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BBEJIEHHUE

Tema mNpakTUKO-OPUEHTUPOBAHHOW pabOThI: «0O0IIE00pa3oBaTeIbHbIC

TCJICTpaM OOTBI» SIBJISIETCS HA CGFOI[HSIIHHI/Iﬁ JCHb JOCTAaTOYHO aKTyaHbHOﬁ.

Celiuac y4eHHMKH W CTYJIEHTHI BCE 4Yalle HCHOJB3YIOT KaJIbKyJISTOPHI U
3a0BIBAIOT, KaK OBICTPO CUUTATh B YME, KPOME TOTO, MHOTHE JICHATCS 3alIOMHUHATH
BaXHYI0 HMH(pOpMaiuio mo (u3uke u XUMHUH, XOTs 0€3 BCeX ITHX 3HAHUN Ha

9K3aMEHE HUKaK HE O0OOWTHCE.

MHorue mioxo NOHUMaKT XUMUIO U (PU3UKY, U3-32 YEr0 OBICTPO TEPSAIOT
UHTEpeC K 3TUM npeameraM. be3 3HaHus BaXKHBIX TeM U 0a30BBIX MOHATUH CII0KHO

JIBUTAThCS BIIEPE.

YToOsl pemuTh 3Ty Npo0aemMy, sl CO3[al CHEUaNIbHBIX TEIerpaM-00TOB 10O

MaTEMAaTHUKCE, (1)I/I3I/IK€ U XUMUH.

OTH BUPTYyaIbHBIE TIOMOITHUKH ITOMOT'YT BOCIIOJTHUTH MPOOENbl B 3HAHUSIX,
OTKPBITH JJIs €01 HOBBIE 3HAHUSI M 3AMHTEPECOBATHCA Y4E00H BHOBB, TAK)KE MHOTHE

U3 HUX UMEIOT B ce0e TPEHUPOBKH JIJIsl 3aKPETICHUS MMOTYyYE€HHOTO MaTepHaia.

AKTYaIbHOCTh TeMbl: CTyJCHTBHl U IIKOJBLHUKH BCE YaIlle TOJb3YIOTCS
KAJIBKYJIITOPOM U 3a0BIBAIOT METOJIBI OBICTPOTO Cu€Ta, 3a0bIBAIOT CaMble Ba)KHBIC
TEMBI TI0 XUMHUH, TaK KaK MepecTalIid MOHUMATh XUMUIO0, U3-3a YE€T0 Y HUX Yy Mpomal
WHTEPEC K TMpeaMeTy, 3a0bIBatOT 0a30BbIC OmpeneneHus mo ¢Gusnuke, 0e3 3HAHUS

KOTOPLIX JaJIbIIC HC ITPOABUHYTLCH.

O0bexT HccaenoBaHus — IpobieMa MOTEPU HABBIKOB OBICTPOTO CYETA MO

MaTeMaTHKE ¥ 3a0bIBaHUS 0A30BEIX TEM IO (1)I/I3I/IKC U XUMUHU.

IIpenmer mMcciaenoBaHUsi — MCIOJIB30BAHME — CIIELMAIM3UPOBAHHBIX
TelerpaM-00TOB  Kak CpPEeACTBO  MOBBIIEHUS A(OPEKTUBHOCTH  00yyeHUs
MaTeMaTuke, (U3MKe U XUMHUH, HAIPaBJICHHbIC Ha BOCCTAHOBJICHHWE U Pa3BUTHE
HaBBIKOB OBICTpPOro cuéra, MOHMMaHMs 0a30BBIX MOHATUH U OOLIEr0 MHTEpeca K

IpeIMETaM.



Ienb - cozmanne u anpoOanus DJICKTPOHHBIX YICOHBIX TOCOOMH 10 MaTeMaTHKeE,
XUMUU U (pu3uKe.

I'mnmore3a HCCJICAOBAHUSA: MCIIOJb30BAHUEC DJICKTPOHHOTI'O y‘-I€6HOFO

noco6ust (DVYII) noBeiliaeT ypoBeHb OCBOEHUSI TEOPETUYECKOTO U MPAKTUYECKOTO

Marepuana.

MeToabl uccaea0BaHMs - aHATU3, 0000IIeHNE, CpaBHEHNE,

aHKETUPOBaHUE, ONPOC, HAOIIO/ICHHE.
3aaa4m HCCaeI0BAHUA:

1. Haiitu 1 cucTeMaTu3upoBaTh Pa3IUnYHbIE aJITOPUTMBI U IPUEMBI OBICTPOTO
cycra.

2. YCTaHOBHTH, KAKNE MAaTEMaTUYECKHUE ONIEPALIMM CIIOKHEE BCETO JArOTCS
yYalMcsl.

3. BbiBuTh akTopsl, OpMHUPYIOINE HETAaTUBHOE OTHOIICHNUE K XUMHUH U
busuke.

4. Omnpenenuth, KaKKe TEMbI IO XUMUHU U (DU3UKE MPEACTABISAIOT HANOOJIBIIYIO

CJI0’KHOCTB JUIsl Y4YallluXcsl.

[IpoBecTr aHKETUPOBAHUS U OIIPOCHI.

[IpoBecTn ypok cpeau CTyAEHTOB CBOEM I'PYIIIIBI.

Co3znarb 2JIeKTpoHHBIC YueOHbIe mocodus (DVYII) B Buze Tenerpam 60TOB:

®© =2 W

Hcnonb3oBaTh A3BIK HpOrpaMMHUPOBAHUS Python 151 cpeny
nporpammupoBanus Pycharm.

9. Bocnonb3oBarbesi MeTooM kKHOMOK ReplyKeyboardMarkup.
10.3anporpammupoBaTh Tenerpam 60TOB.

11.TIpoBeputh Tenerpam 00TOB Ha PaOOTOCTIOCOOHOCTb.

12.3anyctuth OOTOB Ha XOCTUHTE beget.



I''TABA 1. AHKETUPOBAHUSA U OITPOCHI CPEJIN CTYJAEHTOB
MOEMH I'PYIIbI

B nauane cBoeil paboThl 51 peuIni NPOBECTU Pa3WYHbIE aHKETUPOBAHUS U
OTIPOCHI JIJISl TOTO, YTOOBI BBIIBUTH CaMbI€ CIIOKHBIE TEMBI, OTIPEICIUTh TPOOEIHI B
3HaHUAX, PaKkToOpsl, HOPMUPYIOIIME HEraTUBHOE OTHOIIICHHE K XUMUM U (QUBUKE U
TaK JaJee.

Bc€ 310 OBLIO clemaHo MHOW It TOTO, YTOOBI ONPEASTUTh JadbHEUIINM
BEKTOP Pa3BUTHUS MOETO MPOEKTA, YTOOBI MOHATH, KAKYI0 HH(POPMAIIHIO U TI0 KAKUM
TEeMaM MCII0JIb30BaTh B MOUX TeJIerpaM 0oTax.

1.1 AHKeTHpOBaHHE IO MAaTEMAaTHKE

Ilo matemaTuke sl NPOBEN OHJIAWH AHKETUPOBAHNUE U BBISIBUJI, YTO
CTYJEHTBI MOEH IpyNIIbl IOYTH BOBCE HE 3HAIOT METOJIOB OBICTPOro cuéTa U
nyTaroTcs B (hOPMYyJIax COKPAIIEHHOTO YMHOKEHHUS, MJI0XO0 MOMHAT TaOIHILy

TPUTOHOMETPUUYECKHUX 3HAYCHUH.
B aHkeTtnpoBaHue BXOJMIN:
- 3HAHUS METOJI0B OBICTPOTO CUETA
- 3HaHHWE TAOJMYHBIX 3HAUEHUN TPUTOHOMETPUU
- 3HaHUe GOPMYJ COKPAIEHHOTO YMHOKEHHUS
- 3HaHHUE (HOPMYIT IPUBEACHUS

Ha ocHOBe 0TBETOB MHO# OBIIIO COCTAaBJICHO ABC IUarpaMMbl, KOTOPEIC

HarJIAIHO TIOKa3bIBAIOT HE 3HAHUS CTYJICHTOB.
[lepBas quarpaMma-cOOTHOILEHUE TPABUIIBHBIX U HENIPABUIIBHBIX OTBETOB.
(ITpunoxxenue 1)
Bropas nuarpamma-KoanM4ecTBO HEMPaBUIbHBIX OTBETOB MO KATETOPHSIM

(ITpunoxxenwue 2)



1.2 IIpoBenenne ypoka ObICTPOro c4éTa

ITociie BBIABICHHBIX TPYIHOCTEM CUETA CpeaU CTYACHTOB MOEU IPYIIIBI 5
pEeLInII IPOBECTH YPOK M MO3HAKOMWUTL CTYAEHTOB C METOAAMHU MU IPUEMaMU

OBICTpOTrO Ccuéra.

Jis 3TOro COOBITHS I TMOATOTOBMJ CHEUMANIbHYIO Mpe3eHTauuo. S
pacckasajg CBOMM OJHOKYPCHHKaM O MeTojaxX ObIcTporo cuéra M MoKa3al HX B

JICHCTBUM.

S mokaszan um MCTOJIbl YMHOJKCHWA, ACJICHUS, BO3BCACHUS B CTCIICHb U

BBIYHUCIICHHUC KOPH:I.

IIo wurtoram YpOoKa g IIOMOI' CTyACHTaM TIPYIIblI OCBCXKHWTbL IaMATD,

MO3HAKOMUJI UX C HEKOTOPHIMH MOJIE3HBIMU TEXHUKAMHU.
(ITpunoxenus 3—6)

1.3 Onpoc no xumuu
JIJ1s1 MHOTHUX CTYJIEHTOB XMMHSI HE BBI3BIBAET UHTEPECA U OHU CUHUTAIOT, YTO
MOJIyYEHHbIE 3HAHUS 110 XUMUU UM HUKOT/1a HE MPUTOJSATCA.
Jlnst Toro, 4toObl pa3o0paThCsi B MPUUUHAX TAKOW HEMPUS3HU K XUMHUU S5

PELINII IPOBECTU ONPOC CPEIIA CTYAECHTOB CBOEH IPYNIIbI HA JTAHHYIO TEMY.

1.4 Pe3yJbTaT M BBIBOJA, MCXOAS U3 ONIPOCA M0 XUMHH
ITo urory onmpoca MOXHO CKa3aTh, 4YTO OOJIBIIMHCTBO CTYJIEHTOB UMEIOT IPOOEIbI B
XUMUU €lI€ CO MIKOJIBHOU MporpamMmmel. M3 3TOro cTOMT BBIBECTH BBIBOJ, UHTEPEC K
XUMUU yIajd y CTYJEHTOB UMEHHO TOIJa, KOTrJa OHM NepecTaid €€ MOHUMATh U
OOJIBIIMHCTBO MPOOJIEM C XMMHUEHN BBIXOASIT UMEHHO U3 3TOTO.
Ha ocnoBe ompoca s coctaBui rpaduk, KOTOPBIM HaArJISIIHO OTOOpakaet

pesynbTat omnpoca. (I[Ipunoxenue 7)



1.5 AHKeTHpOBaHME 110 XUMHU

MHorue HCHBITBIBAIOT TPYAHOCTH C TIOHUMAHHUEM OO0JI€e CIIOKHBIX TEM,
IIOTOMY 4YTO HE€ CMOTJIA OCBOWTH 3JIEMECHTAPHBIE 3aKOHBI U MpPaBUJIa XUMHUH HA
paHHUX 3Tanax oOy4eHwus.

BaxxHo BocnonHuTh mpoOenbl B 3HAHUSX, 3aKpenuB (QyHIaMEHTAJIbHbBIC
MOHSATHS, TIPEXKJIE YEM MEePEXOIUTh K YIIIyOJICHHOMY U3YYCHHIO TIPEIMETA.

CTouT BBISICHUTDH, B KAKUX T€Max MUMEETCs OOJIbIIEe BCEro MpoOeIoB U KaKkue
TE€MbI CTOUT MTOLYYUTb.
Jnsg 3TOoro s mpoBEN NMArHOCTUKY 3HAHUW CTYJAEHTOB CBOEW TPYIIIBI ITYyTEM
AHKETUPOBAHUA.

1.6 Pe3yabTaT ¥ BBIBOJ, MCXOAS U3 AHKETUPOBAHMS 10 XUMHH

[To pe3ynbraram aHKETUPOBAHUS ObUIM BBISICHEHBI CaMbl€ 3aTPYIHUTEIbHBIC
Y MAJIOTIOHSTHBIE JJI51 CTYJICHTOB T€MbI 110 XUMUHU.

MMy  oxka3ajuch: BaJICHTHOCTb, XWUMHYECKUE YPABHEHUS, CTEIICHU
OKHCJICHHUS], OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU.

[To maHHBIM pe3yiabTaTaM OBLT caeliaH TpaduK, MOKA3BIBAIOIIUN CaMbIe

3aTPYIHUTENIbHBIE TEMBI 110 MHEHMIO CTyAeHTOB. (I[Ipunoxenue 8)
1.7 AukeTupoBaHue no pusuke

B onvH u3 1HEN s pemmnit NTpoBECTH AHKETUPOBAHUE CPENU CTYJICHTOB MOEHU
rpynnel 0e3 MpeaynpexaACHUs MO OMpPeAeICHUSIM JIEKTPUUECTBA U MarHeTU3Ma,
BEPHO CMOTJIM OTBETUTh HE MHOTHE.

[Io wToramM aHKETHpPOBAaHUS sI COCTAaBWJI TpapuK, KOTOPHIA OTOOpakaer
KOJIMYECTBO MPABWIBHBIX U HETIPABWJIHLHBIX OTBETOB MO 00EUM TeMaM.

(ITpunoxenue 9)
1.8 BoiBOa, MCXO0/s1 M3 AaHKETHUPOBAHUA 10 pU3NKe

CTy,Z[GHTaM N IMKOJbHWKaM HYXHO YJICJIATH 0o0JbIIe BHUMAaHUS 0a30BBIM

TEMaM IIO (I)I/IBI/IKC N CBOCBPCMCHHO X YYHTh.



I'JIABA 2. METO/JbI BBICTPOI'O CUETA
BeicTpblii CU€T — 3TO NpUEMBI M TEXHUKH, YCKOPSIOIIHWE BBIUMCICHUSA Oe3

KaJIbKYJIATOPA. OnHH 1OIE3HBI TaM, /1, HAIIpUMCP, Ha 9K3aMCHax.

2.1 MeToabl OBICTPOr0 YMHOKEHHUS
PaccmoTprm MeTOABI YMHOXKEHUS:
Ilepeviii memoO: yMHOKEHHE JIBy3HAYHOTO Yucia Ha 9:
1) YMmuoxbTe ucxoanoe uucio Ha 10.
2) BpIuTHTE HCXOHOE YKCIIO W3 TTOTYYEHHOT'O POU3BECHUS.

(ITpumep HaxoauTcs B ipuioxenuu 10)

Bmopoti memoo: yMHOXXEeHHUE ABY3HAYHOTO ynciia Ha 11:
1) OcrtaBuTh NepByI0 HUPPY HEU3MEHHOM.
2) Cnoxuts 00€ nudpe! yncna.
3) HJo06aBUTh MOJYYUBIIYIOCS CYMMYy MEXIy MEpBOW M TOCIETHEH
1 dpoii.
4) Ecnu cyMMa npeBbIIaeT 9, NIEpeHOCUTCS €IMHULIA B CTAPIIHM pa3psi.

(ITpumep HaxoauTcs B ipuioxkeHuu 11)



2.2 Metoabl ObICTPOTO JAeJIeHUs
PaccmoTpum MeTo1bl OBICTPOTO JIETICHUS:
Ilepsviii memoO: nenenve yncina Ha 4:
1) IlpencraBuTh MCXOIHOE YMCIO B BHUJE CYMMBI MPOCTBIX YacTei
(COTHH, I€CSTKU, STUHULIBI).
2) IlocnenoBaTenbHO BBIMOJIHUTE IEICHUE KAXI0M YaCTH OTIIEIBHO.

(ITpumep HaxoAUTCS B IPUIIOKEHUU 12)

Bmopou memoo: nenenve nyTéM pas3inokKeHHs] HA MHOKUTEIH:
1) IlpencraBuTh yncia B BUAE MPOU3BEACHUM MPOCTHIX MHOKUTEIEH.
2) CokpaTUTh OJJMHAKOBbIE MHOKHUTEIIH.
3) IlepeMHOXUTH OCTaBIIMECS 3HAUCHUS.

(ITpumep HaxonuTcs B npuioxkeHuu 13)

2.3 MeToabl OLICTPOTO BO3BECHHS B CTENEHb
PaccmoTpum MeTobl OBICTPOrO BO3BEACHUS B CTEIICHb:
Ilepsviii MemoO: oClieOBATENbHOE BO3BEACHUE:
1) Pa3noxuTh OCHOBaHUSI HA MHOXKUTEIIH.
2) Bo3BecTu Kaxa0€ 3HAaYEHUE B CTENEHb OTAENIBHO.
3) YMHOXWTH pe3yJIbTaThI.

(ITpumep HaxonuTcs B puiiokeHuu 14)

Bmopoii memood: ObicTpoe BO3BEIEHUE B KBaJpaT JABY3HAYHOIO YHCIIA,
3aKaH4YMBAIOIIErocs Ha S:
1) IlepByro uudpy YMHOXKUTH Ha CIAEAYIOLIEE 1IEJI0€ YUCIIO.
2) K pesynbrary npunucarb 25.

(ITpumep HaxoauTcs B pUIIOKeHUU 15)
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2.4 MeToa OBICTPOr0 BHIYHUCJICHUS KOPHS
WNHorna mpu peleHny KBaJpaTHBIX YpPaBHEHUN y HAC B JUCKPUMHUHAHTE
YMHOKAIOTCSl JIBY3HAUHBIE YHMCJIA U IOJYYaeTCs OIPOMHOE YHUCIO, U3 KOTOPOIo
HYKHO elI€ KaK-TO BBIUUCITUTH KOPEHb.
PaccMoTpuM criocod ObICTPOro BHIYUCIICHUS] KOPHS:
g Toro, 4ToObl OBICTPO BBIYUCIUTH KOPEHb B JAHHOM CIyd4ae,
HEO0OX0IMMO MOOUYEPENHO BEIYUCINUTD KOPHU U3 ATUX YUCET U YMHOXHUTH HX.

(ITpumep HaxoauTCA B IpUIOKeHuU 16)

2.5 llpuMeHeHHe MeTO0B OBICTPOIO CYETA
Metonbl OBICTPOro cu€ra HCHOJB3YIOTCS BO MHOTUX cdepax KHU3HU
Kaxzaoro yenoBeka. OT cuéra NpeaMEeTOB 0 MPOEKTUPOBAHUS M IUIAHUPOBAHUS
APXUTEKTYPHBIX COOPYNKEHUN. DTH METO/bI YACTO UCTIONB3YIOTCS B OBITY TP CUETE
JEHEXKHBIX CPEICTB U Tak Aaynee. OHU MO3BOJISIIOT 3KOHOMUTH BpEMsI IIPU CUETE U
SBIISIIOTCS OBICTPBIMU U YJOOHBIMU.
MeTtoasl ObICTPOTO CY€Ta OTIMYHO IMOMOTAIOT HAa JIK3aMEHax, I HEeT

KaJIbKYJISITOPA.
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I'JIABA 3. HAXOKJIEHUE TABJIUYHBIX 3HAYEHU CUHYCOB,
KOCHUHYCOB, TAHTEHCOB 1 KOTAHTEHCOB BE3 3YBPEXKKHN

Oxka3bIBaeTcs, 4TO TaOIMYHbIC 3HAYEHUS CHHYCOB, KOCUHYCOB, TAHT€HCOB U
KOTaHI€HCOB MOHO JaX€ HE 3allOMHUHATh, €CJIU HCIIOJIb30BaTh HEKOTOPHIC
XUTPOCTH.

XUTPOCTh 3aKIIOYAETCS B TOM, YTO MOXHO JIETKO BOCCO3/IaTh TaOJIUILY
3HAYEHUN HAa YEPHOBUKE, KOTOPAsI MPUTOAUTCA HA dK3aMEHE, IPU YEM HE 3Has e€.

J1iist Toro, 9TOOBI BOCCO3/1aTh MOTHYIO TAOJIHITY 3HAYCHUH HY)KHO HAYEPTUTh
Tabnuiy pasmepamu 5 Ha 10, rae 5 — mpuna, a 10 — gunHa. Ilocie 3Toro mMel
OCTaBJISIEM CaMBbIH JIEBBIM BEPXHUM Kpau IyCTBIM.

Hmxe 5TOM myCTOM SAYEHKM HYKHO CBEPXY BHH3 BIHMCAaTh TI'PaLyChl
(0;30;45;60;90; 120;135;150;180).

CrnpaBa oT mycTOoM siueiKu BIHCBIBAEM Sin, cos, tg, ctg.
[TpaBee rpagycoB (mox sin) cBepxy BHU3 BrucbiBaeM 0;1;2;3;4 nmo 90 rpamycos,
MIOCJIE YETO MPUIIMCHIBAEM KOPEHD K KaXKIOMY YHCIIy U JAEJIUM €ro Ha 2.

HemHoro BbryucisieM U nojaydaem TabJIMuHbIC 3HAUCHUS.

Jljis Toro, 4ToObl MpoIUTh 3HaUYeHus 10 180 rpaaycoB MpoCcTo OTpaxaem
3HAYECHHUS.

YtoObl HAWTH 3HAYCHHUS COS HYKHO MEPEBEPHYTH 3HAYCHUS Sin.
Tg u ctg HaxoauM, 3Has 4TO tg = sin: cos, a ctg — cos: sin.

(Cmotpets npunoxenue 17)
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'JIABA 4. ®OPMYJIbI IPUBEJIEHUSA

@dopMyNbl  TIPUBEICHUS  WTPAIOT  BAXHYKD  pOJb B PCIICHHUH
TPUTOHOMETPHUUCCKHX 33/1a4 U YIPOIICHUH CIIOKHBIX BBIPAKESHUN.

@®opMynbl  NPUBENECHUS TO3BOJSIOT  OBICTPO  HAXOAWTH  3HAUCHUS
TPUTOHOMETPHUCCKUX (DYHKITUH IS yTIIOB.

OT0 0COOCHHO TMOJE3HO TMpU paboTe ¢ OONBIIMMH yTIaMU WIA TIPH
HEO0OXO0IMMOCTH MPe0OPa30BaTh BEIPAKEHUE K Oosiee YI00HOMY BUTY.

B mporiecce pemnieHuss TPUTOHOMETPUIECKUX ypaBHEHUN 4acTo TpeOyeTcs
MPUBECTU BCe QYHKIUU K OJHOMY TUIY (HampuMep, K CHHyCaM WM KOCHHYCaM).
@®opMyIbl PUBEICHUS TTOMOTAIOT CIeiaTh TO, yYIpOoIIas JajbHEHIee perieHue
ypaBHEHHUSI.

B 3anomunanuu ¢opMyn NpUBENEHUS TaKXKe CYHIECTBYIOT HEKOTOpbIE
XUTPOCTH C TTOMOIIBIO, KOTOPBIX JTaHHBIE (DOPMYJIBI TaKe HE HYXKHO 3yOpUTh, BEIb
WX BCETJIa MOKHO BBIBECTH.

Bce popmyiibl npuBeaeHss UMEIOT BU/L:
sin, cos, tg, ctg (...* a)

Ecnmn Ha mecre mporycka pacnosaraercs %(900) 158105 37”(2700) , TO

byHKIMS MEHsIETCS Ha KOQYHKIINIO, HATPUMEDP Sin MEHSIETCS Ha COS, a tg MEHsIeTCs
Ha ctg 1 Ha00OpOT.

Ecnu Ha Mecte mpomycka pacnonaraerca m(180°) wmm 2m(360°), to
(GyHKUMS HE U3MEHSETCS

(ITpunoxxenue 18)

MOHO JIerKo OMmHMOUTHCS CO 3HaKaMu. [t Toro, 4TOOBI y3HATh KaKoOu
OyAeT 3HaK, HY)KHO MOCMOTPETh Ha OKPY)XHOCTh M TIOHSITh B KaKOW YETBEPTH
pacroJjaraercsi TOUKa.

(ITpunoxxenue 19)
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I'JIABA 5. ®OPMY.JIbl COKPAIIIEHHOI'O YMHOKEHUS U KAK UX
3AITIOMHUTDH

[TpoGnema 3a0piBaHus (HOPMYJIT COKPAIIEHHOTO YMHOXKEHHSI Ce9ac OYCHb
aKTyallbHa, TaK KaK OHM U3YYaroTCs B 7 Kjacce, a To U panbine. Ceifuac maxe s
JIETKO MOTY B HUX OIITMOUTHCA.

MHor1e y4eHHKH U CTYJIEHThI OOBIYHO MyTal0T PopMyITy KBajapaTa
pasHocTH ¢ GOpMYJION pa3HOCTH KBaAPATOB, KyO pasHOCTH M Pa3HOCTH KyOOB.

Jytst TOrO, 9TOOBI XOPOIIIO 3alIOMHHATH (POPMYJIBI, B HUX HE ITyTaThCH,
CYILLIECTBYIOT HEKOTOPbIE CIIOCOOBI K XUTPOCTU B UX 3aIIOMUHAHUH.

Jl11st TOr0, YTOOBI HE 3aMyTaThCS B 3HAKAX U C JETKOCTHIO UX 3aIIOMHHUTD
HY>KHO 3alIOMHUTH TO, YTO €CIIU MEXKy a U b CTOUT +, TO MUHYCOB B hopMyIie
OBITh HE MOXKET, B UCKITFOUCHHE MOKHO OTHECTH CyMMY KyOOB.

YrtoOs1 Oosibllie HE MyTaTh (POPMYJIIBI KBaJipaTa pa3HOCTH C Pa3HOCTHIO
KBaIpaToB, GOpMyJIbl Ky0a pa3HOCTH U PA3HOCTH KyOOB, HYKHO 3alIOMHHTH TO,
4TO, €CTIU B JOPMYJIE €CTh CKOOKH — 3TO 3HAYHT, YTO TPU PACKPBITHH (POPMYIIBI
CKOOOK OBITh HE MOXKET U HA00OPOT.

(Cmotpets npunoxenue 20)
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I')TABA 6. PA3BOP OCHOBHBIX TEM 110 XUMHNHU

TeMbI 0OBIYHO CUMTAIOTCS CJIOKHBIMHU IO HECKOJIBKUM IMpUYrHaM:

o bousbiioe KoJIMUeCTBO HOBBIX MOHATHN M TEPMUHOB
o HeobOxoauMocCTh B 3alIOMUHAHUU OOJIBIIOTO KoJIMuecTBa (hakTOB U JeTajiei

o CI0XHOCTD BHU3yaJIM3allM HCBUAWMBIX IIPOLCCCOB U SIBIICHUM

6.1 BajeHTHOCTDL
BajieHTHOCTL — 3TO CBOMCTBO aToMa BCTYNAaTh B XWMHWYECKHE COECIUHEHMS,
ONPEAETSAIONIEe MAKCUMAJIBHOE KOJMYECTBO XMMHUYECKUX CBSI3€H, KOTOPBIE aTOM
cnoco0eH 00pa3oBBIBATH C APYTMMHU aTOMAMH.
[IpocThiMM ClIOBaMHU, BAJIEHTHOCTh — 3TO YMCJIO CBS3€H, KOTOPBHIE aTOM MOKET

00pa3oBbIBATH C APYTUMU aTOMAMH.

I[J'ISI TOTIO, YTOOBI I[MpaBHUJIbBHO OIIPCACINTb BAJICHTHOCTb HYXHO IIOMHHUTBL, YTO
QJICMCHTHBI ACJIAT Ha BEIICCTBA C MMOCTOSIHHOM 1 HepeMCHHOﬁ BaJICHTHOCTBIO.
BGH.ICCTB& C IIOCTOSIHHOM BaJICHTHOCTBIO A0CTATOYHO JICTKO 3allIOMHUTHL 110 HOMCPY

IpyIIibl, HO ecTh U uckiItoueHus. (Ilpunoxenne 21)

[TocTOsIHHYIO BaJICHTHOCTH UMEIOT:
I: H, Li, Na, K, Rb, Ag, Cs, Fr, F
II: Be, Mg, Ca, Zn, Sr, Cd, Ba, O
III: B, Al

OcranbHble BelleCTBa UMEIOT IEPEMEHHYIO BaJICHTHOCTb.
[lepen TeM Kak NEPENTH K NPABUITY ONPEEIECHUS BAJIEHTHOCTH CTOUT CKa3aTh, YTO

WHJICKC DJIEMEHTa — 3TO U(pa BHYTPH MOJIEKYIIBI.
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[TpaBuio onpeneneHus BaIEHTHOCTU B opMyJIe:

1) Haiitu B ¢Qopmyisie 37€MEHT, MMEKIINUA NOCTOSSHHYI0 BAaJIEHTHOCTH WU
yKa3aTb €€ pUMCKOW LU(PPON HaJ JIEMEHTOM.

2) YMHOXHUTb JAHHYIO BaJIEHTHOCTh HA MH/AEKC JAHHOI0 3JIeMEHTA.
Pa3genure NONYyYEHHOE 4YHUCIO HA HUHIAEKC DJJIEMEHTAa € IepeMEeHHOM
BAJICHTHOCTBIO.

3) YMHOXUTh 1aHHYIO BaJIEHTHOCTh HA HH/IEKC JAHHOI'0 3JIEMEHTA.
PaszpgenuTe 1noONydyeHHOE 4YHMCIO HA HMHIAEKC DJJIEMEHTAa € IepeMeHHOM
BAJICHTHOCTBIO.

4) TlonyyeHHOE 4YHMCIIO YyKa3aTh PUMCKOM ULU(PpOH Hag 3JEMEHTOM C

HepeMeHHOﬁ BaJICHTHOCTBIO.

6.2 CreneHu OKMCJICHUSA
Crenenpb OKuCIEHUS (MM OKHCIHUTEIbHOE YUCIO) — YCIIOBHBIA 3apsjl, KOTOPbIN
npUOOpETaeT aToM B COCAMHEHUHU, MCXOMAS U3 MPEIANOJIOKEHHS, YTO BCE CBSI3U
SIBJITFOTCS. MOHHBIMHU, & CaMH aTOMBI OOJQJal0T OMPENEIECHHON CIOCOOHOCTHIO
NPUTATUBATH K ceOe 00II1e maphl JIEKTPOHOB.
Hdpyrumu ciaoBaMH, CTENEHb OKHCIEHUSI TOKAa3bIBA€T, CKOJBKO DJIEKTPOHOB

dbopmanbHo "mpruodperaetr” wiu "Tepser” aToM B TaHHOM COCTMHEHHH.

[lepen TeM Kak HadaTh OMPENEISITH CTETICHH OKUCIICHUS Y BEIIECTB, HY)KHO 3HATh
HECKOJIbKO OCHOBHBIX MOMEHTOB:

e VY mpocThIX BELIECTB, KOTOPbIE HU C YeM HE B3aUMOJCHCTBYIOT, CTENEHb
oxucienus pasHa 0. (Harmmpumep: S°, P° u tak nanee)

e Korma BemiecTBa MpUHUMAIOT 3aps/Ibl, TO HAJ HUMU MUIIETCS, HATPUMEp HE
2+, a 2-. Jleio B TOM, YTO DOJEKTPOHBI 3apsHKEHBI OTPHUIATENBHO.
(Hanpumep, S*)

e Korma BeliecTBa OTJAIOT CBOU 3apsJibl (3JEKTPOHBI), TO HAJl HUMU MUIIETCS
HEe 2-, a 2+, MOTOMY, YTO RJIEKTPOHBI YXOJAT U OCTAIOTCS MOJIOKHUTEIBHO

sapsokennble npoTonsl. (Hampumep, Al%)
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L CYMMa CTCIICHEH OKMCJICHHS CJI0XKHOI'O BEIICCTBA BCCraa AOJDKHA OBITh

paBHa 0.

N maxke 3T0 emié He BCE, YTO HYKHO 3HATh MEPEl TEM, KaK Ha4aTh ONPEAECIATh
CTEIICHU OKHMCJICHUS.

HyxHO 3anOMHUTH MOCTOSHHBIE CTETIEHH OKHCIIEHUS HEKOTOPBIX BEIIECTB, a
MMCHHO:

e H', O*,F,Me" (MeTasuIbl BCET1a OTIAI0T 3apsiIbl)

Taxoke, ayis TOro 4ToObI OBICTPO OMPENETSATH CTENEHU OKHUCICHUS METAJJIOB H

HEKOTOPBIX JPYTUX BEIIECTB CYIIECTBYeT BCEM U3BECTHas Tabiuila

PacTBOPUMOCTH.

6.3 OKHCIANTEIbHO-BOCCTAHOBUTEIbHbIE PeAKINH

DTOT cily4ail B 04epeHOM pa3 MOKa3bIBAET, YTO €CJIU €CTh MPOOEIIbl B IPOIILIBIX
TE€MaXx, TO CJIEAYIOIINE TEMbI IOHITH HEPEATBHO.
OKMCINTETBLHO-BOCCTAHOBUTEILHBIMU PEAKIUSAMM HA3bIBAIOTCS XUMUUYECKHUE
peakiuu, B KOTOPBIX MPOUCXOAUT Mepefada IEKTPOHOB OT OJAHOTO aroMa WU
MOJIEKYJIbI K JpYyrOMy, B pe3yJbTaTe€ Yero M3MEHSAETCA CTENeHb OKUCIEHUS
Y4acCTBYIOIIINX BEIIECTB.
[Ipome roBopsi, oJHa MOJIEKyJa TEpPAET 3JIEKTPOHBI (OKUCISIETCS), a Jpyras

IMOJYy4acT JICKTPOHLI (BOCCTaHaBJII/IBaeTCH).

B okHCINTENBPHO-BOCCTAHOBUTEIBHBIX PEAKIIUSX ITPOUCXO/INT:
e OkuciieHHe — [10Teps HJIEKTPOHOB aTOMOM MJIM MOJIEKYJIOH, YTO IPUBOJUT K
YBEIMYECHHIO CTENIEHU OKUCIICHHUS.
e BoccranoBienne — npuoOpeTeHue 3JEKTPOHOB aTOMOM HUJIM MOJIEKYJIOHN, YTO

MMPpUBOAUT K YMCHBIICHUIO CTCIICHU OKHUCJICHUA.

Oc00eHHOCTH OKHMCJIUTEIbHO-BOCCTAHOBUTEIbHBIX PeaKIMid:

17



e Bcerma uayr COBMECTHO: €CIM OJHO BEIIECTBO OKHUCISAETCS, APYroe
00s13aTEIbHO BOCCTAHABIIMBAETCS.

e MoryT CONpoBOXIaThCS U3MEHEHHEM I[BETA, BBIJICJICHUEM Tra30B, 0CaIKOM
WJIU TEIJIOM.

e [Ilupoko pacnpocTpaHEHbl B MPUPOJEC U TEXHUKE: TOPEHHE TOIUIMBA,

KOPpO3Hsl MEeTaJlJIa, JIEKTPOJIN3, POTOCUHTE3 PACTEHUH.

Kak pacno3HaTh OKHCIUTEIbHO-BOCCTAHOBUTEIbHYI0 PEAKIHNI0?
e l3meHeHue cTeneHel OKUCICHUS XOTs Obl OHOTO 2JIEMEHTA.
e Hamuune oxucautened (BEIIECTB, NPUHUMAIONIUX DJICKTPOHBI) U
BOCCTAHOBUTEJEH (BEUIECTB, OTHAIOIINX 3JIEKTPOHBI).
(ITpumep OKUCAUTEIBHO-BOCCTAHOBUTEIHHOM PEAKIIMM HAXOAUTCS B

NPUIOKEHUH 22.)
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TJIABA 7. JAJJBHEHWIIUE MEPCIEKTHUBBI.

B mepcrexktuBe pa3BUTHS JAHHOTO TPOEKTa MpENIoyiaraeTcs aKTHBHAs
paboTa mo pacmupeHuio GyHKIIHOHATA CO3/ITaHHBIX PaHee TeIerpaM-00TOB, a TAKKE
3aIyCcK HOBBIX OOTOB, OPUEHTUPOBAHHBIX HA JIpyrue 00JaCTH 3HAHUM.

Ha paHHbli MOMEHT aKTHMBHO pa3palaThIBaeTcsi TejerpaMm 00T 1o
oOmecTBo3Hannio. Hekoroperit  ¢yHKIMOHan OyJaeT T03aMMCTBOBAH W3
CYILIECTBYIOIIETO TejerpaM-6ora mo (u3uKe, OJIHAKO HUTOroBas Bepcusi Oora
NPETEePHUT CYIIECTBEHHbIE U3MEHEHUS M CTAaHET 3aMETHO OTJIMYAThCS OT CBOETO
NpEIIIECTBEHHNKA, a TAKXKE MMOJTYYUT HOBBIM YHUBEPCAIbHBIA (QYHKIIMOHAI.

CTouT OTMETHUTH U TO, YTO B OYAyIIEM IUTAHUPYETCS TEPEXO/1 TeNerpaMm 60ToB
Ha OoJiee ruOKre OMOIMOTEKH 1)1 100aBIEHUSI HOBOTO (DYHKIIMOHAJIA U MIOBBIIEHUS

y,I[O6CTBa B UCIIOJIb30BAHWHU TCJICTPAM 00TOB.
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I'JTIABA 8. IPOT'PAMMUPOBAHUE bOTOB B TEJIETPAME
JIroboe mporpaMMuUpOBaHWE HAUWHAETCS C BHIOOpa S3BIKA W CPEIBI
nporpammupoBanus. S BeiOpan yao0HsIi si36ik Python u cpeny mporpamMmmupoBanus
Pycharm, xoTopas 6sl1a pazpaboTana crienraibHo Jijist Python.
[Ipexxnie yem HayaTh IPOrPAMMHUPOBATH, HY>KHO BbIOpaTh OMOIMOTEKY IS
co3manus 6ota B Tenerpamme. S BeiOpan 6ubimoteky Telebot.
8.1 IlepBhlii mar K co31aHUI0 00TOB
[lepBblii mar — 3T0 co3gaHue TOKeHa s 00oTa. UTOOBI MOIYYUTH STOT
TOKEH HYXHO 3aWTH B TelerpaM, HalTu oduIHraibHOro 00Ta C TaOYKOH -
BotFather. 3aTeM HyxHO BlucaTh KoMaHy /newbot, 4ToObI Co3/1aTh HOBOTO OOTA.
[Tocne storo HeoOxonaumo nath 60Ty uMms. Jlaree MOXKHO 100aBUTH ONMUCAHHUE U
¢doTto Ha aBartap. [lepBblii mar kK co31aHKu0 60Ta BHITIOJIHEH.
8.2 llar BTOpOI
[lepen wanucanueM Koja CHauyajda HEOOXOAMMO HMIIOPTHPOBATh camy
oubmmoreky — import Telebot.
Jlanee HY>KHO MUMIIOPTUPOBATh TOKEH B KOJA U CO3AaTh KOMaHAy /start s
Hayasa paboThl ¢ 60TOM.
Jlnis co3maHusl KOMaHIbl /start MCHONB3YI0 JEKOpaTop, KOTOpHIA Oymaer
o0pabaThIBaTh U pearupoBaTh Ha JaHHYIO KOMaHIy - (@bot.message handler.
Hainee ¢ momoipto bot.send message s cenan IPUBETCTBUE MOJIb30BATEIS
110 UMEHU TpU KOMaH e /start.
3areM s MOCTaBUJI TUT YaTa private, 4ToObI 4aT CTajl MPUBATHBIM.
8.3 lllar Tperuii
Tpetuii ke mar Hec€T B cede OOJbIIYI0 OTBETCTBEHHOCTb, TAK KaK TPETHUM
marom OyJeT co3faHue TJIaBHOTO MEHIO KHOIOK U MOCIEAYIONIMX MEHIO KHOIOK,
Ka)/Ible U3 KOTOPBIX Oy/eT BECTH B CICAYIONINE MEHIO.
A BeiOpan meton kHomok ReplyKeyboardMarkup, koTopsrit mpencrasiser
co00l KHOMKH, KOTOPbIE 3aKPETIAIOTCS BMECTO OCHOBHOM KJIABUATYPHI.
Jlng co3maHusl TIaBHOTO MEHIO KHOMOK MHE MOHAI00WJIOCh CO3JaHHe

¢bynknuu def main menu(message). B rmaBHOM MeHIO y MeHs OyneT HEKOTOpOe
20



KOJIMYECTBO KHOMOK. Bce kHOmKM OyayT o0o3Hadarhes, Kak iteml, item?2, item3,
item4 u Tak . 3aTeM s1 100aBMJI KHOIIKM C IIOMOIILI0 MeToaa add.

Teneps xe MHE HY)KHO CHENIaTh TaK, YTOOBI MPU HAXKATUU HA KAKIYIO U3
ATUX KHOIOK OTKPBIBAJIOCH clieytoliee MeHto. Jist atoro s co3nan ¢yukiuto def
operation_menu, MpU MOMOIIM KOTOPOM OYJIeT CUMTHIBATHCS TO, KyJa HaMXMET
MOJIb30BaTENb U OyJET OTKPBIBATHCS COOTBETCTBYIOIIEE MEHIO, MPUMEPHO TO K€
camoe s clieJiall co CJIEeAYIOIMMU MEHIO JIJISl KaXKJ0ro U3 OOTOB.

8.4 OTnpaBiieHne KAPTUHOK MPH HAKATHU HA COOTBETCTBYIOIIHE KHOMKH

CrnenyromuM >TanoM CO3JaHUs TellerpaM OOTOB CTaHET OTHPABJICHHE
COOTBETCTBYIOIINX KAPTUHOK TP HAXATHUU HA ONpeeaEHHbIe KHOMKU. /{7151 aTOTrO
sl KICTI0JIb30BaJl YCJIOBHBIN orepatop - If.

st Toro, 4ToOBI MPU HAKATUW OTKPBIBAICS OMPEACIEHHBIA (halli HYKHO
UCIIO0JIB30BaTh onepatop with BMecTe ¢ koman0i1 open. Jlanee st caenan Tak, 4ToObI
OTKpPBIBAJIACh KapTUHKA, JIJISl TOTO S BOCTHOJB30BaJICAa KoMaHAoi bot.send photo u
yKkazai ums (aiina.

8.5 Co3nanue KapTHHOK

Crnenyromuii Tan BKIItOYaeT B ce0sl Co3JjaHue CaMUX KapTUHOK. /{7151 aToro
s TOJIb30BAJICA TEKCTOBBIM penakTopoM Word M mporpaMMmou i CO3JaHUs
cnaitnoB — PowerPoint. [[ns co3gaHusi KapTHHOK s BOHMCHIBAI TEKCT U HYKHYIO
uH(OpMAIIHNIO, a 3aTE€M MCIIOJIH30BaJ MPOrpaMMy ISl CKPUHILIOTA.

[Tomy4yeHHBIC KAPTUHKK 51 TIEPEBOAMII B popMaT jpg, MepEeUMEHOBAT UX B
imagel, image2, image3, image4 u Tak jganee. 3aTeM s BCTaBHJ TOJIyYCHHbBIC
KapTUHKH B cpeny Pycharm.

8.5 TpenupoBku
B HekoTopbix 00Tax MMEIOTCA CBOM TPEHUPOBKU I 3aKPETUICHUS
TEOPETUYECKOr0 MaTepuana. Takue TPEHUPOBKH TMPUCYTCTBYIOT B 0O0Te MO
MaTreMaTuke M B 00Te 1o (U3UKe, a TaKKe CKOpO OyAyT moOaBlIeHB U B O0TE IO
XUMUH.
TpeHupoBkH 1O  MaTeMaTUKE  MHPEACTABISIOT  coOOM  cily4ailHO

CT€HEPUPOBAHHBIE MPHUMEPHI IO BBIOPAHHOW IMOJB30BATENEM TEME, BCEro B
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TpeHupoBke ux 10. ITosp30BaTeNb JOKEH PELIMTH IPUMED U HAMKCATH CBOM OTBET.
[Tocie sToro OOT mMpoBepseT OTBET IMOJb30BATENS, €CIIM KE OTBET OKaXKeTCs
HEMPaBUIBHBIM, TO OOT OTMPABISIET MPAaBUIBHBIA OTBET. B KOHIIE TPEeHUPOBKHU OOT
OIICHMBAET IIOJIB30BATENS] W CTAaBUT €My OLeHKy. /[lanee moap30BaTemnto
IIpEJIaraeTcsl HayaTh HOBYIO TPEHUPOBKY WJIM K€ BBIMTH Ha3aJl B MEHIO.

TpenupoBku 1O (Qu3MKEe yCTpoeHbl HEMHOTo uHade. boT oTmpanser
KAPTUHKA C OIPENECIEHUsMH, B HHUX €CTh IPOIMYUIEHHBIE CJIOBA, KOTOPbIE
MOJIb30BaTENb JTOJDKEH HamucaTh. Y 00Ta ecTh onpeaenéHHas 06a3a KapTUHOK AJis
TpeHUPOBOK. B TpeHupoBkax takxke 10 3amanmii. boT ciaeaut, 4ToOBI 3aMaHUs HE
NOBTOPSJIMCH B OJJHOM TpeHupoBke. B camoii 0a3e kKapTUHOK HAMHOTO OOJIbLIE, TaK
YTO MMEET CMBICI ITPOXOAUTh TPEHUPOBKU HECKOJIBKO pa3. boT Takxke mposepser
KaKJbI OTBET MOJIb30BATENS, €CIIU MOJIB30BATEINb OIIMOCS — BBIIAET MPABUIbHBIN
orBeT. Ilpu 3TOM OOT HE OLIEHHMBAEeT MOJB30BaTENsA, MOOENOW B TPEHUPOBKE
cuntaercst 10/10 nmpaBUIBHBIX OTBETOB.

8.5 ®uHanbHBIN AT

OuHaNBHBINA IIar MoJApa3yMeBaeT cOOON MOocieHHe, HO HE MaJl0 Ba)KHbBIE
CTPOKHM KOJ]a, a TaKKe XOCTHUHI BceX TelerpaMm 0oToB. [[isi Toro, 4yTtoObl OOTHI
paboTanu MOCTOSHHO M B Cy4yae OLIMOKM IMEpe3anyCKaluch HY>KHO J00aBUTH B
koHen bot.polling(non_stop=True), a Takxke except Exception as ¢ TaimepoM st

nepe3amycka.

51 3amycTru Bcex cBOMX OOTOB Ha XOCTHHTE beget.
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3AKJIIOYEHUE

B xoxe cBoelt paboThl 51 MOAPOOHO M3YUYUI HYKHBbIE MHE OMOIMOTEKH IS
peann3anuyu MOMX UAeH ¢ MOMOIIBIO TeJlerpaM OOTOB.

[lepen Tem, Kak MPUCTYNUTH K pa3pabOTKe TejlerpaMm OOTOB, sl MIPOBOIUI
OTPOCHI U AHKETHPOBAHUS CPEAHM CTYACHTOB, TEM CaMbIM BBISABIISAS UX claObIe
CTOPOHBI U TIPOOEIIbI B 3HAHUSX.

B utore s caenan moje3HbIX TEOPETUUYECKUX Tejaerpam OOTOB, KOTOpbIE
MOMOTYT, KaK BCIOMHHTH, TaK W W3YYUTh MOJE3HYIO ISl ceOst mHGOpMAIIHIO,
pa3BUBaTh OBICTPBIM CUET O€3 KaJbKyJIsATOpa, Y3HATh O MHOXKECTBE XMMHYECKUX
3JIEMEHTOB, O TOM, KTO M KOT/Ia UX OTKPBUI, O UX CBOWCTBaX M NMPUMEHCHUSX, a
TaK>Ke MMPOBEPUTH ceOsI HA 3HAHUS ONPECICHUN YJICKTPUICCTBA M MAaTHETU3MA.

bnaronaps peasiv3oBaHHBIX MHOM yJIOOHBIX TPEHUPOBOK MOYHO YCIIEIIHO
3aKpEeIUIATh, TTOJTYIYCHHBIC 3HAHUSI.

B mporecce pa3paboTku MeHs KIajl0 MHOTO TPYIHOCTEH, KaK C CaMHUM
KOJZIOM, TaK U C XOCTHUHIOM. MHe TakXe NMPUXOAMIOCh COBMEIIATh pa3pabOTKy ¢
yu€00ii, yTo ObLIO He JieTKo. [IpeoosieB TpyIHOCTH, Y MEHS BCE NOJTYUUIIOCH.

HcnpaBuB Bce CBOM OIIMOKH, KOTOpbIe OBLIM OOHapy»eHbI OJjaromaps
TECTUPOBAHUIO CPEAM CTYJICHTOB CBOSH T'PYIIIbI, 1 HAKOHEII-TAaKH TOTOB 3aITyCTUTh
Ha XOCTHHre beget Bcex cBoumxX OOTOB cpa3dy, uTo W OyJeT CAEIaHO MHOW B
omkaifieM OyyIiem.

CTouT OTMETUTH U TO, YTO TIPOSKT OYJET JMabIlle Pa3BUBATHCS U TEJIETPaM
00ThI OyTyT TIOJTy4aTh OOHOBIIEHUS, YTOOBI c/IenaTh OOTOB eIié y100Hee U ToJIe3HEe

AJI1 IIKOJIBHUKOB U CTYACHTOB.
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CIIMCOK UCITIOJIb3YEMOM JIUTEPATYPBI

1.

NS kN

Kunwura: «Python — 310 mpocto». Huna6 H. - Python npocTeiM s3b1K0M;
Kunwra: «OcnoBst Pythony. Amnen . b. — Usydyenne pynkuus Python;
Knwra: «Python. [Tonnoe pykoBojctBo» - OcHoBbI Python;

Kuwura: «M3yuaem Python. Tom 1» - M3yuyenue si3bika Python;

Caiir: https://habr.com/ru/sandbox/163347/ - Co3gaHue KHOIIOK;

Caiit: https://helpdesk.bitrix24.ru/open/17538378/; - IloniyueHne TokeHa;

Camt:  https://ru.hexlet.io/gna/python/questions/chto-takoe-funktsii-if-elif-

else-v-python# - [lonsitue ¢pynkuuii Python ;

. Caiit: https://timeweb.cloud/tutorials/python/kak-sozdat-telegram-bota-na-

python -ITomarosas peanu3zanus 60ta ;

Caiit: https://skillbox.ru/media/code/chatboty-v-teleeram-na-python-chast-

2-sozdayem-i-nastraivaem-menyu/ - Co3gaHue MEHIO KHOIIOK ;

10.Caiir: https://docs-python.ru/packages/biblioteka-python-telegram-bot-

python/tipy-obrabotchikov/ - O6paboTka KHOIIOK.
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YMpoxKeHHE

YMHOKeHHE YHCEN HA J
54x9=486
1)54x {10-1)
2/540 - 54=486

L Bropoii Metox

il

Hpﬂomenne 4

TlepBkiii MeT01
YMHOREHHS

848:4

Bropoi MeTon
Jenerul 1) (800+48):4

T 2) 200412=212

1088:4
1) {1000+88):4

2) 250422=272

IHpuiaoxkenue S IIpunoxenue 6
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Onpoc

- o HE Mok O M3-33
NpodSenos B SHAaHMAN

= CyMTar, 4TO B AM3IHM HE
MPMrOOMTCA

= fMleHD YyHMAuTh

Ipuioxenue 7

AHEEeTHMpOBaHME

= BaneHTHOCTL

‘ = MY ECHME YPRaBHeHMA
= CTeneHr ORMOIeH A
= OKMCNIHUTENBHO-BOCCTAHOE MTENBHBIE
peaKLMKM

IIpuioxenue 8

CooTHOLWEaeHMEe OTBeTOB

.

= HOoNnMYeEcTBO NpasMnbHBX OTEETOB = HoAaruermso HeEnpanmibHBIY OTBETOE

Ipuioxkenue 9



YMHOKeHue: deneHune:

YMHOXeHue yncen Ha 9 deneHune yucen Ha 4
54x9=486 432:4=108
1)54x {10-1) 2) (400+32):4
2)540 - 54=486 2) 100+8=108
Mpuinoxenne 10 Mpunoxenne 12
YMHOXeHue yncen Ha 11 PasnoxkeHne
87x11=957 Ha mHoxXutenm
120:15=8
1)8(8+7) 7 1)120=12x10
2)8 (15) 7 15=3x5
2)12:3=4
3) 8+1 (5 ocTasnsem) 10522
3)957 3)4x2=8

Hpuiaoxenne 11 IMpunoxenue 13
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Bo3Benenue B cTeneHb:

Bo3BezieHue B cTeNeHb
2°=23x2°
8x8=64

Ipuioxenue 14

Bozeegenne B KRagpaT IEY2HATHOTO
Uncoa, KOTOpoe OKaHYHEAeTCH Ha O
25¢=625
2x(2+1)
2x3=6
HobaenaeM B konen 25

=625

Ipuioxenue 15
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Bolruncienue KOpHs:

BETIIICIICHIIS KOPHA

vV 25x169
V25 =5; 4169 =13

S5SX 13 =65

Ipuaoxenue 16



Tabnuia 3HaueHn cMHyca, KOCUHYCa, TAHTeHCAa U KOTaHTeHCa:

MycTo
sin cos tg ctg
0° 0 i 0 Mycto
\'_ =0 \'_ = 1 1— =0
2 2
30° \."'I . 1 \."'E _ \."'§ 1 \."'E 1 \."'g
2 2 2 2 20 2 43
45° \zZ _ V2 vz _ A2 VZ 2 _3 1
2 2 2 2 22
60° \."'E \."'g \."'I 1 \.@ 1 1
i Yo = 1. 2 =43 =
2 2 2 2 2 2 W3
a0° s O Mycto ]
- ——— =0
2 2
120° V33 Vi1 -3 _1
2 2 2 2 V3
135° V22 vz vz -1 -1
2 2 T2 T2
150° V1 1 V3 _ V3 _ i 3
2z 2 2 2 V3
180° o) Vi ] Mycto
=0 — =1
2 2

Ipuioxenue 17

DopMyJIbl COKPAIEHHOTO YMHOXCHUS:

{14
sin [_—+ n) = C0sa
2
n -
cos(5+ aj = —gina

m
tg I::— + a]l = —ctga
2

t:lj:{% $ :’1] =-—tga

sin{m+a) = —sina
cos(m+a) = —cosa
tp{m+a) =tga

ctg{m+al = ctga

E:
5|H(T+E}=—L'DSE
A

E()H{?'FHJ_HH'I{I
im

lg{?+ u}—- —clp i

: (ERr ) .

ctgl—+a]|==lga

sin{2n + a) = sina
cos( 27 + a) = cosa
b (2m + ) =tga

ctg(2m+a) = ctga

:iihl:%— u) =Ccosa
oS (%— ::) = sina
tg I::g - ﬂ::l =cltga

T

ctg{z—a) =tga

sinfm —a) = sina
cos{w =) = = cosa
tg(mr—al=—-tga

ctg(m—a) = —ctga

sinf2r —a) = —sina
cos(2m =a) =cosa
tg(dm—a)=—tga

ctg(2mr —a) = —ctga

Ipunoxenue 18
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Hazearnue

KBagpat cyMMEI

Dopavaa
(a+b) =a® +2ab+b?

Keagpat pasHocti

(a-b) =a® -2ab+b’

Pa3HOCTE KB aapaToB

¥

a’—b* =(a—b)a+b)

Ky0 cyMMEL

(a+b) =a* +3a°b+3ab® +b°

Ky0 pa3HocTH

(a— 5}3 =a’ -3a’b+3ab’ - b’

CymMa KyGoB

a +b’ =(a+b)a® -ab+b?)

Pa3HOCTE KyGOB

a -b’ =(a-b)a® +ab+b?)

Ipuioxenue 20
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nermop | A1 B | AnuB [AmB |awe [ ave |[avue [avns
NEPHOAHYECKAS CHCTEMA XHMHYECKHX 2JIEMEHTOB
1 .M. MEHJIEIEEBA
(+] 6 N 7 (o] 8 Ne
2 12,0 2,55 . 14,0 8,04 5 16,0 LR e M 20,2
yEaEPOR 0,062 5 |Aser 0,052 3 |imenoron 0,045 5 e
Si 12 |P 15 |S 16 |Cl 17 |Ar
3 28,1 oo 4la0 219 laza 258 elans 3,18 7]ane | cTeneHs OKMCNEHNA
KPEMHWA 0,107 3 |eocaop 0002 ) |cem 0,081 3 |xaor 0,073 § | apron
. |Ge 832 [As 33
1.61 81726 20 l: T4.9 218 |:
0,109 3 0,100 8
5 n&mmﬁ 3 0150 wonost |3
SHE soF|Bh Il creneHb okucneHns
8.7 L96 181218
onoBo 0124 § jorrnae

Il creneHb okMCnEHUA
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ITpaeenéM OPHMEDP OKHCIHTEILHO-BOCCTAHOBHATE TLHONH peaknHuH:
2Ca + 02" =2Ca?"0? — ganee MET JIOIDKHET BBIMIICATE H3MEHEHIIS:
Ca’—2 e — Ca?*

0" +2x2e —20*

ITocre 3TOro HeoOXOMIIMO CIelaTk H0100He TAOIHIIE:

2 2

JleBbIif cTOIOHK OTOOpaKaeT UIICIIO MOTEPSAHHBIX I NPHOOPeTEHHBIX 3apAIoB
(3TeKTPOHOB).

Cpeaauii cTOI0HK IIOKa3blBaeT HallMeHbIlee oOMee KpaTHOe IIPONUILIX JIBYX
TIIcerl. (dIICiIo, KOTOpoe JelITed Ha TO I JpyToe dGIcio Oes ocTaTka)

IIpaBbIi CTOJOHK JKe ITOKA3BIBAET Pe3yIIbTaT HefleHns (4 : 2=2nu4 :4=1)

IIpn 3ToM HmOc/aeXHHH cToI0HK Takke oToOpaykaeT Ko3(p(HIIIIeHTEl B YPaBHEHIIIL,

T0 IIOMOJKeT IPOBepPHTE PACCTAHOBKY KO3()(IIIIeHTOB B ypaBHEHIIII.

TlocaeqHEHEM JeHcTBHeM CTOHT OMpeelNTh, ITO SBIIeTCA OKICIIITEeTeM, a TIO
SABNASTCA BOCCTAHOBIITEIEM.
14 3Toro HeoOXOMIMO 3aII0MHITE, 9TO:
® OKIICITHTEE 3a0HpaeT 37MeKTPOHET cede.
* BoCCTAHOBHTENL OTIAST CBOII SIIEKIPOHET IPYITIM.
3HaYIIT:
v" Ca— BOCCTAHOBHTEIE.

v O — OKICIIHTENb.
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