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1. MecTo nucuunuHbl B crpykrype OIT

Hucrunmmaa 51.0.14.02 M306panHbie BONPOCHI IMIKOJBHONW MaTEMaTHKH OTHOCHUTCS K
oOs3arenpHOo wactu biioka 1 Jucuumimbel (Moxynu) OIl mo HampaBieHUIO HOATOTOBKU
44.03.05 INemaroruueckoe obpazoBanue (mpoduias «Pusnka. MaTemMaTnka).

OcBoeHME TUCLUIUIMHBI ONMPAETCS HAa KOMIIETEHIIMM CTYIEHTOB, MOJYYEHHBIE B XOJ€
n3ydenuss mucuumuimH b1.0.15 Dnemenrtapnas maremaruka, b1.0.14.01 Teopust u meroauka
00y4YeHUs1 MaTEMaTHUKeE.

JlucuumiuHa yuTaercs Ha 4 Kypce M MPEeIIeCTBYEeT COAEpP>KATeIbHO CBA3aHHBIM C HEU
mucuuuimHam b1.0.14.04 3agauun ¢ mapaMerpaMu B IIKOJIBHOM Kypce matematrku, b1.0.14.07
3agaun EI'D m onuMmnman mKOIBHUKOB Mo maTeMaruke, mpaktuke b2.0.02 Ilemarormyeckas
MpakTUKa (B KAYECTBE YUUTEIA).

Kypc moctpoen Tak, 4yTOOBI cHCTEMaTH3UPOBATH W OOOOUIUTH 3HAHUS CTYAEHTOB IO
Kypcy IIKOJBHOM MaTeMaTukd, c(OpMHUpOBaTH IIEIOCTHOE IMPEJICTaBICHHE O pa3IMYHBIX
METOJaX W CcrHocobax pelieHus 3aJad MIKOJIBHOTO Kypca MaTeMaTUKHU, W HamlpaBlIeH Ha
COBEpLIEHCTBOBAHNUE NPO(ECCUOHATBHON IMOATOTOBKHU CTYJIEHTOB, Pa3BUTHE UX TBOPUYECKOIO
MOTEHIIMaNa, CIOCOOHOCTH K HECTAHIAPTHOMY MBIIIIJICHHIO.

2. Ilnanupyemble pe3yJibTaThbl 00y4eHHs 110 JUCHUIIIMHE

KomMmnerennus NHaukaTtopbl JOCTHKEHUS

IIK-1. CiocobGeH m1aHupoBaTh U
OCYIIECTBIATH y4eOHBIN TMPOIECC B
COOTBETCTBHH C OCHOBHOM
0011e00pa30BaTEIBHON MTPOrPaMMOi
OCHOBHOTO OOIIIETO ¥ CPEHETO
ob1ero o0pazoBaHus

3HATB: COBpEMEHHBIEC KOHIEHIINH 00YYEeHUS
MaTeMaTHUKe; OCHOBHbIE HAIIPABJICHUS PA3BUTHS
IIKOJILHOTO MaTeMaTH4eckoro 00pa3oBaHus, B TOM
YHCIIE C CIIOJIb30BAaHUEM ITU(PPOBBIX 00pa30BaTEIBHBIX
PECYPCOB U IPUMEHEHHEM CKBO3HBIX ITU(POBBIX
TEXHOJIOTHIl 00y4eHHUs.

Ymemp: HaxonnUTh B pa3IMUHBIX UCTOYHUKAX, BKIIIOYAs
AJIIEKTPOHHBIE OMOJIMOTEYHBIE CUCTEMBI, U
UCIOJIb30BaTh HOPMAaTUBHO-TIPABOBBIE AKTHI B 00JaCTH
00pa3oBaHUs B IPAKTUUYECKOH 1€ATEIbHOCTH.
Bnaoemp: HaBbIKaMU IOMCKA YaCTHBIX BOIIPOCOB
IpenojaBaHus MaTEMaTUKU B pa3IMyYHbIX Kjaccax, Ha
pas3IMYHBIX YPOBHAX 00Y4EHUs, B KJIACCaX pa3IMyHON
poUIBLHON OPUEHTAINH ITOCPEICTBOM JIEKTPOHHBIX
pecypcoB, OpHIIHATBHBIX CAWTOB.

IK-5. CnocobeH MCTIoJIb30BaTh
Hay4yHble 3HAHHUS B TPEIMETHOU
obractu (MatemaTHka) B TIpoliecce
dbopMupOBaHUS MpeIMETHOM
KOMIICTCHIINHU O6yanOHH/IXCSI B
pamMKax  pealu3alid  OCHOBHOM
o011eo0pa3oBaTeIbHON MPOrPaMMBI

3HaTB: COBPEMEHHOE COCTOSIHUE U NEpPCIEKTHUBBI
pa3sBUTHS MaTeMAaTUKU Kak Y4eOHOH JUCIUIINHBI,
HAIpaBJIEHUS! Pa3BUTUS IIKOJIBHOTO MaTeMaTUYECKOTO
o0pa3oBaHUs, TEOPETUYECKHE OCHOBBI  OOYy4YeHHUS
MaTeMaTHKe, NPUHUIUIBl [OCTPOSHHUS] METOANUYECKON
CHUCTeMBl OOYYEHHs MaTeMaThKe, OCHOBHBbIE JIMHHUU
IIKOJIBHOTO ~ Kypca MaTeMaTHKH, UuX CTPYKTYpY,
colepXaHWE€ M  poJib, OTambl  (HOPMUPOBAHUA
MaTeMaTHYeCKUX MOHATUN, METOJUYECKHE MOAXOMbI K

W3Yy4YEHUI0O  OCHOBHBIX TE€M  IIKOJBHOIO  Kypca
MaTEeMaTHKHU,
YMeTh: AHaJIM3UPOBATH U WHTEPIIPETUPOBATH

COACPIKAHNE MATEMATUUCCKHUX HOHS[TI/If/i, TEOpPEM, 3a1a4,
pa3pabateiBaTh ()parMeHThl YPOKOB, OpPraHM30BBIBATH
00pa3oBaTeNbHBIA MpoIecC OOYYCHHS MaTEeMaTHKe,
KOHCTPYUPOBATh  METOAMKY  BBEICHHUS  IOHATHUI,
W3yUYEHHS TEOPEM, PEIICHHS 33]1a4;




Biaanerb:  OCHOBHBIMH  TNPUEMaMH  OpPTaHU3AIUH
ACATCIIBHOCTH IIKOJIBHUKOB 1O U3YYCHHUIO MATCMATUKH,
HaBBIKAMU pa3pabOTKH METOIMKH HM3YYCHHUS YaCTHBIX
BOITPOCOB oOydeHus MaTeMaTuKe,
UCCIIEIOBATEILCKUMH METO/IaMU B MPO(eCcCHOHAIBHOM
JIESITEIILHOCTH.
IK-7. CnocoOeH MaTeMaTHYECKH 3namob paznuyHble TPUEMBI U METOIBI PEIICHUS
KOPPCKTHO CTaBUTh HECTAHAAPTHBIX MATCMATHYCCKUX 3ada4
€CTECTBCHHOHAYUYHbIC 321241 U Ymems npuMeHSITh N3ydEHHBIC IPUEMBI K METOBI TIPU
KJIACCHYECKHUE 3a/1aUl MATEMaTHKH, | PEIICHWH HECTaHJAPTHBIX 3a]1a4 IKOJIBHOTO Kypca,
CTpOTO JI0Ka3aTh YTBEPKICHHUE, 3aJ1a4 TIOBBIIICHHOHN CJIOXKHOCTH.
chopMynupoBaTh pe3yibTar, Bnademp HaBbIKaMU peIICHUS 337129 C IPUMEHEHUEM
YBHJIETh CJICJICTBUS TIOJYIEHHOTO HECTaHAAPTHBIX UJICH U aJITOPUTMOB, IIPUMCHEHHUSI
pe3ynbrara COBPEMEHHBIX HU(PPOBBIX HHCTPYMEHTOB M TEXHOJIOTUI
B OpraHHU3allii COBMECTHOU JICATEILHOCTH TI0
MaTeMaTHKe YYaCTHUKOB 00pa30BaTeIbHOrO Mpolecca

3. Coaep:xkaHue TUCHUTLINHBI
1. M30paHHBIe BONPOCHI HIKOJIbHOIO Kypca MAaTeMATHKH 5-6 KJaccOB M MeTOIMYeCKHe
0COOEHHOCTH MX M3yYeHHSI.
Bugpl 3a1a4 B IIKOJBHOM Kypce MaTeMaTUKH. ApupMeTHYecKuil U anreOpandeckuii MeTObl
pelIeHHs TEKCTOBBIX 3a/1a4 U METOJUKa 00y4deHMs 3TUM MeToaaM. OCHOBHBIE 3Talbl PEIICHUs
TEKCTOBOH 3aiaun. Meronuka o0ydeHHs ydyallluxcsl peleHHIO 3a/1a4 Ha JIBUXKEHHE, Ha padoTy,
CMECH, CIUIaBbl, IPOLEHTHI.
2. N30paHHbIe BONMPOCHI HIKOJIBHOIO Kypca ajredpbl M MeTOAU4YEeCKHE 0COOEHHOCTH HX
U3y4YeHmusl.
Oynkuuun u rpaguku. Iloctpoenne rpagukoB crnoxkHbIX (GyHKIMH OCHOBHBIE CIOCOOBI
npeoOpa3oBaHus rpadUKOB: CUMMETPUS OTHOCHUTEIBHO OCEH KOOpAMHAT; CIABUT (IIEPEHOC)
BJI0JIb OCEH KOOpAMHAT; PACTSHKEHUE U cxkaTue rpaduka BAOJIb OCel KOOPAMHAT; MOCTPOECHUE
rpadpuxa pynkuuu y = A4 f(kx + b) + B no rpadpuxy dynkuuu y= f(x). I'papuxu ¢yHKmii,
coJieprKaliie 3HaK MOJTyJIs.
VYpaBHEHUs: PaBHOCWIIbHBIC, YPABHEHUSA-CICACTBUSA, MPOBEPKA KOPHEW M IOTEPs. KOPHEM IpH
peuieHnH ypaBHeHUH. OOI1IMe METO/IbI peleH s ypaBHEHHIH.
Tpuronomerpuueckue GyHkuu. TpuroHomeTpuueckre ypaBHeHUs, crieln(pruka UCIoIb30BaHUS
OOIIMX METOJIOB PeLICHHs YpaBHEHHM, 0TOOp KOpHEN B TPUTOHOMETPHUUECKUX YPABHEHMSX.
3. N30panHble BONPOCHI IIKOJIBHOI0 Kypca reoMeTpHH U MeTOAHYeCKHe 0CODEHHOCTH HMX
H3y4eHHUsI.
Metonpsl pemieHuss reomerpuueckux 3agad. CyTb TeOMETpPHUYECKOro MeToja U €ro
UCIOJIb30BaHUE MpU perieHuu 3a1ad. CyTh anredpanyeckoro MeToia M €ro MpUMEeHEHHUe IMpH
peleHnr reoMeTpudeckux 3agad. KoMOMHUPOBAaHHBIM METOJ U MPUMEPHI €r0 UCIOJIB30BaHUS
JUISl pEIIEHUs] TEOMETPUUYECKUX 3a/1ay. MeTon KoOpAMHAT NPUMEPHI €r0 HCIOJIb30BAHMS
JUISL peUIeHHs] TeOMETPUYECKUX 3ajady. BekTOopHBIH MeToa MpuUMepbl €ro HMCIOIb30BaHMS IS
pEILIEeHNsI TEOMETPUUYECKUX 3aa4.

3agauu Ha NOCTPOCHHUE. Hekotopble 0COOEHHOCTH Ie€OMETPUYECKUX 3a/1ad Ha ITOCTPOEHHUE.
OcCHOBHBIE TIOCTPOEHHS, KOTOpPBIE MOXXHO BBINOJIHUTH C IOMOLIBIO  KJIACCHYECKHX
UHCTPYMEHTOB. OneMeHTapHble TeoMeTpuueckue nocTpoeHusd. Kiaccudeckas cxema

pemieHuss 3ajady  Ha MOCTpoeHue. Meroabl pelleHHus 3aJad  Ha MOoCTpoeHue (MeTon

TEOMETPUUYECKHX MECT, aNreOpanvdecKuii MEeTo).

Meronudyeckue OCOOEHHOCTH PEIICHHsS] T€OMETPUYECKHX 3aJad IMOBBHIIMICHHON CIOKHOCTU TIO

TeMaM: «TpeyroabHUKn», «HeThIpeXyronbHUKNY, «OKpYKHOCTHY, «[1momany miockux Guryp».
4. TemaTu4eckuii JIaH

| Ne | Pasnens! n | Bcero | @DopMBI 3aHATHH




i/ TEeMBI YacoB | JIGKIIMM | MPaKTUY | Jabopar | caMOCTOSITE

I ecKue OpHBIC JbHAs
3aHITUSL | 3aHSTHS paboTta
1 | M36panHbIe BOIPOCHI - 8 — 8

IIKOJILHOTO Kypca MaTeMaTHKH
5-6 KJ1acCOB 1 METOUYECKHE
O0COOCHHOCTH MX U3YUCHUSI.

2 | 30panHbIie BOIIPOCHI - 12 — 12
IIKOJILHOTO Kypca ajnreOpsl 1
METOIUYECKUE OCOOCHHOCTHU
WX U3YYCHHS

3 | 30paHHbIC BOIIPOCHI - 16 — 16
HIKOJILHOTO Kypca reOMEeTpUHr
Y METOJUYECKHE OCOOCHHOCTH
UX U3YUYCHHS

NTOI'O 72 - 36 — 36

5. Buabl o0pa3oBaTe/ibHOM 1eSITeILHOCTH
3aHATHSA JTeKIIMOHHOT0 TUIIA HE TIPEyCMOTPEHBI

3aHATHSA CEMUHAPCKOTO THIIA

3ansaTusa 1-4. U30paHHble BONPOCHI LIKOJLHOI0 Kypca MaTeMaTHKH 5-6 kJjaccoB H

MeToAnYecKue 0CO0eHHOCTH X H3YYeHHU .
TeopeTnueckue BOIPOCHI:
1. Buzpl 3a1a4 B IKOJIBHOM Kypce MaTEeMaTHKU.
2. Apudmernueckuili u anreOpandyeckuii METOJbl PEIICHUsS TEKCTOBBIX 3aJad M METOAMKA
00yYeHUsI ’TUM METOJIaM.
3. OcHOBHBIE 3TaMbl PEIIeHUs] TEKCTOBOU 3a1a4H.
4. Meroauka o0y4yeHUs y4Jaluxcsl pelIeHUIo 3a/1a4y Ha JIBU)KEHUE, Ha padoTy, CMECH, CIUIABBHI,
HPOLICHTHI.
3agaHus:

3aoauu na npoyenmeoi.

3amaua 1: Ha cOepkHIKKY B KOHLE Moy Obuto mosioxkeHo 1600 py6. Ha «CoOeperarenbHblib»
BKIaa noja 26% ronoBbiX. IIpolieHTHas cTaBka MEHsETCs Kaxabli Mecsll. 3a aBrycT OHa
coctaBuna 2,3%, a 3a ceHTs0pb - 2,28%. B kakom Mecsiie Obla noxyyeHa 0oJbiias TpuObLIh U
Ha CKOJIBKO?
3amavya 2: OgHOW MalIMHHUCTKE HA IepernedaTky pyKomucHu Tpedyercss Ha 12 4 Qomblie, yem
npyroii. Ecmm 25% pykomucu meperedaraer IepBas MAaIIMHUCTKA, a 3aTeM K HeH
MPUCOCTUHNTCSI BTOpas MAITMHKUCTKA, TO Ha TEperedyaTky pyKOIUCH UM MOoHamoOuThes 35 d,
cuuTas OT MOMEHTa Hayaja paboThl MEpPBOM MAIIMHHUCTKU. 3a CKOJBKO YacoB MOIJa Obl
nepeneyaTaTb PyKOIHCh KaX/1asi MalTMHUCTKA, padoTast OTIENBHO?
3anaua 3: [lomoxuB B OaHK JEHBI'HM, BKJIATUUK HOJTY4YMI 4epe3 roj mnpuObuib B 240 ThICSY
pyOneit. OqHako oH He cTaj 3a0upaTh JEHBI'M U3 0aHKa, a, J00aBUB K HUM elie 60 ThICS4, CHOBA
OCTaBWJI JIEHbIW Ha roj. B pesynbraTe cmyctd eme roa oH noiay4yua B 6anke 1 muumon 100
Teicsiu pyOneit. Kakas cymma Obuia mosoxkeHa B OaHK MEepBOHAYajlbHO M KaKOMl MPOLIEHT
npuObLIK B TOJ 1aBai 0aHk?
3amaua 4: B cOOTBETCTBUU C JTOTOBOPOM (hupMa C IENIbI0 KOMIIEHCAIIUU TTOTEPh OT MHQISAIUN
Obuta 00s13aHa B Hayajie KaXJI0ro KBapTaja MOBBIIIATh COTPYAHMKY 3apruiaty Ha 3%. OgHako B
CBSI3U ¢ ()MHAHCOBBIMH 3aTPYyAHEHHUSIMH OHAa CMOTJIa TOBBINIATH €My 3apIiaTy TOJBKO pa3 B
noiarona (B Hauane ciexymoomero noiyroaus). Ha ckonbko mnpoueHToB (upma I0KHA
NOBBIIATH 3apIUiaTy KaxKIble moiroja, uytoObl 1 sHBaps cleayollero roja 3apruiarta
COTpY/AHHKA ObUIa paBHA TOH 3apIuiate, KOTOPYIO OH MOJYy4nI Obl MPU PEKHUME MOBBIIICHUS,
MPEIyCMOTPEHHON JOTOBOPOM.




3amava 5: Ha 3aBoje ObUIO BBEACHO pallMOHAIM3ATOPCKOE MpeIokKeHrne. B pe3ynbTaTe Bpems,
HEOOXOAMMOE JUIsl M3TOTOBJICHUS PA0OYMMHU HEKOTOPOW nertanu, ymeHbmmioch Ha 20%. Ha
CKOJIBKO MPOIIEHTOB BO3POCIIa MPOU3BOUTEILHOCTD TPYAa dTOr0 padbodero?

3adauu Ha KoHyenmpayuro u NPOYEeHMHoe cooepIHCaHUe.
3anaua 6: Umeetca 40 autpos 0,5% pactBopa u 50 mutpoB 2% pacTBOpa YKCYCHOM KHCIIOTHI.
CKONbKO HYXHO B35Th TOTO WU Jpyroro, 4rodsl mnomyuuth 30 nutpoB 1,5%-ro pactBOpa
YKCYCHOM KHCIIOTBI.
3agaya 7: BmaxkHocTh cyxoro inemeHTta Ha ckiane 18%. Bo Bpemsi noxael BIaKHOCTb
nossicuiack Ha 2%. KakoBa crana Macca nemenra, eciau ero osu1o 400 kr.
3agava 8: B 4 xr cruiaBa meau u onoBa cojepxutcs 40% osoBa. CKONIBKO KI' OJI0Ba Hajo
M00aBUTh K TOMY CILIABY, YTOOBI €ro MPOIEHTHOE cojiep:kanue 6bu10 70%?
3agava 9: Kycok cruiaBa meau nuHka maccoit 36 kr comepxut 45% menu. Kakyro maccy menu
HA/0 J00aBUTH K ATOMY KYCKY, UTOOBI IOTYYCHHBIN HOBBIH criaB conepxkan 60% menu.
3amaua 10: U3 nByX ciuiaBoB NEpBBIM CONEPKUT 7 Kr, BTOpoil 8 kr meau. [lomyumnu HOBbIN
ciuiaB, coaepxkamuii 18 % menu. Kakoe % conepxanue Meau B IEPBOM CIUIABE, €CJIM BO BTOPOM
Ha 20 % eé 6onpiie?

3aoauu Ha cyxoe ewyecmeo u neperusanue.

3anmaua 11: Cexue rpulbl conepsxkanu no macce 90% Boabl, a cyxue 15%. CKOIbKO HOTYyIUTCS
cyxux rpu0oB u3 17 Kr cBexux?
3amaua 12: B cBexux s6mokax 80% Boasl, a B cymeHbix — 20%. Ha ckonbko MpoOIEeHTOB
YMEHBIIIAETCsl Macca 010K IpH cymike?
3anaua 13: B cocyne 20 nutpoB criupTa. HacTh OTIIMIIMA U TOJIMIJIM BOJOM. 3aTeM eleé pa3 OTJIHIN
u nomwin Boaou. [locne 3Toro B cocyne oka3anoch CIIUPTa BTPOE MEHbIIE, 4yeM BOAbl. CKOJIBKO
CIIMPTa OTJWJIM B TIEPBBIN pa3?
3amaua 14: B cocyne 12 nutpoB KHCIOTHL. YacTh KUCIOTHI OTJIMJIM W JOJIMIU BOJOW. 3aTeM
OMSATh CTOJNBKO € OTIWIM W A0auiIM Bogou. Konmentpamus kucinotel ctana 25%. CKOJIbKO
JUTPOB OTIUBATH Kbl pa3?
3amava 15: U3 Gaka, HAaMOJHEHHOTO CIIUPTOM, BBUIMIIA YacTh W JOJHIN BOAON. ONATh BBITWIN
CTOJBKO k€ W aonuau Bonoil. [locie atoro B Gake ocranock 49 JIUTPOB YUCTOrO CHUPTA.
Bmectumocts 6aka 64 nutpa. CKOJIBKO JUTPOB BHUIHIIN B TIEPBBIN pa3, U CKOJIBKO BO BTOPOii?

3ansaTus 5-10. U30paHHbIe BOMPOCHI MIKOJIBHOI0 Kypca ajredpbl 1 MeTOAHYECKHE
0COOCHHOCTH MX M3Yy4YCHHSI.

Teopemuueckue 60npochwi:

1. ®ynkuuu u rpaduku. Iloctpoenne rpagukoB caoxHbIX QyHKIMI OCHOBHBIE CITOCOOBI
npeoOpazoBaHus rpadUKoOB: CUMMETPHUS OTHOCHTEIBHO OCEH KOOpAMHAT; CIABUT (IIEPEHOC)
BJI0JIb OCEH KOOpAMHAT; pacTsKEHHE U cxKaThe rpaduka BAOIb OCeil KOOPAMHAT; MOCTPOEHUE
rpadpuxa ynkuun y = A f(kx + b) + B no rpaduxy ¢pysxuuu y= f(x). ['paduku pyHkuui,
coJieprKalie 3HaK MOJTyJIs.

2. VYpaBHEHHsA: PABHOCWIBbHBIC, YPABHEHUS-CIECACTBUSA, IMPOBEPKA KOPHEW U MOTEPS
KOpHEH npH perieHnH ypaBHeHUH. OOI1I1e METO/Ibl pellIeHHUs YpaBHEHHH.

3 Tpuronomerpuyeckue GQyHKUMU. TpUrOHOMETpUUYECKHE YpaBHEHMs, cCHeluduKa
UCTIOJIb30BaHUS OOIIMX METOAOB pElIeHHs] YpaBHEHUH, 0TOOpP KOpHEH B TPUTOHOMETPUUYECKHX
YpaBHEHUSX.

3aoanus:

3aoanue 1. Tloctpoiite rpaduxu GyHKIIHMA

—4
l.y=——+2
Yo

2.y:2Iogzcosx



3. y =sin(arcsinx)

4. y=arcsinx|

5. y _ 4Iog2\x\

6.y =|log, ||

3aoanue 2. Tloctpoiite rpadmKu ypaBHEHUN:

1. |y| =cosx
2. ly|=1-x’

3. y|=x"-3x+2

1
“ =2

X
5. X —|y|=1
6. [x|+|y|=1

7. y=|x* —5x +§

i

8. X2 +y’=2"
3aoanue 3. Pemmre ypaBHEHU:

1. 21-10X + X2 = 4(x — 3)V/X

2. X2 —AX+4 +J4x* —17x+15=2—X
3. 6—5x+ X% = 4(x— 2)J/x

4. 716 —8X+X* +/4x* —13x—-17 =x—4
1
log, (3—4x?)

o1

log,,.(9-16x*)=2+

. 3sin®2x+7c0s2x =3
- log, (x? — 4x)" = 2log, (18 — 5x)

~N O

8. 2c0s’ Xx+5sinx—4=0
9. X* +3—+2x* =3x+2=15(x+4)
10. [x -3 +[log, , (x* — 4x + 4] =0

3ansatus 11-18. M30paHHble BONMPOCHI IIKOJIBHOIO Kypca TeoOMeTPpUM U
MeTOAMYecKHe 0COOEHHOCTH UX M3yYeHHs.

Teopemuqecmte 680Nnpocsl.



1. Meroas! pemeHuss reomerpudeckux 3anad. CyTb I€OMETPUYECKOTO METOAA U €ro
UCIIOJIb30BaHue Mpu perieHuu 3anad. CyTh anredpandeckoro METoJa M €ro NpuMeHEHHUe MpHU
pELICHNH TeOMEeTpUYEeCKHX 3a1ad. KoMOMHUPOBAaHHBIN METOJ M MPHUMEPHI €ro HUCIOJIb30BAHUS
JUISL PELICHUs] TeOMETPUUYECKUX 3ajady. MeToJ KOOpAMHAT MPUMEPHI €ro HCIOIb30BaHMS s
pelIeHUsT Te€OMETPUUYECKUX 3a7ad. BEeKTOpHBII MeTOoJ] MNpuUMEpbl €ro HCHOJIb30BaHUS JAJIs
pellIeHus: TeOMETPUYECKUX 3a/1a4.

2. 3amaun Ha moctpoeHne. HekoTopsle OCOOGHHOCTM TE€OMETPUYECKHX 3ahad  Ha
noctpoeHre. OCHOBHBIE ITOCTPOEHHS], KOTOPbIE MOKHO BBIIOJIHUTH C MOMOIBIO KJIACCHYECKHX
UHCTPYMEHTOB. DOnemeHTapHble TreoMmeTpuueckue nocrpoeHus. Kilaccuueckas cxema
pelieHuss 3ajad  Ha IOCTpoeHHe. MeToibl pelleHus 3ajad  Ha IOCTpoeHHe (MeTon
TreOMETPUYECKUX MECT, anreOpanyecKuii MEeTox).

3. Meroanyeckue OCOOEHHOCTM PpELIEHUS TE€OMETPUYECKMX 3ajad IOBBIILIEHHOH
CIIOXKHOCTH 110 TemaM: «TpeyroabHukn», «HerblpexyroabHUKn», «OKpyxkHOCTH», «llmomanu
IUIOCKUX (QUTYP».

3aoanus:

3aoanue 1.  Ilogbepute, pemute, UCmonb3ys paznuudbie Metoasl (I'MT, momoOwus,
anreOpandecKuii u ap.) ¥ opopMHUTE HE MEHEE JIBYX 3a/1a4 Ha TIOCTPOCHHUE.

3aoanue 2. 1loAroToBBTE COOOLICHHS MO CIEAYIOUINM TEMAM:

1) ITocTpoeHne npaBUIBHBIX MHOTOYTIOJIbHUKOB;

2) Tpu 3HameHMTHIE 3a7aud JPEBHOCTH: KBaJpaTypa Kpyra, TpPUCEKUUs Yyria,
yIBOEHUE Ky0a;

3) 3aHuMaTeIbHbIE 33]Ja41 HA TIOCTPOEHUE (Ha BOCCTAHOBJIEHHE CTEPTHIX (Uryp);

4) ITocTpoeHus pu HATMYUK HEAOCTYIIHBIX TOUYEK;

5) ["'eomeTpryeckue NoCTPOEHUS! OJTHUM IIUPKYIIEM;

6) I'eomeTpuyeckre MOCTPOECHUS OJHON JIMHENUKOM;

7) ['eomeTpryeckue MecTa ToueK Ha INIOCKOCTH;

8) Hcnonb30BaHue TeOMETpUUYECKUX IMpeoOpa3oBaHuil (MapajuleIbHOrO MEepeHoca,

0CEBOH U IIEHTPAIIbHON CUMMETPHUI, TOMOTETHH, [IOBOPOTA) MPHU PELICHUH 33/1a4 Ha MIOCTPOCHHUE.

3aoanue 3.  TlocTpouTh TPEYroJbHUK IO CTOPOHE, BBICOTE, NPOBEIEHHOW K 3TOU
CTOpOHE, U MPOTUBOJIEKALLEMY YIITY.

3aoanue 4. TlocTpOUTh NPSMOYTONbHBIA TPEYrOJbHUK, 3Has Ouccekrpucy | ero
IPSIMOTO yriia U CyMMY KaTeToB 1.

3a0anue 5. JIBe B3aMMHO IEPIEHAMKYIApHBIE MpsIMble NepecekatoT cTopoHsl AB, BC,
CD, AD kBanpata ABCD cootBerctBenno B Toukax E, F, K, L. [lokazats, uro EK = FL.

3aoanue 6. Ha croponax AB u BC tpeyronbHuka ABC BHE ero MOCTPOEHbI KBaJpaThl
ABDE u BCKM. [Joxa3ats, uto otpe3ok DM B 2 paza 6onbine menuansl BP Tpeyroiasuuka ABC.

3aoanue 7. CTOpOHBI TpeyrojbHWKa paBHBl a. D w c¢. Berumcoure BeicOTy he,
MIPOBEJICHHYIO K CTOPOHE C.

3aoanue 8. B AABC cropousl AB u BC paBubl, BH — Bbicota. Ha ctopone BC B3sita

BD 1

touka D Tak, uto —— = — . B xakom oTHomenuu otpe3ok AD nenut Boicoty BH?

3aoanue 9. B tpeyronpauK co ctopoHamu 10, 17. u 21cM BnimcaH mpsIMOYTOJIBHUK Tak,
YTO JIBE€ €T0 BEPIIMHBI HaXOATCS HA OJJTHOM CTOPOHE TPEYroJIbHUKA, a JBE BEPUIMHBI — HA JBYX
JIpYTUX CTOPOHAx TpeyrojibHWKa. HallTH CTOpPOHBI MpSMOYTOJbHHUKA, €CIM U3BECTHO, YTO €ro
NIEPUMETP paBeH 22.5¢M.

3aoanue 10. KateTsl NpsIMOYTOJIBHOTO TPEYTOJIbHUKA paBHbBI @ U b, runoreHysa pasHa c.
BeruucnuTs pagnyc I BIMCAaHHOW OKPY’KHOCTH.

3aoanue 11. Jlan mpsIMOYTOJBHBIN KpYroBoi cekTop. OKpYKHOCTh TOTO K€ pajauyca
UMEET LIEHTP B KOHIIE AYTU CEKTOpa U pa30MBaeT CEKTOP Ha JIBa KPUBOJIMHEHHBIX TPEYTOJIbHUKA.



B MeHbmMi M3 3TUX TpPEYrOJbHUKOB BIIMCaHA OKPYXKXHOCTb. HaWTH OTHOIIEHHE paguycoB
BIIMCAHHOM OKPYKHOCTHU M CEKTOpA.

3aoanue 12. Jloka3atb, YTO €CIH BBICOTa M MEAMAHA, IPOBEACHHBIC U3 OJHOW BEPLIMHBI
HEPaBHOOEIPEHHOTO TPEYroJIbHUKA, JIKAT BHYTPU TPEYroJbHUKA U 00pa3yloT ¢ ero OOKOBBIMU
CTOPOHAMU PaBHBIE YIJIbI, TO 3TOT TPEYTOJIbHUK MPSIMOYTOJIbHBIM.

3aoanue 13. ]JlokazaTh, 4TO OPTOLIEHTP OCTPOYTOJBLHOTO TPEYroJIbHUKA COBIAJAET C
LHEHTPOM OKPYXKHOCTH, BIUCAHHOH B O3TOT TPEYTrOJbHUK, BEPIIMHAMH KOTOPOTO SIBIISIFOTCS
OCHOBaHUS BBICOT 33JJaHHOT'O TPEYTOJIbHHKA.

3aoanue 14. Jlokazarb, 4To B HEpsAMOYTroidbHOM A ABC paccTosiHAE OT OPTOIIEHTpaA 10
BepIIMHb B BIBoe Ooibllle pacCTOSHUS OT IEHTpa OMUCAHHOW OKOJIO TpPEyroJbHHUKA
OKPY>KHOCTH 70 cTOpOoHbI AC.

3aoanue 15. BHyTpu npaBUILHOTO TPEYrOJIbHUKA B3ATa MPOU3BOJIbHAS TouKa. Jloka3aTs,
YTO CyMMa PacCTOSIHUI OT 3TOM TOYKU IO CTOPOH TPEYTOJIbHUKA paBHA BBICOTE TPEYTOJIbHHKA.

3aoanue 16. OkpyxxHOCTb, BiucanHasi B A ABC, nenut ocHoBanue AC Toukoi kacanusi D
Ha oTpe3ku a u b. Haiitu mmomans A ABC, eciu H3BECTHO, YTO Z B=60°.

3aoanue 17. llnomans A ABC paBua P. Otpe3ok DE, nmapamiensHbiii ocHoBaHu0 AC,
orcekaer oT TpeyronbHuka ABC TpeyroapHuKk BED mmomaneto Q. Ha cropone AC B3daTa
MPOU3BOJIbHAS TOYKa M M coequMHEeHa OTpe3kaMu mpsMbIX ¢ Toukamu D u E. Uemy paBHee
IUIOIIAAb YeThIpéXyronsuuka BEMD ?

JlaGopaTopHble padoThI
He npenycmoTpeHsl

CamocrositeibHas padora:
3amanus 111 CaMOCTOSITEIbHOU PaOOTHI:
Tema: TpeyroJbHuku

1.1 CTOpoHBI TpeyroiibHHKa paBHbl @, b, C. BbluuciauTe [IIMHBI MEAHMAH 3TOTO
TPEYroJbHUKA.
1.2. Jlokaxxute, 4TO B JIOOOM TpPEYroJIbHUKE CyMMa MEAMAaH MEHbIIE IepuMeTpa, HO

OoblIIe, UeM Z nepuMeTpa.

1.3. JlokaxxuTe, 4TO B HEPABHOOEIPEHHOM IMPSIMOYTIOJIbHOM TPEYroJbHUKE OuccekTpuca
IIPSIMOTO yrila JEJMT IIOIOJIaM yroJl MEKIYy MEAUaHON U BBICOTOM, IIPOBEICHHBIMU W3
TOH K€ BEPIIHHBI.

1.4. B pasnobenpensom A ABC yron C npu Bepumne pasen 100°. IToctpoens! gpa myda:
OJMH — ¢ HavyaaoM B Touke 4 mox yriaom 30° k mydy 4B, apyroii — ¢ HaganoM B Touke B
oz yriom 20° x yday BA. DT nydu nepecekaiorcs B Touke M. Haiimute yrast ACM u

BCM.
1.5. B A ABC nposenena Beicota CH. Haitnure otHomenue AH . AB, ecnu U3BECTHO, YTO
AB:BC:AC=4:2:3.
1.6. B A ABC usBectHO, uTO yron 4 B aBa pasa Oonbiie yriaa C, cropona BC Ha 2 cM
6osbiie ctoponsl AB, a cropona AC paBHa 5 cMm. Haiinute ctoponst AB u BC.
1.7. JlokaxuTe, 4To eclii & M b — J1B€ CTOPOHBI TPEYTOJIbHHUKA, @ - YTOJI MeXIy HUMH U | —
(04
2ab cosE

6rccekTprca 3Toro yria, to | =
a+b



1.8.

1.9.
1.10.

1.11.

2.1.

2.2.

2.3.

2.4.

2.5.

2.6.

2.7.

2.8.

2.9.

3.1.

3.2.

3.3.

B A ABC yron B pasen 120°. 441, BB1, CC1 — GuCCEKTPUCH] BHYTPEHHUX YIJIOB 3TOTO
TpeyronpHuKa. Jlokaxwure, uto yron 4181C1 pasen 90°.,

3Hast MEIUAHbI Mg, Mb, M Tpeyroiabauka ABC, Haiinure cropony AC = D.

CTopoHBI TpeyrojbHUKa paBHbI @, b u ¢. Haiiaure Guccextpucy l., mpoBeaeHHyO K
CTOPOHE C.

B npsamoyronsHoM A ABC u3 BepuuHbl mnpsimoro yrina C INpoOBENEHbI BBICOTA U

MEauaHa. Vron a MEXIY HUMH paBeH alfCCOS——. Haﬁl{HTe OTHOIICHUC KAaTCTOB.

Tema: UeTbIpéXyroJbHUKU

B mapamienorpamme co ctoponamu a u b (¢ > b) npoBeneHs! GrccekTpUCH BHYTPEHHUX
yriaoB. Haliaure anuHbel jAuaroHaneil  4eTHIpEXYroyibHMKa, OOpa30BaHHOIO B
nepeceueHnH OUCCEKTPHC.

Touka K — cepenuna croponsl AD mpsimoyronbauka ABCD. Haiinute yron AMK

AD
MCKAY OTPE3KOM BKn AuaroHajabro AC, €CJIM U3BCCTHO, YTO E = \/E .

Hana tpanemuss ABCD ¢ ocuoBanusimu AD u BC, B kotopoit AB = CD, AC = AD, £
CAD = £ CDM, a M — cepenuna ocHoBanusi BC. Uemy paBHBI yIJibl Tpaneuun?

Huaronans pomb6a ABCD paBHa ero cropone. Touka M Haxomutcs Ha nydue DA BHe
pomba. MC nepecekaeT AB B Touke O. [lon kakuM yriom nepecekaroTcs npsmoie MB u
DO?

[Ipsmast oTcekaeT OT PaBHOCTOPOHHETO TPEYTOJbHUKA TPAICIUI0, KOTOpas IEIUTCS
JaroHaJIIMU Ha YeThIpe paBHOOEIPEHHBIX TpeyrolbHuKa. ONpenenuTe BeTUInHy yria
MEXKy JUAroHaIsIMUA TPaIeIuu.

CyMMa yriioB TP OJHOM M3 OCHOBaHmii Tpamemuu pasHa 90°. JJokakuTe, 4TO OTPE3OK,
COEAMHSAIONINM CepeIMHbI OCHOBAHUI Tpanenuy paBeH uxX MoJypasHOCTH.

Omnpenenure OCTphIl yroa poMba, B KOTOPOM CTOPOHA €CTh CpeHEe TeOMETPUIECKOe
€ro JuaroHaieii.

Cropona AD npsmoyronbauka ABCD B Tpu pasa 6ombiie ctopoHsl AB, Touku M u N
nenst ctopony AD Ha Tpu paBHble yactu. Halinure cymmy yrios: £ AMB + £ ANB +
2 ADB.

OcHoBaHUS Tparnenuu paBHBI d U b. Haﬁ,[[PITe AJIMHY OTpPE3Ka, MPOXOAAIICTO YCpEe3
TOYKY HNEPECCUCHUSA }IHaFOHaHefI Tpaneuuu mnapajiCJIbHO OCHOBAaHUAM TpalClounu C
KOHIIaMH Ha OOKOBBIX CTOpPOHAaXx Tpareuuu.

Tema: OxpyskHOocTH. MeTOA BCIIOMOTaTeJIbHOM OKPY/KHOCTH.

Ha runorenyse npsamoyroinsHoro A CAB ¢ kareramu, paBHbIMU 21cM u 28cM, Kak Ha
CTOpPOHE IOCTPOEH KBajpaT (TPEYrojbHUK M KBaJpaT JEKaT MO pa3Hble CTOPOHBI OT
TMIIOTEHY3bl), LIEHTP KOTOPOTO COEAMHEH OTPE3KOM MPSIMOM C BEPIIMHOM MPSAMOro yria
TpeyrosbHuKa. Haiinure NImMHBI OTPE3KOB, HA KOTOpBIE YKAa3aHHOW MPSIMOW JIEIUTCA
TUIOTEHY3a TPEYTOJIbHUKA.

Uepes Touky O MpOBeIEHBI TPH NPAMbIE, TIONAPHBIE YITIbI MEXILY KOTOPhIMU paBHbI 60°.
JIokaxuTe, YTO OCHOBAHMS MEPIIEHINKYIISIPOB, OMYIIEHHBIX U3 IPONU3BOJIBHOW TOUKH A
Ha 9TU IPSIMBIE, CIY’KAT BEPLIMHAMU IIPAaBUIILHOIO TPEYTOJIbHUKA.

JlokaxxuTe, YTO BEIMYMHA YIjia, 0Opa30BAaHHOIO KacaTeJbHOM M XOPAOH, MMEIOIUMHU

oOIIyl0 TOYKY Ha OKPYXHOCTH, paBHa IIOJIOBMHE YIJIOBOM BETWYHMHBI JYyTH,
3aKJIFOYEHHON MEXKy €r0 CTOPOHAMHU.



3.4. OxpyxHocTh npoxomuT 4depe3 BepmmHbl B, C u D tpaneuun ABCD u xacaercs
cTopoHbl AB B Touke B. Halingute nnuny nuaroHamm BD, eciu JyiMHBI OCHOBaHUWI
Tpareuuy paBHbI ¢ U b.

3.5. Bo Bnncannom yetsipéxyronbHuke ABCD usBectHsl yribl: £ DAB = a, Z ABC =
B, £ BKC =v, rne K — Touka nepecedyenus auaronaieit. Haiinure yron ACD.

3.6. JlokaxxuTe, 4TO NPOU3BEACHUE IMArOHAJICH BIMCAHHOIO YETHIPEXYIOJIBHUKA PAaBHO
CYMMe ITPOU3BEICHHI POTUBOIIOIOKHBIX CTOPOH (meopema ITmonemes).

3.7. YersipéxyronsHuk ABCD BnmcaH B OKpYXHOCTb, npuuéM £ ACD = 90°, £ ACB =

6
/BAD, AD =2, CD = g Haiinure BC.

3.8. B octpoyronsnom A ABC npoBeaeHbl BbiCOTHI AA1, BB1, CCi. JlokaxuTte, 4TO 3TH
BBICOTHI SIBJITFOTCSI OMccekTprucamu yrioB A A1B1C1.

3.9. Yepes Touky M, HaXOIAIIYIOCS HA PACCTOSIHUU @ OT IIEHTpa OKPYXHOCTH paauyca R (a
> R), npoBeieHa cekylias, nepeceKarolas OKpy>KHOCTb B Toukax A u B. Jlokaxure, 4to
MA - MB TOCTOSHHO sl BCEX CEKyIIMX M PaBHO a’ R? (xkBampaTy JUIMHBI
KacaTeJIbHOM).

3.10.  Jlamsl xopabl ABYX AYyT Kpyra paguyca R. Haiinure nimHy XOpasl, CTATUBAIOLICH IyTY,
PaBHYIO CyMME€ WJIM Pa3HOCTH JIBYX JaHHBIX JYT.

Tewma: Ilnomaau miockux guryp. Meroa miiomasuei.

4.1. JlBa mapajuienorpaMMa pacIlOJIOKEHbl TaK, KAk II0Ka3aHO Ha /\
PHUCYHKE: OHU UMEIOT OOIIYIO BEPUIMHY, U €UIE 110 OJTHOW BEPIINHE Y
KaKJIOro W3 MapajuleIorPaMMOB JIEKUT Ha CTOPOHE JPYroro

napamienorpaMMa. Jlokaxure, 4ro IUIOIAAM MapauielorpaMMOB
PaBHBI.

4.2. B ugersipéxyronbauke ABCD yrnsl B u D — npsimble, a CTOPOHBI B
AB n BC passbl. OnpeaenuTe IUIOMAAb YETHIPEXYTOJIbHUKA,
€CJIM U3BECTHO, UTO €ro BeicoTa BH = 1.

4.3. Haiinure momiaas Tpanenuu, 3Has Aaunbl 01 u d2 e€ muaronaneit
U JTHHY BBICOTHI .
1 H D
4.4, JlokaxuTe, 4YTO IUIOWIAAb BIUCAHHOTO B  OKPYKHOCTb
YETBIPEXYTOJIbHUKA MOYHO BBIYHUCIIUTH o bopmyme
S=J(p-a)(p-b)(p-c)(p—d), re p — monynepumerp
4eThIPEXYTOJBHUKA, a, D, ¢, d — ero cTopoHbI.
4.5. JlokaxuTe, 4YTO MEAMAHbl TPEYroJbHUKA JENSAT €ro Ha IIeCTb PaBHOBEIUKHUX
TPEYTrOJIbHUKOB.
4.6. 3Hasi MEIUaHBbI My, M, M TPEYTOJIBHUKA BBIYUCIUTE €r0 IIOMIA/Ib.
4.7. [TonyokpyxnocTth kacaercs ctopoH AC u BC tpeyronpHuka ABC B Toukax D u E

COOTBETCTBEHHO M MMEET LIEHTp Ha CcTopoHe AB. Haiigute paguyc 310l
MOJYOKPY)KHOCTH, eciii BC = 13 cM, AB = 14 cm, AC =15 cm.

4.8. B uetbipéxyronsauke ABCD uepes cepenuny auaronanun BD mposenen orpesok EP,
napajuiensHblii  guaroHanu  AC.  Jlokaxurte, uto oTtpe3ok CE  pa3buBaer
4eThIpEXyrobHUK ABCD Ha 1Be paBHOBEJINKHUE YACTH.
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4.9. B Beimykiiom natuyroishuuke ABCDE yriast ABC u CDE pasnbt o 90°, croponst BC,
CD u AFE paBubl o 1 u cymma cropoH AB u DE pasna 1. [lokaxxuTte, 4TO TIJIOMIATHL
IIATUYTOJIbHUKA paBHa 1.

4.10. Pamuyc OKpy>XHOCTH, BIIMCAHHON B IMPSIMOYTOJIbHBIA TPEYTroibHUK, paBeH I. Haiinure
IJIOIIA/b ATOTO TPEYTOJIbHUKA, €CIIU JUIMHA TUIIOTEHY3bI PaBHA C.

4.11. B paBHoOouHO# Tpaneuuun 4ABCD nnuHa 60KOBOW CTOPOHBI AB M MEHBIIIET0 OCHOBAHUS
BC paBsubl @ = 2 cM u auaroHans BD mnepnenauxynspHa 4B. Haiinure miomanp
TpaneunuH.

4.12.  Yerblpe BepIIMHBI KBajapaTra CO CTOPOHOH, PaBHOH a, CIOyXaT LEHTPaMH YETHIPEX
KpYroB paauyca a. Berurcnure miomaab o01iei 4acTi 3TuX Kpyros.

6. Kputepuu oneHMBaHus pPe3yJIbTATOB OCBOEHMSI AUCUUIJIMHBI (MOIYJIs1)

6.1 OueHo4HbIe cpeACTBAa U KPUTEPUH OLICHUBAHMSA Il TEKylIed aTTecTalun
Oyenounvie cpeocmea O meKywel ammecmayuu npeocmasienvbl 68 NIAHAX NPAKMUYECKUX
3aHaAMuUl

Kpurtepun oneHnBaHus I TEKylLIed aTTeCTALIUM:
KpI/ITepI/II/I OLICHUBAHUA BBIIIOJTHCHUA 3aI[aHI/II>'I 38,H$ITI/II71 JICKIITMOHHOT'O 1 CGMI/IHapCKOFO THUIIA

No CTpyKTypHas 4acTh pabOThI KonnyecTBo 6amios
1. OTBeT Ha TEOPETUYECKHUI BOIPOC 1
2. JlemoHCTpalust BBIMOJHEHNS KOHKPETHOTO 3aJaHUS 1

[Ikana ouenuBanus: OLEHKAa «3a4TE€HO» 3a JIEKIHMOHHOE (IPAKTUYECKOE) 3aHATHE

BBICTaBIIAETCS, ecau HaOpaHo He MeHee 60% OamoB, B NPOTUBHOM Cilydae 3a 3aHATHE

BBICTABJISICTCS «HE 3aYTEHOM.

6.2. OneHo4HbIe CpeaCTBA U KPUTEPHH OLCHUBAHUS VIS IPOMEKYTOYHOM ATTECTALMHI
Kpurepuii nosyyenusi 3a4yera

3ayer BBICTABIIAETCS MO pe3ysbTaTaM pabOThl CTYIEHTAa B TEUEHUE CEMECTPa COIJIaCHO
[TonoxeHnto 0 TEeKyIeM KOHTPOJIE YCIEBAEMOCTH U MPOMEXYTOYHON aTTECTalliu CTYJIEHTOB B
denepasbHOM TOCYIapCTBEHHOM OIOJKETHOM 00Opa30BaTENbHOM YUPEXKAECHUU  BBICILETO
npodeccuoHanpHOro  obpazoBaHusi ~ «CMOJIEHCKMI ~ TrOCYyJapCTBEHHBIH  YHUBEPCHUTET»
(yTBepKICHO MpHKa3oM pekTopa ot 24 ampest 2014 r. Ne01-36).

Jljig mostydeHus 3a4eTa CTyIeHT JO0JKEH:
® yMETh OTBEYATh HAa TEOPETUUYECKHE BOIIPOCHI, PACCMOTPEHHBIE HA JIEKIIUX;

® YMCThL pCHIATh 38.,[[3‘{H/BBIHOJ'IH$ITB 3alaHus, MNOPCHJIOKCHHBIC Ha MPAKTUYCCKUX
3aHATHUAX.

7. IlepeyeHb OCHOBHOM M JOMOJHUTEIbHOI y4eOHOI JIUTEpaTyphl
7.1 OcHoBHas TUTEpPaTypa

1. Boromornos, H. B. Ilpaktnueckue 3ansatus no MmaremMaruke B 2 4. Yacth 1 : yuebHoe

nocobue i By3oB / H. B. boromonoB. — 1l-e wuzn., mepepad. u gom. — Mocksa :
WznatensctBo HOpaiit, 2022. — 326 ¢. — (Bsicmiee obpazoBanue). — ISBN 978-5-534-06894-
8. — Tekcr : anektpoHHbl // OOpa3zoBatenbhHas tuiargopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/490664

2. lamunrep, B. A. Metoauka o0ydeHust MmatemaTuke. [IpakTHKyM Mo pemieHuro 3aaaq:
yueOHOe mocobue mns By3oB / B. A. [lanunrep. — 2-¢ usa., ucnp. U gon. — Mocksa :
WznarensctBO FOpaiit, 2022. — 271 ¢. — (Bwicmee o6pazoBanue). — ISBN 978-5-534-09601-
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9. — Texkct: snextpoHHbI // OOpa3oBarenbHas miuardopma HOpaiir [caiit]. — URL:
https://urait.ru/bcode/490908.

3. Hamunrep, B. A. T'eomerpus: miaHMMETpUYECKUE 3a7aydl HA MOCTPOSHHE : yuyeOHOe
nocobue s cpenHero npodeccruonansHoro oopaszosanus / B. A. Jlanmunrep. — 2-e u3z., uchp.
— Mockaga : UznatensctBo HOpaiit, 2022. — 155 ¢. — (IlpodeccuonansHoe oOpa3oBaHue). —
ISBN 978-5-534-04836-0. — Texkcr : anexrponnsiii / ObpazoBarenbHas miardopma HOpaiit
[caiit]. — URL.: https://urait.ru/bcode/492897

4. HNamunarep, B. A. Meroauka oOydeHHs MaTeMaTHKe. TpaJullIMOHHBIC CHOKETHO-
TEKCTOBBIC 33/1a4M : yueOHOe mocooue /s By3oB / B. A. Jlanunarep. — 2-¢ U31., UCIIP. U JIOM. —
Mocksa : UznarenscTBo FOpaiit, 2022. — 174 ¢. — (Boicmiee obpazoBanue). — ISBN 978-5-
534-09591-3. — Texkct : anexTpoHHsIi // OOpa3oBarensHas iardgopma FOpaiit [caiir]. — URL:
https://urait.ru/bcode/492728

7.2. lonoiHUTEJIbHAS JJUTEPATypa
1. I'yceB B.A., JIutBunenko B.H., Mopakosuu A.I'. [IpakTukym no snemeHTapHOU
MaTemaruke: ['eomerpus. YaeOH.mocobue st ctyneHToB pus-mar crer. M., [Ipocsenienue,
1992.

2. JIutBunenko, Mopakosud. [IpakTukym o snemeHTapHOil MaremaTuke. Anreopa,
TPUTOHOMETpHUs. YueOH.mocoOue Juist cTyeHToB gu3-mar crneu. M., [IpocBemienue, 1995.

3. MopakoBud A.I'. becenpl ¢ yuuTensiMu MaTeMaTHKH: Y 4e0HO-METOAMYECKOE
noco6ue.M.:»Onukc 21 Bex» «Mup u o6pazoBanue», 2005.

4. [Happirun 1.®. GakynbTaTuBHBINA Kype 10 MaTeMaTuke: Pemenue 3ana4: Yued. nocobue
s 10 xi. cpen. mk. — M.: IIpoda, 2005.

S. [Happirun U.®., I'onybes B.W. ®axkynpTaTUBHBINA Kypce 110 MareMaTuke: Pemenue 3anay:

VYu4e6. mocobue mis 11 k. cpen. mk. — M.: ipoda, 2007.

7.3. IlepeueHb pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKAHMOHHO# ceTn « AHTepHET»
OneKTpoHHO-01OIMoTeyHast cucteMa u3aarenbersa "Jlanp" http://e.lanbook.com
O6pazoBatenpHas wiargopma KOpaiit https://urait.ru/

OTkpbIThI ypok/ Matemartuka https://urok. 1sept.ru/maremaTrka
OnekTpoHHas 6ubimoreka «MaTtemaTudeckoe oOpazoBanue» https:// www.mathedu.ru/

. Enunas  xommekuuss — 1UQPOBBIX  0Opa3oBaTelbHBIX  pecypcoB  http://school-

collection.edu.ru/catalog

oA W

8. MaTepua/IbHO-TeXHUUYECKOE o0ecneyeHne
JUnis aTeHust JeKIUM U TpOBEICHHS TPAKTUUYECKUX 3aHATHIA HEOOXOIUMBI:
1) mepcoHaNbHbIE KOMIIBIOTEPHI, 00bEANHEHHBIC B CETh C BBIX0OI0M B MHTEpHeT,
2) TPOEKTOp;
3) uHTepakTHBHAas J0CKa.

9. Mepeyenb MHPOPMALMOHHBIX TEXHOJIOTHIi

Microsoft Open License (Windows XP, 7, 8, 10, Server, Office 2003-2016), JluneHn3us
66920993 ot 24.05.2016, exxeroguoe 0OHOBJIECHUE.

Microsoft Open License (Windows XP, 7, 8, 10, Server, Office 2003-2016), JluneHn3us
66975477 ot 03.06.2016, exxeroguoe 0OHOBJICHUE.

Kaspersky Endpoint Security ans JTunensust 1FB6151216081242, exeroinoe 0OHOBIICHHE.

ONeKTpOHHbIE OMOIMOTEYHBIE CHCTEMbl U JJIEKTPOHHAs HWH(OPMalMOHHO-00pa3oBaTeNbHas
cpena

Dnektponnas 6ubanoredHas cucrema «IOBC IOPAWT», Jorosop Ne 3074 or 15.11.2017,
€XKerolHoe OOHOBIICHHE.
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CAO Pycckuit Moodle 3KL Norm ¢ TexHu4eckuM OOCITy>KMBaHHEM, AKT Ha mepenady npaB
NeVTJIFO0001785 ot 06.12.2016, exeromHoe 0OHOBIICHHE.
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