaHne MOXKHO ITOJIy YU Th OJIUH ITePBUIHBIH OaJsLI.

e MakcumaJibHBIN HEPBUYHBIN OaJ/I1 3a BBIIOJIHEHNIE TeCTOBOI
qactu — 12, yro B 2018 rogay coorBeTcTBOBAJIO 62 TECTOBLIM
bastam (n3 100 BO3MOYKHBIX).

e DBrimoHenne 3aanuii 1-8 ¢BUIETENHCTBYET O «HAJTUINN 00-
IeMaTeMaTudecKux yYMeHU, HeoOXOINMbBIX YeJ0BEKY B CO-
BpPEMEHHOM 00IecTBey (110 KpaiiHeil Mepe, Tak 3asiBJIsIIOT CO-
crapuresn EI'D). Dru samanus dakTuaeckn mpoBepstor Oa-
30BbI€ 3HAHUSI, IIPOCTEHIINE BbIYUCIUTEIbHBIC HABBIKU, YMe-
HUEe aHaJIM3UPOBATh TEKCTOBYIO MH(MOpMAIUIO, IpaduKku u
TAOJIUIBI, & TaKKe CIIOCOOHOCTb UCIOJIL30BaTh MPOCTEiIne
3HAHUST U3 TEOPUN BEPOSITHOCTEH U OCHOBHBIE (DAKTHI U3 I'eo-
METPUN.

e 3astaHust 912 cauTaroTcs 3aJaHUSIMEI HOBBIIIEHHON CJI0KHO-
CTHU, U, OOBITHO, TPEOYIOT OOJIbIIEr0 BpeMEHU JIJIsT BBIIOJIHE-
HIIST.

CopepxxkaresibHag YacTb. 3agaaus 13—19

e 3aJiaHus C pa3BEPHYTHIM OTBETOM (HOﬂHaH 3allUCh pelIeHUd
¢ 060CHOBAHNEM BBIMTOTHEHHDIX JCHCTBIHI).
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e 3a/laHs IPOBEPSAIOT OCBOCHUST MAaTEeMATHKI Ha, TPOMUILHOM
YPOBHE 1 TIpe/iHa3Havdenbl 11 0oJsiee ToUHOIM Judpdepeniina-
UK a0UTYPUEHTOB BY30B. DTO 03HAUYAET, YTO YUEHUKU CPeJI-
HUX 00111e00pa30BaTE/IbHBIX KO He 00sI3aHbI YMETh PeliaTh
BCE 9TH 3aJIaHUsI. DTU 3aJaHKs [POBEPSIOT 3HAHWUSA HA TOM
YPOBHE, HAa KOTOPOM paHee 3TO Jjiejiajii BCTYIUTEIbHbIE K-
3aMeHbl B CHJIbHblE TeXHHYecKue By3bl. [Ipu sToM 1ocse/-
HIe TPHU 3aJIaHus IIpeIHa3HAYeHBI JIJIT KOHKYPCHOTO 0TOOpa
B BY3bI C IOBBIIIEHHBIME TPEOOBAHUSIMU K MaTeMaTHIeCKOi
IIOJIIOTOBKE abUTYPHEHTOB.

e B0O3MOXKHBI pa3IudHbIe CIIOCOOBI U 3AIICH PA3BEPHYTOIO Pe-
menusi. [yraBHoe TpeboBaHue — pelleHne J0JIXKHO ObITh Ma-
TeMaTUYeCKN IPAMOTHBIM, U3 HEro JOJIXKEH OBITh IOHSITEH
XOJI paccyKJieHnii aBropa paboThl. B octanbHoMm ke (MeTo-
b1, (hOpMa, 3AIMCH U T.11.) PEIIeHne MOKeT ObITh TPOU3BOJIb-
aeIM. [loHOTA 1 000CHOBAHHOCTD PACCyKIAEHII OIEHNBAIOT-
Cs1 HE3aBUCUMO OT BBIOpaHHOTO MeToja perrenus. IIpu srom
OIIEHUBAIOTCsI IIPOJBIZKEHIS B PeIIeHNH 3a/a4i, a He HeJo-
YeThl 110 CPABHEHUIO C «JTAJOHHBIM» DPeIIeHIeM.

e [Ipu pemrenun 3ajlanuii MOXKHO HCIOJIB30BaThH 0€3 J0Ka3a-
TEJILCTB MaTeMaTndecknue (haKThl, COJEpyKaINecs B ITKOJIb-
HBIX YUeOHUKAX W YIeOHBIX ITOCOOUSIX.

B sT0OM 110cobun Mbl KOPOTKO PACCMOTPUM COJIEPXKaHNE 3a-
JIaHMI 9K3aMEeHAIMOHHON pabOThbl M OCHOBHBIE METOJbI MX
peleHns.



Kak nmpoucxoauT nmpoBepka padoT

Sajannst 1-12 mpoBepstroTCst aBTOMATUYECKN. 3aaHNs C pa3Bep-
HYTBIM OTBETOM HE3ABUCHMO IIPOBEPAIOT JIBA JKCIIEPTA.

B ciydae cymiecTBeHHOrO pacxoxKjieHnst B Oajiax (2 mian Gosee
OaJsia), BBICTABJICHHBIX JIBYMs SKCIIEPTAMU B KaKOM-JTHOO U3 3a-
nanuit 13-19, masnadaercs TpeTbd NpoBepKa. llpm sTom TpeTwmit
9KCIIEPT MPOBEpseT TOJIBKO PeIleHne 3Toro 3ajianusd. KeTh Takme
PACXOXKJIEHUsT €CTh XOTsl Obl B JIBYX u3 3ajaHuii 13-19, To Tpe-
THIl 9KCIEPT MPOBEpSET PeIieHus BceX 3aJaHnil ¢ pa3BepHYTHIM
OTBETOM.

Eciin pabora He Obliia OTIpaBJieHa HA TPETHIO IPOBEPKY, TO
BCe pasHoIJIacus B OaJiaX TPAKTYIOTCs B MOJIB3Y YIEHUKA.

IMIkasna nepeBoga repBUYHBIX O0AJIJIOB B TecTOBbie B 2019
roay

IIEPB. | TECT. || IIEPB. | TECT. || IIEPB. | TECT. || IIEPB. | TECT.

1 5 9 45 17 76 25 92

14 11 56 19 80 27 96
18 12 62 20 82 28 98
23 13 68 21 84 29 99
27 14 70 22 86 30 100
33 15 72 23 88 31 100
39 16 74 24 90 32 100

O 1 O T = W N




Conep>kanue 3agaHM

Samanme #1. [IpoBepsieMblii HABBIK — «YMETb UCIIOJIb30BaTh ITPH-
oOpeTeHHbIe 3HAHUS U YMEHUS B IMPAKTUIECKON JIeATeTbHOCTH U
[IOBCEJIHEBHOMN »KU3HU».

[Ipocreiimast TekcToBast 3a1a9a. st Toro, 9Todbl €€ peruTh Hy K-
HO

® [IOHUMAaTh, YTO TaKOe IPOIEHT;

® HE 3allyTaTbCd, B KaKyIO CTOPOHY OKPYIJIATH OO LEJIOTr0 OT-
BeETa.

PacemorpuM JiBa TUNTMIHBIX TPUMEPA.

CronmMocTh Tpoe3/ia B MapIIpyTHOM Takch cocTaBysgeT 20
py6. Kakoe HamboJibiliee 9mc/Io MOE3J0K MOXKHO OyJeT co-

BEPIINTH B 9TOM MapIIPyTHOM Takcu Ha 150 py0., ecyim 1iena,
npoesia cunsures Ha 10%?7?

B netnem Jsrarepe Ha KaxKJ0ro ydacTHUKa moJaraetcs 40 T
caxapa B JieHb. B marepe 181 desioBek. CKOJIBKO KIJIOIPAM-
MOBBIX YIIAKOBOK caxapa IoHaJ00NTCcs Ha BeCh Jlarepb Ha D
JiHeit?

B mnepBoit 3a/1a1e Hy»KHO TPOCTO BBIYUCINTDL CTOMMOCTD ITPOE3/Ia
[IOCJIe CHUZKEHUS TeHbI
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https://www.youtube.com/playlist?list=PL3BJnp-dNqayVZzgQ5cjrjRx9qzXuvN--

1 cKazarh, 9To 18 - 8 = 144, a 18 - 9 = 162. 3naunt, 8 moe3710K
MOXKHO OyJleT coBepIuTh, a 9 — yxke ner. [losromy orBer — 8.
@akTraeckn Mbl ojiesinm 150 Ha 18 m orOpocnn ApodHYIO YaCTh
(OKpYTJILJIN BHU3).

Bo BTOpOIt 3a/1a1e MBI TIOJTydaeM, UTO 3a MATh JIHel OJMH yJacT-
HuK nosaydaeT 200 r caxapa, a 3HAUUT, OJHOI MayKnl XBaTaeT Ha
ngaTepbixX MKOJILHUKOB. Jlasee, 36-5 = 180, a 37-5 = 185. IToaTo-
My 36 mmadex emgé e XBaTHT, & 37 — xBaTuT. [loaTomy orer — 37.
daxTuyeckn Mbl nojies i 181 Ha 5 U OKPYTJININ BBEPX.

Yrob6b! HE cle/laTh OMIMOKU B 3aJlaHUM 71 HY»KHO BHHMa-
TEJILHO IPOYNUTATH YCJIOBHE U YETKO IOHSAThH, UTO MMEHHO

npocAT HaitTu. HyKHo MOHATH B KaKyI0 CTOPOHY TpedyeT-

Cd OKPYIVIUTH U TTOY9EMY.

Samanne #2. [IpoBepsieMblit HABBIK — «YMETb UCIIOJIb30BaTh IIPH-
oOpeTeHHbIe 3HAHUS U YMEHUs B IIPAKTUUIECKON JIeATe/TbHOCTH U
[IOBCEHEBHOI KU3HI».

DTO 3ajaH1e TPOBEPAET, YMEET JIN MMKOJbHUK «IUTaThy Ipadukn
1 JuarpaMMbl. Jalre BCero B 9TOM 3aJlaHNH He TpedyeTcs Hmde-
r0 BBIYUCIATE. JI71s1 penennsi 0OBIYHO JOCTATOYHO BHUMATETHHO
IOCMOTPETh Ha TpaduK /AuarpaMmy U He 3allyTaTbCs [IPU OTBETE
Ha BOIIPOC.

Paccemorpum ciejytonuit mpumep.


https://www.youtube.com/playlist?list=PL3BJnp-dNqaxP6uzFXmzGDuaqBa0oXwaF

Ha pucynke mokazano m3MeHeHne TeMIepaTypbl BO3IyXa
Ha MMPOTSKEHNN TPeX cyTOK. [1o ropusoHTa M yKa3biBaeTCs
JlaTa U BpeMsd CYTOK, 110 BEPTUKAJIM — 3HAUYEHUE TeMIlepa-
Typbl B rpajaycax enbcusa. Onpenennre o pucyHKy Hau-

O0JIBIIYIO0 TeMIlepaTypy Bozjyxa 23 supaps. OTBer jaiiTe
B rpajtycax Llembcus.
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3J1ech IJIaBHOE MOHATDH, YTO CIPAIINBAIOT HE HANOOJIbIIEe 3HAUE-
HUEe TeMIlepaTypbl Ha BceM rpaduke, a TOJIbKO Mpo 23 siuBapsi. U1
HE TOTEPSATH MUHYC IepeJl OTBETOM. BHJIHO, 4TO 3TOT MaKCHUMyM
JIEYKUT Ha MyHKTUPHON JIMHIN MeKTy «—16» u «—14». [losromy
OTBET — «—15».

3amaame #3. [IpoBepsieMblil HABBIK — «yYMETb BBIIOJHSITH JI€ii-
CTBUS C TeOMETPUIECKUMU (DUrypamMu, KOOpJnHATAMNI 1 BEKTOPa-
MIT».

OOBIYHO 9TO HECJIOXKHAsT FeOMeTpHIecKas 3a/1a4a Ipo PUrypbl Ha
KOOPJIMHATHO IIJIOCKOCTH WJIN Ha KJjeTdaToil Oymare. st pere-
HUS 9TOTO 3aJlaHus JJOCTATOYHO 3HATD:


https://www.youtube.com/playlist?list=PL3BJnp-dNqaxxPfH88Epo70vBj1Iq2nnc

e TeopeMy lIncaropa;

e GOPMYJIBI JJIsI ILIOIIAIEH TPEeyroJbHIKA, HapaslIeorpaMma
1 TPAIENN (XOTs Jallle BCero MOXKHO OOOHTHCH hopMy.Ioit
JTsT TLTOTIAH TIPSIMOYTOJIBHOTO TPEYTOJIbHIKA);

e (bopMyJIbI JIJIsI ILJIOIIAIN KPYTa;

® CBsI3b MEXKJY BIIMCAHHBIM U IIEHTPAJbHBIM yIJIAMHU, OIIIPAIO-
HIUMKCS Ha, OOIIYIO JIYTY;

® OlIpeJecjieHud CHHYCa, KOCMHYCa M TaHI'€HCa OCTPBbIX YIJIOB
MPpAMOYTOJIbHOT'O TPEYI'OJIbHUKA.

Samanue #4. [IpoBepsieMblil HABBIK — «yMeTh CTPOUTHL U UCCJIe-
JIOBATDH MPOCTENINe MaTeMaTHIeCKue MOJIETN».

910 3ajla4a Ha TeOpHIo BeposaTHOcTell. Jjist pertienust 9Toii 3a/1a4n
HYKHO 3HATD:

® KJIaCCHYeCKOE OIIpeAe/ICHNE BEPOATHOCTH,

® BePOATHOCTH HACTYILJIEHUS OJJHOIO U3 HECKOJIbKNX HECOBMECT-
HBIX COOBITHII (TO €CTh TeX, KOTOpble He MOIYT MPOM30iTH
OJIHOBPEMEHHO) paBHA CyMMe UX BEPOSITHOCTEIT;

® BEPOATHOCTB TOrO, YTO MMOCJIEI0BATE/ILHO HACTY AT J1Ba He3a-
BUCHMBIX COOBITHST (TO €CTh TAKKUX, YTO BEPOSITHOCTH HACTYTI-
JIEHUSI OJTHOT'O He 3aBUCUT OT TOI'0, HACTYIINJIO JIU BTOPOEe UJIN
HET) paBHA MPOM3BEIEHIIO UX BEPOSITHOCTEI.
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https://www.youtube.com/playlist?list=PL3BJnp-dNqayylqsA1UM05hjiUq31M6iw

BepOHTHOCTbIO CﬂyqaﬁHOFO cobbiTug A HasbiBaeTcs OTHO-

[IeHre KOJIMYeCTBa 7 PaBHOBEPOSITHBIX 3J€MEHTAPHBIX CO-
OBITHIT, COCTABIAIOMNX COOBITHE A, K KOTMIECTBY BCEX BO3-
MOXKHBIX 9JIEMEHTapPHBIX COOBITHI [V:

Bamanue #5. IIpoBepsieMblit HaBBIK — «yMETb pellaTh ypaBHe-
HUA U HEPABEHCTBAY.

CJI02KHOCTB 9TOTO 3a/laHusi B TOM, YTO Ha TOH MO3UIUU MOXKET
BCTPETUTKCs JTI060e ypasHeHue (IycTb u odeHb mnpocroe). [loaro-
MY, JIJI TOTO, 9TOOBI YBEPEHHO CIIPABUTHCA C 9THM 33 aHNeM HY K-
HO YMeTbh pellaThb:

e JIMHEITHBIe, KBaJpaTHbIC U IpocTeiiime Kybudecknue ypaBHe-
HUS;

® palMoOHaJIbHbIC YPABHEHU,;

e 1pocTefilne uppannoHaJJbHble YpaBHEHUT,

e IpocTeiilie TMoKa3aTeIbHble U JorapupMIIecKne ypaBHe-
HU;

® [IpOCTefilne TPUTOHOMETPUYECKNE YPaBHEHU .

HpI/I PEMICHNUN 9TOI'O 3adaHryd HYy2KHO IIOHUMaTb, 9TO OT BacC

TpedyeTcs TOJIbKO OTBeT. Kcy BbI yrajiaim KOpeHb 1 IIPo-

BEPUJIM, YTO OH IOJIXOJIUT, TO MOYKHO CMEJIO IHCATh €ro B
6stank orBeToB. OOOCHOBBIBATH OTBET BaM HE HYXKHO.
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https://www.youtube.com/playlist?list=PL3BJnp-dNqawF5pAV4QNVvP-gkKoTRLNN

BoabmmucTBo TaknxX 3381 MOYKHO PEMIUTH METOIOM «ITPUCTAJb-
HOT'O B3IJIAga». PaccMOTpUM HECKOJIBKO MPUMEPOB.

Haiiure Kopenb ypasuenus (z — 1)3 = 8.

Cpasy nmouaTHo, 9410 £ — 1 = 2, 3HaunT = = 3.

Haiimure kopenb ypasuenus v/2x + 1 = 3.

Tak xkak V9 = 3, 10 22 + 1 = 9, 3naunt = = 4.

Haiigure kopenb ypashenus logg(8 — x) = logg 5.

3Jiech jayke MOYKHO He BCIIOMHUHATHL, 4TO Takoe Jiorapudm. Ode-
BIJIHO, 9YTO TIPU T = 3 CJIeBa U CIIpaBa, MOJTYIUTCS OJIHO U TOXKE.

[Tpu 3TOM Ba’KHO MOHIMATD, UTO TAKOI'O YPOBHSI 000CHOBAHUIT ObI-
JIO OB HEJIOCTATOYHO, €CJI TPeOOBaJIOCh OBI 1OJIPOOHOE peIlIeHHE.
Ho B TectoBoit vactu EI'S ono ne TpebyeTcst, MO3TOMY YaCTO OT-
BET MOYKHO IIPOCTO «YTaJlaThy.

Bamanue #6. [IpoBepsieMblii HABBIK — «yME€Th BBIIIOJIHATD JIeii-
CTBUs C T€OMETPUIECKUMU (DUTyPaMU, KOOPJMHATAMU U BEKTOPa-
MU ».

DTO COBCEM IIPOCTas 3a/a4da 10 ILJIaHUMETPUH, KOTOpas OOBITHO
perraercsd B ojHO JiefictBre. OHa npoBepsieT 3HaHHE KaKOI0-TO
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https://www.youtube.com/playlist?list=PL3BJnp-dNqayXZLcptpdXoXF5aL86nqjX

dakTa, Teopembl mim dopmyibl. [Ipobiema B ToM, 4TO Ha 3TOM
MO3UTIMI MOYKET BCTPETUTLCA 3ajiada Ha JI00yio Temy. [TosTomy,
aTOOBI YBEPEHHO €6 peraTh Hy:KHO (IyCTh U Ha COBCEM HGAa30BOM
VPOBHE) 3HATDH BCIO KJIACCHUYECKYIO MIKOJIBHYTO TaHmMeTpuio. Ho
B OOJIBITIMHCTBE 3a/a1 JIOCTATOYHO 3HATH T€ (haKThl, KOTOPbIE MbI
YIOMUHAIN B 3aJIaHUN 7£3.

Samaame #7. IIpoBepsieMblii HABBIK — «YMETb BBINOJIHSATE JI€i-
CTBUSI ¢ PYHKIUSIMIT>.

[l perienusi 3TOro 3aJlaHus y BAC JOJZKHBI ObITH IPEJICTABIIC-
HUA O:

® IIPOU3BOJHON 1 €€ TeOMETPUIECKOM U (PU3UIECKOM CMBICJIE;
® KacaTeJIbHOI 1 €€ CBA3M C IIPOU3BOJIHOIL;

® CBsI3U IIPOU3BOJIHOI ¢ MOHOTOHHOCTBIO (DYHKIINH;

e 11epBOOOpa3HOil, MHTErpaJe, IJIOMAAN 110 I'PaUKOM U UX

cBa3u yepe3 dopmyny Hoiorona-/leiibnnia.

OOBIYHO CJIOXKHOCTH € STUM 3aJIaHUEeM JIJIsl IKOJIBHUKOB CBsA3aHA C
TEM, 9TO B IMIKOJIE OYEHDb ITIOBEPXHOCTHO I'OBOPAT O IIPOU3BO/IHBIX (I/I
TeM 6oJiee PO epBOOOPA3HYIO U HHTErPaJl), IPAKTUIECKH HIIero
He OODbSICHsIST U HE JOKA3bIBasl.

Ba:kHO HOHUMATD CJIeIYIOIIEe.

e 3HadeHUe IPOU3BOJIHON B HEKOTOPOIT TOUKE X PABHO TAHI'€H-
Cy yrjla HaKJIOHA KacaTeJbHON K rpaduky 3Toil PyHKIUN B
TOUKE T( C IOJIOYKUTEJLHBIM HallpaBJIeHUEM OCU abCIIHCC.

e [[ycTb B HEKOTOPOIT TOUKe X( CyIIECTBYeT Mpon3BoHas. To-
rJla ypaBHEHHe KacaTelbHoil K rpaduky (pyHKIUU B 3TOI
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https://www.youtube.com/playlist?list=PL3BJnp-dNqaylfq_vBLMXFQhODQ3rPnS5

TOYKE MOXKHO 3allucaThb TaK:
y = f(x0) + (x — z0) f'(x0).

e Eciim f(x) > 0 BO Bcex TOYKax HEKOTOPOIO MHTEpBAJa, TO
dbyuKImst Bo3pacraer Ha HeM, a ecsu f'(x) < 0 Bo Beex TodU-
Kax MHTepBaJia, To (DYHKINs Ha HeM yObIBAeT.

e Ecin dynkius f(x) umeer sKeTpeMyM B TOUKE X, TO JTHOO
f'(xg) =0, mubo f'(xy) He cymecTByer.

e [lepBooOpasmnoit gpyuknun f Ha mpoMe:kyTke | Ha3bIBAETCS
Takasi (pyHKIus £, 4To Jiist BeceX x € [ crpaBeJInBO paBeH-

creo F'(z) = f(x).

Ecnu B 3ajanun jgan rpaduk, TO BO-IIEPBBIX, OYEHb BarK-
HO He IlepernyTaThb 4eil 3To rpaduk: caMoil OyHKINM, ee
IPOM3BOIHON MM TepBoobpa3Hoil. Bo-BTOphIX, He myTaii-

Te MUHHMYM/MaKCUMyM (QYHKIUA C TOYKAMU MUIHIMY-

Ma,/MakcuMyMa. MUHIMYM /MAKCHMYM — 9TO «UTPUKH», a
TOYKA MUHUMYMa,/ MAKCUMyMa — «HKChI».

Bamanue #8. [IpoBepsieMblii HABBIK — «yME€Th BBIIIOJIHATD JIeii-
CTBUs C T€OMETPUIECKUMU (DUIypaMu, KOOPJMHATAMU 1 BEKTOPa-
MU ».

D10 npocras 3aja9a 1o crepeomeTpun. Tak ke Kak 1 3aanne 6,
9Ta 3a/a9a MOXKET OBITb PO JI000I (haKT U3 IIKOJBHONI cTepeo-
METPHH.
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https://www.youtube.com/playlist?list=PL3BJnp-dNqaxZ14swHp_pxewj14cDOu-s

He nyxKkHO oTmebHO 3ayumBaTh (POPMYJIBI JIjIsI 00HEMOB
BCEX M3yJaeMbIX TeJl. /JlocTaTouHo MoHATh, YTO BCe n3yvae-
MbI€ B IIKOJIE Tesia (KpoMe Tapa) JIeJIITCA Ha, JIBE IPYTIIbL.

o [luwmmuapsl: npu3Mbl (B 9aCTHOCTH, MNapaJiie/ieriie-
JIbI, B TOM YHCJIE U IPSIMOYTOJIbHBIE TapasLIeIeInIIe bl
1 KyObl) U TPsIMBbIe KPYTOBBIE MUJINHIPBL; UX O0BEMBI
paBHbl Sh.

e Konychr: mupamu/ipl (B TOM 9HCI€, TETPAdIPh) 1 MPsi-

Mble KPYTOBbIe KOHYCHI; TX O0bEMBI PABHBI §S h.

['ne S — moma b ocHOBaHMs, a h — BBICOTA.

Kcrartn, ecm BaM CJIOZKHO 3allOMHITH 00€ (hopMyIIbl — S = 41 R?
V= 4 R3 - 0 -
u 37r JIs1 TLTOIa Iu cepbl 1 0ObeMa Iapa, TO J0CTaToq

HO TIOMHHUTDb TOJIKO OJIHY W MOHSTDH, UTO, TaKyKe KaK U POPMYJIbI
JIJIS AJIMHBI OKPY?KHOCTU U IJIOMIAQN KpyTa, OHU CBA3aHBI 4epe3
TPOU3BOAHYIO. [leiicTBUTENIHLHO, €CTH B3ATH TPOM3BOHYIO <110 [y,
TO

o st kpyra: S' = (7 R?) = 2R = ¢;

/

4
e it mapa: V' = §7TR3 —4rR? = 8S.

Ha camowm jiesie 9TOT pakT cripaBei/inB 15 Mapa B TPOM3BOJIHLHOM
N-MEpPHOM IIPOCTPAHCTBE, HO 3JIeCh MbI 9TO JOKa3bIBAThL HE OyJIeM.

Samaame #9. IIpoBepsieMblii HABBIK — «yMeTh BBIIOJIHITH Bbl-
YUCJICHUST U TTPEOOPA30BAHUS ».
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https://www.youtube.com/playlist?list=PL3BJnp-dNqawV64Pv4LuCBML-sAKdI5qW

B sroMm 3ajiaHnm Hy2KHO Tpeodpa3oBaTh YUCI0BOE WM OYKBEHHOE
BbIpazkenue. IIpn 3ToM camo BbIpazkeHne MOKeT ObITh ajredpan-
YeCKIM, UPPAIMOHaIbHBIM, TOKA3aTeTbHBIM, JTOTapUMMUIIECKIM
W TpuroHomerpudeckuM. [Tosromy i1t yBepeHHOIO BBIIOJIHE-
HUST 9TOrO 3aJlaHusl HY?KHO YMETh I10JIb30BaThCAd (DOPMYIaMU CO-
KPaIeHHOI0 YMHOYKEHUSI U 3HATh OCHOBHBIC CBOMCTBa CTEICHEN,
JIOTapPUPMUIECKONH U TPUTOHOMETPUIECKIX (PYHKITHUI.

B 3aJjlaHuAX C YUCJIOBBIMU BbIpaK€HHUsSAMMN HE 6p0C&ﬁTer

cpas3y cuntarh. [lonpobyiiTe cHaua a yIPOCTUTH BhIparke-

nue. Hanpumep, ¢ nomornpbio (popMy/1 COKPaAIIEHHOI'O YMHO-
JKeHns.

Paccmorpum jBa npumepa.

4322 — 5682
1000

Ha,I'/JIﬂ;I/ITe SHa4YC€HUE BbIPazKE€HM A

BeraucasaTh Kazk/Iblii 13 KBaJIPATOB B OTACIbHOCTH JIOBOJIBHO TPY-
JIOEMKO, U €CTb BBICOKHIT PUCK CJiesIaTh apu(PMeTHIECKYIO OITUOKY.
Ho ecsin Bocnosib3oBaThcst (hOpMYJIOil pa3HOCTH KBaJIpaToB, TO B
YUCJIUTEJIE MbI TTOJTY YAM

432? — 5687 = (432 — 568)(432 4 568) = —136 - 1000.

[Tosromy orBer — «—136>.

1,23 45,6
12,3- 0,456

Haiiure 3nadenue BbIpayKeHnus
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B HO,Z[O6HI:>IX 3aJlaHUAX HE HYZ2KHO BbIYUCJIATH OTACJIbHO YUCJIUTECJIb
" 3HaMeHaTe/Ib. Z[OCT&TO‘-IHO 3aMe€TUThb, 94TO

123 456 123456
100 10 1000 °

123 456 123456
10 1000 10000

® YlICJIUTEJIb =

® 3HaMeEHaTeJ/Ib =

[TosTomy
1,23-45,6  123-456 123456  123-456 10000 0
12,3-0,456 1000 ~ 10000 1000 123-456

OTMeTuM, 9TO B TaKUX 3aja9ax, 4TOObI CJIydailHO He OMNOUTHCs
Ha TOP#AJIOK, TT0JIE3H0 BHAUYAJE MPUKUHYTH Y€MY PABHO 9TO BbIpa-
»kenne. Hampumep, Tak:

1,23-456 150 _50
12,3-0,456  12-0,5 6

Tenepnb, Korga BbI 3apaHee 3HaeTe, YTO OTBET 9TO MPUMEPHO 8, BbI
cpasy 1moiiMeTe, 9To omuoduch, eciau nojgyunte 1 wan 100.

B 3aganusx ¢ OyKBEHHBIMU BBbIPAyKEHUsIMH YaCTO MOYKHO
HEMHOI'O «CUYUTEPUTH», U MTOJIYUYUTh BEPHBIIl OTBET HE perias
yecTHO 3aJlanue. /lesio B ToOM, 94TO MBI 3apaHee 3HAEM, 9TO

orBeroM Oyer uucsio (Tako popmar EI'D). 3uadut, Bbpa-

JKeHue mpeodpasyeTcs TakK, 9To «OYKBbI» He OYIyT BXOJIUTh
B OTBeT. A 9TO O3HAaUaeT, YTO IPU BCEX 3HAUEHUSAX «OyKB»
OTBET OJINH U TOT 2Ke. [ToaTomy, Jiist TOro 4ToObI ero HANTH,
JIOCTATOYHO MOJICTABUTE JIIOOBIE JIOMYCTUMbBIE YNC/Ia BMECTO
«OYKB».
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PaccMmorpuM THUITTYIHBIN TTpUMep.

Haﬁ,ZLI/ITe SHa49C€HHUE BbIPpazKECHU I npu xr > 0.

5VT+2 2/
xr

/z

YecTHOE pelaieHue.

SV +2 2yx  bx+2yx 2V
NZ% T T T

s +2/7-2/F 5
T

X

= 5.

HedgecTtHoe penienme. Mubl 3HaET, 9TO OTBET HE 3aBUCUT OT .
[Toncrapum, nanpumep, x = 1. [Tosyunm

SVr+2 2z
N x

Samanue #10. IIpoBepsieMblii HaBBIK — «YMETb HCIIOJIH30BATH

=7—-2=05.

npuobpeTeHHbIe 3HAHUA U YMEHUs B IPAKTUIECKOIl JIeITeIbHOCTI
1 IIOBCEHEBHOM »KNU3HU».

D10 3aaH1e BBINVIAIUT KaK 3a4a49a 110 PU3NKe WM SKOHOMUKE, B
KOTOPOIT KpOMe YCJIOBHsl HAIIMCAIN eIé U Bee (POPMYJIbI, KOTOPLIE
HY>KHO HCIIOJIb30BaTh. [lo cyTu Jiisi ee pelneHust HYy»KHO IIPE00-
pa3oBaTh HEKOTOPOE BbIpaKeHHe (CM. COBETHI K 3aJIaHii0 #9) u
PEIUTh MPOCTelilee ypaBHeHNe WIN HEPABEHCTBO (CM. COBETHI K
3aJIAHII0 #5).

Pacemorpum ojiun ipumep.
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https://www.youtube.com/playlist?list=PL3BJnp-dNqay2YBjZ-hUvfEFU6hYcaYXt

Boionazmblit KoJ10K0JI, colepzKalinii ¥ = 5 MOJII BO3/IyXa
npu jaBjaeHnn p; = 1,75 arMocdepbl, MeJJIEHHO OITyCKa-
10T Ha JHO BojoéMa. IIpm sToM mpomcxoauT m3orepMmude-
CKOe CyKaTre BO3JyXa JI0 KOHETHOro JaBJIeHus py. PaboTa,
coBepIiaeMasl BOJION MPU CXKATUU BO3/LyXa, OIPEJIesIsIeTCs

Boipazkennem A = avT 10g2]2, re o = 9,7 — moctosin-
b1
nag, N = 300 K — remnepatypa Bo3ayxa. Haitaure, kakoe

JaBJIeHne Py (B aT™M) Oy/IeT NMeTh BO3IYX B KOJIOKOJIE, €C/IH

IpU CXKaTHHU BO31yXa Oblia coBepiiiena padota B 29100 /Ixk.

st perienns TakKux 3a/a9 MOXKHO JIIOO CHadaJ Ia I1peodpa3oBaTh
OYKBEHHOE PaBEHCTBO U TOJILKO IOTOM IOJICTABJISITD YHCJIa, JIIOO
HA00OPOT — MOJICTABUTL YUC/IA U TPe0OPA30BbIBATL Y7KE UNCIOBOE
BbIpasKeHne.

Eciin nofiTu nepBBIM IIyTeM, TO TOJIYIUTCS TaKOe pelieHune:

A
A:oleogQZ2 = log2]2:— =

D1 o avT
b2 A A
= — = 2aVT = p2 pl 2al/T
D1
A 29100 201 97

= 2.

avT  9,7-5-300 48.5-3 48,5
pp=1,75-22=1,75-4=7.

A ecyi BTOPBIM I1yTeM, TO TAKOE:
2
A = avT log, LI
b1

D2

P2
29100 = | =14 |
= 9100 = 9,7 - 5300 - logy —— 175 550 - og21 - =
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Do 29100 9
= =2 = —=2"=4 =
1,75 14550 1,75

= pp=4-1,75="T.

= log,

Samaame #£11. [Ipoepsiemblil HABBIK — «yMETh CTPOUTH M HC-
CJIeJ0BATDH IIPOCTERIINE MATEMATIIECKIE MO ».

DTO0 He O4YeHb CJIOYKHAS TEKCTOBas 3ajiada Ha JIBUXKEHUE, Ha COB-
MECTHYIO paboTy WJIM PO CILIABBI/ pacTBOphl. Jljist ee perremust
IIOMOT'YT COBETHBI 110 3aJaHusIM 71 u #£5.

BerioMHEM 110J1€3HBIE COOOparKeHusI, KOTOPhbIe HY>KHO 3HATh IIPU
pelieHnn TEKCTOBBIX 3a/1ad.

IBuxenne o peke. CKOPOCTb JIBUXKCHUS 110 T€YCHUIO PEKN
paBHa v + U, a IPOTUB TEYEHUs OHA PABHA U — U, [JIE U — CKOPOCTh
B CTOsTUIel BOJIe (COOCTBEHHASI CKOPOCTD ) TJIABATETLHOTO CPEJICTRA,
a u — cKopocTh Teuennst peku. CobcTBeHHAsI CKOPOCTD ILIOTa CUK-
TaeTCsl PABHOI HYJIIO.

CoBMecTHOe aBH>XKeHne BA0JIb npamoii. Ecin 1sa obbekTa B
HaYaIbHBIII MOMEHT BPEMEHH HaXO/sITCsl Ha PacCTOsHUM S 1 Ha-
YUHAIOT JBUTATHCS HABCTPEUY JIPYT JPYTY C IHOCTOSTHHBIME CKOPO-

CTAMU U U U, TO OHU BCTPETATCS Yepe3 BpeMsl, paBHOe = o
u—+v

Eciin 1Ba 00bekTa B HaUaJIbHbBII MOMEHT BPEMEHU HaXOJIATCSA Ha
paccTossHuN S, I BTOPOIl CO CKOPOCTHIO U HAUNHAET JIOTOHSITH IIep-
BOI'O, JIBUTAIONIETOCS CO CKOPOCTHIO ¥ < %, TO OHU BCTPETATCS

S

u—v

yepes BpeMmsd, paBHoe { =
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https://www.youtube.com/playlist?list=PL3BJnp-dNqazUv_31_uwZWNa44gAV3QyP

[Ipu perennn 3aja9 Ha JIBUZKEHHE MPUHSTO CYUTATh (€c-
JIU B YCJIOBUU HE OPOBOPEHO MPOTHBHOE), UTO JBUYKEHUE HA

OTJIEJIbHBIX yUACTKAX Pa6HOMEPHOE (TO €CTh CKOPOCTH Iie-

IIeX0/1a, BEJIOCUIIE 1A, AaBTOMOOWIIS, JIOJKN, TeUCHUSI PEKU 1
pOY. He 3aBUCAT OT Bpemern ). [IyTs S| mpoiteHHbIiT 00b-
eKTOM, olIpeesieTcst 1o (hopmysie S = vt, rje v — CKOPOCTh
00beKTa, a t — 3aTpadeHHOe BpeMs; J1I000e N3MeHEeHIe CKO-
POCTH JIBIZKYIIErocst 00beKTa (B TOM YHC/IE TTOBOPOTHI U
Pa3BOPOTHI) CYUTACTCH MTHOBEHHBIMU, TO €CTh TPOUCXOJIUT
6e3 3aTpaTbl BpeMEHU.

Bamaunm Ha pabory. B sTux 3ajadax paccMaTpuBaeTcst Mpou3-
BOJINTETHHOCTD YeJI0BEIECKOrO TPy/a (PbIThe KAHABBI, lIeUaTaHne
PYKOINCH, MOKpacka 3abopa) WJIN TPOU3BOJAUTEIbHOCTD PA3JINY-
HbIX MeXaHu3MoB (Tpy0, HAcOCOB U 1pod.). Ilpu periennn Takux
3a1a4 ncnosb3yercss popmyina A = Pt, rne A — Bechb 00beM BbI-
HOJTHSIEMOIT paboThI, PP — MIPOM3BOUTEILHOCTD TPY/I&, TO €CTh 00b-
eM paboThbl, BBINOJIHIEMbIN B €IMHUAILYY BPEeMeHHU, ¢ — BpeMsi, HeoO-
XOJUMO€ Ha BBIIIOJIHEHIE Beeil paboTHhI.

Mmuorue 3aJladll Ha pa60Ty HUYEM HE OTJINYalOTCd OT 3aJlavd
Ha IBHU>KEHIUC. ILOCT&TOLIHO B yCJIOBUH 3aMCHHTDL IIPOU3BO-

JINTEJIbHOCTh Ha CKOPOCTb, a PabOTy — Ha IepeMelleHne.

Korya 3aja4a cBejieHa K ypaBHEHHIO, He 3abbIBaiiTe PO COBET,
KOTOPBIIl ObLI B 3aJlaHUU #£5: «OT Bac TpedyeTcsi TOJIbKO OTBET,
II09TOMY JIOCTATOYHO yraJlaTh KOPEHb U HMPOBEPUTH, YTO OH ITOJI-
XoJuT». PaccMOTpHUM cjIeayIomuil mpumMep.
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Motopnasi JoaKa IpoIia IPOTUB TeUeHUs peku 112 K,
pa3BepHyJlach, W IOIMLJIa 0O0OPATHO B IYHKT OTIIPABJIEHUSI,
3aTPaATUB Ha OOpATHBIN IIyTh Ha 6 YacoB MeHbIe. Halimgnre
CKOPOCTH TEYCHUA, €CJIU CKOPOCTH JIOJKU B HEIIO/IBUKHOM

Bozie paBHa 11 kM/4. OTBer naiite B KM/ .

Eciin ckopocTh TedeHust peKn paBHa % KM /4, TO CKOPOCTh JIOJKH
110 TedeHn o pasHa 114w KM/, a CKOPOCTD JIOJKH MPOTHB TE€UEHMUSI
paBaa 11 — u xkm/4. [Tomyuaem ypasHenue:

112 112
11—u 11+u

Ec/u periarh 910 ypaBHeHue 4ecTHO (IPUBECTH K 00IIeMy 3HaMe-
HATEJTIO U YIIPOCTUTB ), TO HOJIYIUTCs TOBOJIBHO HEITPUSTHOE KBa/I-
parnoe ypastenue (3u?+112u—363 = 0), npu perieHnn KOToporo
BEJIMK PUCK OIINOKMU.

Hapaitre mocrynum nHade. CKopee BCEro OTBET TeJIblil 1 He OUeHb
OOJIBINION (TaK KaK 9TO CKOPOCTh TedeHWsl pekn). 3Hadnt, 112
JIOJIZKHO JIEJIUTHCA Ha JIBa YUC/Ia, OJJHO U3 KOTOPBIX 9yTh MEHbIIIe
11, a apyroe — uyTh 6osbIne. Jlerko 3amerutb, 9To 112 jmemurcs
na 8 u 14. Ilpm stom

112 112
2 14-8=6.
8 14 8=0

Beé! Snauut u = 3.

3amaame #12. [IpoBepsieMblil HABBIK — «yYMETb BBIIIOJHATE JIeii-
CTBUSI ¢ PYHKIUSIMITS.

D70 3aJlaHne Ha KccieoBaHne (DYHKINKI C ITOMOIIBIO TTPOM3BO/I-
HOM. 3ajia1un ObIBAIOT JBYX THUIIOB:
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https://www.youtube.com/playlist?list=PL3BJnp-dNqawpJAEyaANbBZp4bPcre_Gc

® HAXOYKJICHUE TOUEK MAKCHMYyMa,/MIUHIUMYMa, TO €CTh TOUYEK, B
KOTOPBIX (QDYHKIHST IPUHIMAET JIOKAJIBLHO caMoe DOJIBITIOE / MAJIeHbKOE
3HAYCHUE;

® HAXOXKJIEHUE HANOOJIBIIEr0 / HANMEHbIIIEro 3HAUeHU ST (DY HKITI
Ha IIPOMEZKYTKE.

s perenne 3aj1aun OMOTYT paKThl, KOTOPbIE Mbl BCIIOMIHAJIH
B 3aJlaHun 7£7.

Yrob6b! HaliTH HANOOJIbIIIEE U HAUMEHbIIIee 3HaYeHUs HelIpe-
PLIBHOI Ha oTpe3ke [a;b] QyHKIUM, TOCTATOIHO BBHIYUC-
JINTH 3HaUEHNe 3Toi (DYHKINN B KOHIIEBBIX TOUKAX, 8 TaKzKe

BO BCEX TOYKaX MHTEpBaJsia (a;b), B KOTOPHIX [TPON3BO/HASI
paBHa HYJIIO WINA HEe CYIIECTBYET, U U3 [OJIyYeHHOr0 Habopa
3HAUEHNIT BIOpaTh HAMOOJIbIee I HalMeHbIIIee.

Ho nnorma Ha 9Toil o3uIun BCTpedatoTcs 3a/1aHns, KOTOPble MOK-
HO pennTh 0e3 MCIob30BaHus mpon3BoaHoil. [lig nx perenns
JIOCTATOYHO YMETh HCCJe0BaTh KBaJIpaTuiHyio pyHKImo. Pac-
CMOTPUM OJIMH ITPUMEP.

2
Haiture HanmMenblee 3HadeHne DyHKINN y = 27 T20F3,

Boytesnm nonnbiit kpajipar: 2 + 2z + 3 = (z + 1)? + 2. 3na-
90T, TOKA3aTe/Ib CTEIIeHN He MeHbIe 2, U paBeH 2 1npu & = —1.
[TosTomy

y = 2x2+2:l:+3 _ 2(:c+1)2+2 > 22 — 4.

Hanwmenbimee 3uadenne pasuo 4 (u jpocruraercs npun © = —1).
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Bamanue #13. [IpoBepsieMblil HABLIK — «yMETb peliaTh ypaBHe-
HUS 1 HEPABEHCTBAY.

D10 nepsast U3 3aJ1a4, rjae Tpedyercs 1MopodHOe pelleHne. 3a/1a-
HUE CTOUT 2 0aJijia U COJEPXKUT JABa MYHKTA, 38 KayKIbIil 13 KOTO-
PBIX MOYKHO TOJIYINTh 1 OaJsil. B mepBoM NyHKTE HY»KHO PEIlInTh
ypaBHeHne (dale BCero TPUTOHOMETPHUUECKOE, HO BCTPEUAIOTCSI
JorapudMUIecKre U NPPAIMOHAIbHBIE YDABHEHNUS ), & BO BTOPOM —
0TOOpaTh KOPHU, IIPUHAJJIEYKAIe HEKOTOPOMY IIPOMEXKYTKY.

Yr006b! cIPaBUTBHCS € 3aJlaHIEM HYXKHO YMETh pellarh 9yTh 0oJiee
CJIOZKHBIC YPaBHEHUSA, YeM Te, KOTOpble ObLIN B 3aJaHUN 7£5.

Samanme #14. [IpoBepsieMblil HABBIK — «yYMeTb BbIIIOJIHSITE JIeii-
CTBHSI C T€OMETPHYCCKUMU (PUTYypaMU, KOOPJAMHATAMU 1 BEKTOPa-
MU ».

3ajlaHne 1o cTepeoMeTPH, CTOUT 2 OaJjLia 1 COAEPKUT JIBa, ITYHK-
Ta, 3a KaKJblil 13 KOTOPBIX MOYKHO MOJIy9uTh 1 6asi. B mepBom
IIYHKTE HYKHO JIOKA3aTh KaKOe-TO yTBEPKJIeHUe IIPO NeOMeTpU-
YeCKYI0 KOHCTPYKIIMIO, & BO BTOPOM — HalTH KaKyI0-TO BeJIHUINHY.
Hampuwmep,

e 00bEM MHOTOIPAHHUKA WM HUJIMHIPA;

® DACCTOAHUE OT TOYKHM JIO NPAMOIT U JO ILJIOCKOCTH;
® ILJIONIAJb CEUEHUSI;

® YIOJI MEXKJIY IJIOCKOCTSIMU;

® DACCTOAHUE MEXKJIY MPAMbBIMU UJIN IIJIOCKOCTSMMU;

® YIoJI MEXKJY IPAMOIl U TIJIOCKOCTBIO;

YIOJI MEXKJ1y CKPEeIUBAIOIIUMUCS ITPIMbIMU.
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https://www.youtube.com/playlist?list=PL3BJnp-dNqayTIC6rFmKbH5FCFkadyij6
https://www.youtube.com/playlist?list=PL3BJnp-dNqaza0FRUCDpuwRYXnoF9ySIc

OO6cyM OCHOBHBIE MJI€H, KOTOPbIE MOIYT IIPUTOAUTHCS HIPU Pe-
IIEHUU 9TOr0O 3aJaHUSI.

e Fc/im B mepBoM IyHKTe HYKHO JIOKA3aTh IepIeHInKYIsap-
HOCTb JIByX CKPEIMBAIONINXCH MPAMbBIX, TO Yalle BCEro 3TO
JIETKO C/ICJIaTh UCIIOJIb3Ys TCOPEMY O TPEX MEePIEHIUKYJIAPax.

e [ly1s1 pemmennst 3aa4 Ha HAXOXKIEHIS 00beMa, IIOMOTYT COBe-
ThI K 3aJIJaHUI0 #£8.

e PaccrosiHiie 0T TOYKH JI0 IIJIOCKOCTH MOYKHO HailTu Tak. BbI-
OpaB y100HBIE TPU TOYKH Ha IJIOCKOCTH, HANTH ILJIOIIAJIb TPe-
YIOJIbHUKA ¢ BEPIIMHAMUI B 9THX TOYKAX U 00bEM TeTpa’dIpa
C BepIIMHAMU B 9TH U HUCXOAHOI TouKax. VlckoMoe paccTosi-
HIE — 9TO BBICOTA MOJIyYeHHOTO TeTpas’ap. OHa HAXOIUTCA U3

dopmyitbl st obbema: h = <

e Jl1s1 pemrenust 3aJa4 PO ILIOIMIAJIL CEUEHUS U YO MEXKLY
ILJIOCKOCTSIMI, IOJIE3HO IIOMHUTEL hopmyiy S’ = S cos a, cBsi-
3BIBAIOILYIO ILIOHIAL PUrypsl S, IIomals eé npoeknun S’
1 YOI (v MEXKJTY ILIOCKOCTSIMIU.

Bamanue #15. [IpoBepsieMblil HABBIK — «yMETb peliaTh ypaBHe-
HUA 1 HCPABEHCTBAY.

Bajtanne crout 2 6asuta. Ha 9Toit mosnumun galie Bcero HaXouTcs
JorapudMUIecKoe WK MOKA3aTeIbHOe HEPABEHCTBO (HO BCTpeda-
FOTCSI U PAIMOHAJIbHBIE U HPPAINOHAJBHBIE).

Boabinacerso 3a a4 JI0O 110cjIe 3aM€HDI, JINOO I10CJIE UCIIOIb30Ba-
HHA MeToda palMOHaJIN3allll, CBOAATCA K PEIICHUIO PallMOHaJIb-
HOI'O HEPpABCHCTBA, IIO9TOMY IJId MX pEHICHUA BazKHO YMETD I10JIb-
30BaTbCsA METOJOM MHTEPBAJIOB.
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https://www.youtube.com/watch?v=rZthF0i-dnI
https://www.youtube.com/playlist?list=PL3BJnp-dNqazAVB7H-qPXTVgzwyUeZPNx
https://www.youtube.com/watch?v=_skyZu5ARAs

Bamanue #16. [IpoBepsieMblii HABBIK — «yMETH BBITOJIHATD JICii-
CTBHSI C FeOMeTPUYECKUMU (pUTrypaMu, KOOPAMHATAMU 1 BEKTOPa-
MU ».

DTO 3a/IaH1e 110 TIAHUMETPHUH CPeIHell CJI0KHOCTH, CTOUT 3 OaJLia,
1 COJEPXKUT JIBa MyHKTa. B mepBoM IyHKTE, 38 KOTOPBIT MOXKHO
noJIyduTh 1 6aJj11, HeoOXOUMO JI0Ka3aTh KaKoe-TO yTBEPXKJICHUE
PO T€OMETPUYECKYI0 KOHCTPYKIUIO, a BO BTOPOM, 3a KOTOPBIii
MOXKHO TIOJIYYIUTDb 2 OaJiia, — HAfTH KaKyr-TO BeJIMUYNHY.

Kpome Tex hakToB, KOTOpbIE MBI YIIOMUHAJIN B 33 JaHIH 73, Jallle
BCETrO MPU PEIIeHnN 9TOTO 3a/IaHns HYKHbI:

® CBA3KU MeEXKAY dJIeMeHTaMU IIPAMOYI'OJIbHOI'O TPEYIr'OJIbHUKA,

e (PaKTHI IPO BIUCAHHYIO U ONMMMCAHHYIO OKPYZKHOCTH TPEYTOJThb-
HUKA,;

e (PaKTHI PO TOUYKU Iepecevenns MeinaH, OUCCEKTPHUC, BHICOT
U CEPEeJIMHHBIX IIEePIEHINKYISIPOB;

® TeopeMa O OUCCEKTPUCE yIyia TPEYroJbHIKA,;

e HOPMYJIBI JIJIsI ILJIOMIAIN TPEYTOJIbHIKA, B TOM YUCe, 1 (Dop-
Mmysa ['epona;

® TeopeMbl O KacaTeJIbHOI U ceKyllleil, O JBYX CEeKyIINUX, O Ile-
peceKaromxcs Xop/ax;

® TCOPEMbI CMHYCOB 1 KOCUHYCOB.

Bamanue #17. IlpoBepsieMblii HaBBIK — «YMETb HCIIOJIb30BATH
MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUIECKO JIedTeTbHOCTI
1 IIOBCEIHEBHOM »KN3HU».

DT0 HKOHOMHUUECKas 3ajiada, KoTopas crouT 3 Oajia. Takue 3a-
JIaHs OBIBAIOT IBYX THUIIOB:
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e 3a/1a49n HA GAHKOBCKIE TPOIEHTHI (IIPO BKJIABI UJIN KPEJIi-
TBI);

® 3a/la4YU Ha OIITHMMHUI3allUuIo.

J171s1 ycIenHoro pelrenus 3a/1a4 Ha OaHKOBCKHE IIPOIEHTHI HY2KHO
XOPOIIO IIOHUMAaTh KaK PabOTATh C IIPOIEHTAMU U 3HATH (DOPMYJILI
JUI CYyMM apu@MeTHIecKoil 1 reOMeTpUIecKoil Mporpeccuii.

[Ipu pemenun 3a7a4 Ha ONTHUMUBAINIO IIOMOI'YT HABBIKH HCCJIE-
JoBaHust (PYHKIUI Ha SKCTPEMYMbI, KOTOPbIe Mbl 00CY»KJ1a/Ii B
3aJaHnn #12.

3amanme #18. [IpoepsieMblil HABBIK — «yMeTh PellaTh ypaBHe-
HUSI 1 HEPABEHCTBAa.

D70 3ajada (ypaBHEHHE, HEPABEHCTBO WM UX CHCTEMA) C Tapa-
METPOM, KOTopas cTouT 4 daJiia.

OOcyauM JiBa OCHOBHBIX MeTOJIa, KOTOPbIe ITIOMOTaiOT PEIINTh 3a-
Jagn ¢ napamerpoM. OObIYHO, KaXKyI0 KOHKPETHYIO 3a1a9y MOK-
HO PEIINTb HEeCKOJbKHMU CIIOCODaMU, HO YeM OOJIbIlle MeTOJIOB B
BallleM <«apceHaJsie», TeM OOJIbIe MAHCOB CIPABUTHCS € 3a1a4ei.

AHaauTU4YecKnii MOIXO0A. IJTOT IOJX0J 3aK/II0YAEeTCI B TOM,
YTOOBI IIPOCTO PEIIUTh COOTBETCTBYIOIIEE YPaBHEHHE WM Hepa-
BEHCTBO TaK, OyJITO IapaMeTp u3BecTeH. /Iy 9Toro Hy»KHO yMeThb
XOPOIIIO pelaTh yPAaBHEHUs] U HEPABEHCTBA (CMOTPUTE 3a/IaHMUsI
#13 u #15). DTOT METOJI CUJIBHO YCIOKHSIETCST, €CIH 3a/a9a CO-
JIEPZKUT MOJLYJIb WM HEPABEHCTBO, TaK KaK BO3HUKAECT OOJIBLIIOE
KOJINYECTBO CJYYaeB B 3aBUCUMOCTU OT TOI'O, IJle Ha YUCJIOBOI
IPAMOIT JICZKUT T1apaMeTp.

I'paduygecknii moaxos. TOT MOAXO/I 3aKIIOIALTCS B TOM, UTO-
OBl M300pPa3UTh MHOYKECTBO TOYEK, KOTOPLIE
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e 3a/aeT ypaBHeHHe/HepaBeHCTBA B KoopjuHaTax (r;a), 9To
O3BOJIAET IIPU KarKJIOM 3HAUCHHUU IIapaMerpa sIBHO BUJETh
CKOJIBKO ¥ KAKWX PEIeHnii eCTh Y ypaBHEHNUs / HEDABEHCTBA;

® 3aJlaeT CUCTeMa ypaBHEHNUIT /HepaBeHCTB B KOOpAUHATAX ()Y );
B 9TOM ciaydae rpaduk OymIeT «IMHAMIYCCKUM», TaK KaK
MHOKECTBO TOUEK OyJeT MEHSIThCS B 3aBUCUMOCTH OT IIapa-
MeTpaA.

[t yBEpEHHOr0 MCIIOJIb30BAHUsT 9TOTO II0JX0/Ia HYKHO YMETb
1o opmysaM CTPOUTH rpaduKu MPsAMbIX, napadosi, runepbos n
OKPY?KHOCTEfl, a TaKyKe BCEBO3ZMOXKHBIX 00J1acTell orpaHnIeHHbIX
STUMU KPUBBIMHA.

Bamanue 7#19. [IpoepsieMblii HABBIK — «yYMeTh CTPOUTH U HC-
CJIEJIOBATH IIPOCTEIINEe MaTeMaTUudIeCKue MOJIEJIH ».

Ha »Toit mosunmum MOKHO BCTPETUTH TEKCTOBYIO WU aJiredpa-
MYECKYIO 3a/lady BBICOKOI CJIOKHOCTH. 3ajianue crouT 4 OaJiia
1 OOBIYHO COJIEPYKUT TPH MYyHKTa. 3a KaXKJbIl U3 TEePBbLIX JIBYX
IIYHKTOB MOYKHO ITOJIyYUTh 110 1 Oasuty, a 3a MmocjaeHuii — 2.

XoTd JIJ1d pelienns 3a/aun He TpedyeTcst KAKITX-TO BHEITKOJIbHBIX
3HAHUI, OHA CJI0ZKHA CBOE HECTAHAPTHOCTHIO U HEOOXOINMOCTHIO
JIOTMYECKH paccyKaaTh s ee pertennst. Cpejin pakToB, KOTOPbIE
MOT'YT HIPUTOJUTLCA JIJId PelleHusd, CTOUT OTMETUTD CJIe/IYIONIUe:

® 3JIeMEeHTBhI TeOPUN YuCcesl — OCHOBHAs TeopeMa apudMeTuKH,

CBOICTBA JIEJIMMOCTHU U NIPU3HAKN JIeJIMMOCTH Ha 2, 3, 5, 9, 10
n 11;

e pakThl PO apupMeTHIECKYI0 I TeOMEeTPIIECKYIO IIPOrpec-
cuio — (pOPMYJIBI OOIIEro 4JjeHa, XapaKTePUCTHIECKe CBOii-
cTBa, POPMYJIbI CYMMbI IIEPBBIX UJIEHOB;
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® JJICMCHTDI KOM6MH&TOpI/IKH - HO,ZI‘CLIéT BapuaHTOB, ITpaBHJIa
I[Ipou3BeacHd U CYMMDBI.

He cmorps Ha To, 9TO 1EJMKOM 3a/aHle PEITUTL JOBOJIBHO CJIOZK-
HO, MEPBBIN MyHKT 4YacTO OBIBAET OYEHB MPOCTHIM. PaccMoTpuM
HECKOJIBKO IIPUMEPOB.

C HaTypaJbHBIM YHCJIOM IIPOBOJSIT CJIEIYIONIYIO OllePaIUIo:
MEXK]1y KazKJIbIMU JIBYMSI €10 COCEeIHIUMU I PaMH 3al1iChl-

BAIOT CyMMY 9TuX Iudp (Hampumep, u3 qucaa 1923 mosy-
qaercs quncsio 110911253).
a) IlpuBejure mpumep dmncia, u3 KOTOPOIO IMOJIYUIAETCsI

2108124117.

6) MoxkeT /it U3 KAKOro-HUOY/Ib IUC/Ia TTOJTYIUThCST IUC/I0
374941287

B) Kakoe nambosibitiee wmcsio, kKparHoe 11, MoxkKeT MoJTy-
YUTHCST U3 TPEX3HATHOIO YNC/Ia7!

Baumarensbao nocmorpes Ha 2108124117 yterko yBuyers 2108124 117.
[Tosryuaem orser 2847. Beé! Ilepsblit myHKT pelieH.
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B »xkuBoM yroJiKe 4eThIpe yaeHnKa KOPMAT KPOJINKOB. Kark-
JIbIT KODMUT HECKOJIBKUX (XOTst ObI 0JJHOrO) KPOJIMKOB, HO

He Bcex. [lepBriit yaenuk gaet nmopmuio mo 100 rpamm, BTO-
poit — 110 200 rpamMm, Tpetnii — o 300 rpamMm, a YeTBEPTHIT —
o 400 rpammM.

a) MozkeT Jin OKa3aThCsi Tak, ITO KPOJUKOB ObLIO 15 1 Bee
OHMU TIOJTYUMJIN OJIMHAKOBOE KOJUUIECTBO KOpMa?!

6) Mozker Jin 0Ka3aThCs Tak, YTO KPOJUKOB ObLI0 15 1 BCe
OHI TOJIYUMJIN Pa3HOE KOJUYIECTBO KOpMa?!

B) Kakoe nanboJibiee KOJMIECTBO KPOJIUKOB MOTJIO OBITH B
JKITBOM yTOJIKE, €CJIN KaxKIbIil yIeHNK HACHIIAJI KOPM POB-
HO YeThIpeM KpOJIMKaM M BCe KPOJUKHU TMOJYyUUIN PasHoe
KOJIMIECTBO KOpMa?

Hocrarouno pazmesnTsb 15 KPOJNKOB Ha JIFOObIE JIBe TPYIIIIbI (Ha-
npumep, Ha 5 1 10 KpomkoB), u nepBoii rpyiire gath o 1004400,
a BTopoit — o 200 + 300.

B HecKOTbKIX OJMHAKOBBIX OOYKAX HAJUTO HEKOTOPOE KO-
JIMYIECTBO JINTPOB BOJBI (HEOOS3ATEIBHO OMHAKOBOE). 32
OJINH pa3 MOKHO MEPETUTD JTI060e KOJTUIECTBO BOIBI U3 OJ1-
HOIt OOYKH B JIPYTYIO.

a) Ilycts ectb werbipe 6ouku, B KoTopbix 29, 32, 40, 91
auTpoB. MokHO Jin He DoJiee YeM 3a YeThIpe MepeTHBAHIA
YyPaBHSITH KOJUYIECTBO BOJIbI B OOUKaX?!

6) Ilycth ecth cemb Oodek. Beerjga jin MOXKHO ypaBHSITH
KOJIMYECTBO BOJIbI BO Bcex OoUKax He Oojiee UeM 3a MAThb
HnepeTnBaHmIiT!

B) 3a KaKoe HaNMEeHbIee KOJIMIECTBO [ePeINBAHIN MOXKHO
3aBEJIOMO YPABHSITH KOJIUIECTBO BOJLI B 26 Ooukax?
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[TocunTaem, CKOJILKO BCETO JINTPOB:
29 + 32+ 40+ 91 = 192.

SHaunT, ec/in BO Beex DOUKax Oy/IeT IMOPOBHY, TO B KayKJI0it OyaeT
192/4 = 48. ocrarouno u3 6ouku, B Koropoit 91, nepeurs 19,
16 m 8, cooTBeTCTBEHHO, B MEPBYIO, BTOPYIO U TpeThio. I B Hei

ocranerca 91 — 19 — 16 — 8 = 48.

Bujro, 9To nepBble MyHKTHI B 9TUX 3a/a9aX COBCEM ITPOCTHIE, J1a,
1 BTOpble TOXKe He OYeHb cJoyKHble. He cTonT ymyckaTh BO3MOXK-
HOCTb IIOJIYyYUTh Ha 9TOM 3ajaHun 1-2 6aJjiia, jjaxke ecjii y Bac
HET BpEMEHU U CUJI PENIUTH €ro MeJUKOM.
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Kak roroBurbcsa K IK3aMEHy

Onpenennre mesb. /s Havasia Hy»KHO MOHATH HA KAKO ypo-
BEHDb BbI XOTUTE BBLIITH, U He 3a0bIBATH, YTO KPOME MaTeMaTUKN
HYZKHO €I11€ ¢/laBaTh HECKOJIBKO ITPeJIMeTOB. e BaM JI0CTaTOYHO
70-80 OaJ1oB, M ecTh TeMa, KOTopas IPOBUCAET, CKOpee BCEro He
CTOUT TPATUTh Ha HEE BpeMs.

[IpokauuBaiiTe Bce HEOOXOUMbBIE IIPEIMEThI apaJuieabHo. VHOo-
rj1a OBIBAET TaK, YTO aDUTYPUEHT MHOTO CHUJI BKJIAJIBIBAET B IO/I-
IOTOBKY 110 MaTeMaTHKe JIOBOJIUT €€ JIO COBEPIIeHCTBa, 1 HAIIUIIN-
Te EI'D na 100 6a/10B, HO IpH 3TOM (PU3KKY, HAIIPUMED, IUIIET
Bcero Ha 50. B urore 06b1710 OBI 3 PeKTUBHEE TOTPATUTL OOJIBIIIE
yenuit Ha usuky n gosectu eé g0 70 6asmos. [Ipokagars ¢ 50
1o 70 mpore, gem ¢ 90 1o 100.

C ugero Hauath. [lojaroroska Kk EI'D jgenurcs na jaBa srama: o0y-
YeHue U IpoBepKa CBOEro ypoBHs. Bo BpeMms oOydueHus CTOUT 3a-
HOBO IIPOCMOTPETH yUEOHUK, ITOBTOPUTH HEIOHATHbBIE MJIH CJIOZK-
HbIE TEMBbI, BCIIOMHUTH OCHOBHBIE (akThl. /11 oTpaboTKN TeMbl
HauYMHalTe ¢ TPOCTHIX 3a/a4. ToJbKO KOTrJia XOpPOIIO YCBOUTE Ma-
TepuaJl, nepexojaure K 3agadam us EI'D.

OTpaboraiiTe TECTOBYIO YacCTh. Eic/ii1 BbI pacCUUThIBAETE ClIaTh
sx3amen Ha 90+ O6a/LJIOB, TO BaM HYKHO HAYIUTHCS YUCTO PENIaTh
TecTOBYIO JacTh 3a 20-30 MunyT. 3acekaiiTe BpeMs 10 TaiiMepy u
yIpaxKHANTeCh ¢ TPEHUPOBOYHBIMU BapuaHTamMu. B HUX MOXKHO
CaAMOCTOSATEHHO MPOBEPUTH MPABUIBHOCTL OTBETOB, & TaKKe I0-
HATH CBOIl YPOBEHDL MOJIOTOBKH.
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CutbHBIE MIKOJBHUKN HOPOil CIOTHIKAIOTCS Ha MEPBBIX 12
3aJ1avax, MOTOMY YTO HMPUBBLIKJIM PEIIATh YTO-TO DOJIEe CO-
nepzxareabHoe. O0uIHO, Korja Takue pedsTa TepsiroT OaJl-
JIbI, BpeMsI I CUJIbI Ha IIPOCTHIX 3a1adax.

Ecnn ke Bama 1esb 70-75 6a/1/10B, TO 9T0 Bcero 14-16 nmepBUIHBIX
6astoB. MoxkHO TpartuTh jgazke 1o 10-15 MuUHYT Ha camble IIPO-
CTBIC 33J1a4i, HO JIOBOJUTL UX JIO COCTOAHUSI, Korjaa Bbl Ha 100%
yBepeHbl B cBoeM oTBeTe. IlepenposepsiiiTe cebsi, peraiite pasHbI-
Mu criocobamu. Best TecToBast 94acTh, ILUIIOC eIie Iapa 3ajad 1 9TO
y2ke 70-75 6asios!

He GoiiTech c0>XKHBIX 3amaHnii. Hekoropble MIKOIbHBIE YUl-
TeJIsI TOBOPSAT, UTO IOC/IEIHIe 3aJaHNs CJAUIIKOM CJIOXKHBIE, I CO-
BCEM He XOTAT 00CY:KJIaTh UX CO IKoJbHuKaMmu. Ha camom jiese
9TO He coBceM Tak. Bee 3ajaun n3 EI'D peniaembl npu JI02KHOM
cTapaHuu.

lesio B TOM, 9TO JIOMAITHUE, CAMOCTOATEIbHBIE U KOHTPOJbHbBIE
pabOTHI 10 MaTeMaTHKe MPUYyUIMJIn Bac K TOMY, UTO Ha 3ajady
HY2KHO TpaTuTh He Oojiee, yeM 5—10 mMunyT. Tak y MKOJIbHIKOB
MOsIBJIIETCS OIILYIIIEHNe, YTO €CJIM He MOXKelllb pelinuTh 3a 10 Mu-
HYT, TO U He oJiyauTcst copceM. OJiHAKO, B peajibHOM MaTeMaThKe
eCTh CJIOYKHBIE MaTeMaTHYecKue MpodJieMbl, KOTOPbIE PEIIaloTcs
HeJIeIIMI, MecdaIaMu 1 jtazke rogaMu. U 3To HopMaJsbHO.

Elcyin BbI, HATpUMeEp, TpeHUPYeTeCh pentaTh 3ajianue # 19, To Hop-
MaJIbHO, €CJIU B MEPBBI pa3 BbI MOTPATUTe Ha Hero Hejesio. [lo-
JIyMaJIu Ha/l HUM Yac, ecJIi HeT HUKaKUX uJieil, BEepHUTECh K HEMY
gyepes JieHb, depe3 aBa. CHoBa moayMaiiTe HaJl peIieHneM 9TOrO 3a-
JlaHusl, paccMaTpuBaiiTe pa3uble criocoObl. He oTuanBaiitecn, ecim
He YJIaJI0Ch PEelIuTh 3aJlady U CO BTOPON-TPEThell MONBITKI — Ha/l
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Hell MOXKHO JyMaTh 110 4Yacy B TedeHue Hejenn. Heam cnadasa
BBl OyJleTe CyMMapHO TPaTUTh Ha 3ajady 5-10 dacoB — mpekpac-
ro! [IpooskaiiTe TpeHNpOBATHCs, IPOJIOIZKaliTe pemars. Ecin y
BaC €CTh JJOCTATOYHO BPEMEHHU 1 »KeJIaHWs, B KAKOH-TO MOMEHT BbI
BBIIiJIeTe Ha CTaOUJIbHOE pellleHne TaKnuX 33 JaHnil B TeUeHne Jaca.
DTOro JO0CTATOYHO, YTOOBI «3aTalluThy X Ha EI'D.

Jj1s1 TOro, 9T00ObBI IIepecTaTh 00SITHCs CJIOXKHBIX 3a1a4, HY K-

HO TIPOCTO PENIaTh UX KaK MOXKHO OOJIbIIIE.

Taiimep. Heobxoumo y3HATD, CKOJIBKO BPEMEHI BaM MOTpedyeT-
cs Ha perenne Beex 3a0a4. J[1g 9Toro Bo3bMUTE BAPUAHT MTPOIILIO-
ro Tojia, IOCTaBbTe TaiiMep Ha 4 Jaca W Bce 9TO BpeMsl perraiire,
HU Ha YTO He OTBJIEKasCh. B nTore BHI moiiMeTe, CKOJILKO yCIleeTe
cienaTh 3a 4 Jaca sK3aMeHa.

st yeremnoit caaun EI'D maso ymers pemrarh 100y 3a-
Jlaqy, HY>KHO B CTPECCOBBIX YCJIOBUSIX dK3aMeHa yCIeBaTh

oTpemarh 1 obopMuUThL BCE 3a 4 Jaca.

IIpoGHBIE 3K3aMeHBbI. X MpoBOIAT Ha yPOBHE MIKOJIBI HJIH I'O-
pojia. B KpymHbBIX ropoiax ecTh IMeHTPHI, TJe 38 HeDOBITYIO TIaTy
TOXKe MOXKHO TpoiiTu mpodublit KI'9. OiHaKko, HY>KHO YIUTHIBATD,
YTO «ITPOOHUK» MOYKET CUJIBHO OTJINYATHCS OT PEAJILHOIO IK3aMe-
Ha. Ho B j1obom citydae, npobubiit EI'D gact xopoiiee npejcras-
JIEHUE O TOM, KaK YCTPOEHBI 33/ IaHus 1 caMa IIPoIeIypa SK3aMeHa.
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