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1. lle1n ocBOeHHMSI AMCHHUILIAHBI

[Iporpamma yuebnoi quctmminabl BOY /(.03 «MaTemaTiKa SBIISIETCS 9aCThIO MPOTPaMMBbI
MOJrOTOBKH CHEIUAIMCTOB cpeaHero 38eHa B cootserctBuu ¢ GI'OC.

Coneprxanue paboueil mporpaMMbl OPUEHTHPOBAHO HA JOCTHKEHUE CICAYIOIUX eeit:
- obecriedenre cHOpMUPOBAHHOCTH TIPE/ICTARNICHHIA O COLMATBHBIX, KYJIBTYPHBIX M HICTOPHYECKUX (PAKTOpax CTAHOBIICHHS
MaTeMAaTHKH;
- obecriedeHue chOPMUPOBAHHOCTH JIOTFHECKOTO, TTTOPHTMIHYECKOTO M MATEMATIHECKOTO MBIIIIICHHS,
- obecriedeHre chOPMUPOBAHHOCTY YMEHHH TPUMEHSITH TIOJTyYeHHBIC 3HAHUS TIPH PEITICHAN PA3TYHBIX 337144,
- olecrieuenye c(hOPMUPOBAHHOCTH TIPEIICTARTICHHI O MATEMATHIKE KaK YaCTH OOIICYENIOBEIECKON KYJIBTYPBI, YHIBEPCAT-
HOM SI3BIKE HAYKH, TO3BOJISTIOIIEM OTIMCHIBATH UM3Y4YaTh PEaTbHBICTIPOIIEC bl U SIBJICHUSL.

2. Mecto mucuumiannbl B cTpykrype IIICC3

Vyeonas nucuumuinaa bOY .03 «MaremaTukay siBJIsIeTCsl y4eOHBIM MPEIMETOM 00s3aTEIHHOM
npeaMeTHo obmactu «Matematuka u uHpopmatukay DI'OC cpeanero oOmiero oOpa3zoBaHus;
u3ydaercs B obuieoopazosarensHoM nukiie yueoHoro riana OIIOIT CITO Ha 6a3e 0CHOBHOTO 0011ero
o0pasoBaHus ¢ moiydeHueM cpeanero oodmero oopazosanus (ITIICC3).

B yue6noM mnane IIICC3 yuebnas muctmmmmaa bOY .03 «MartemaTnka» BXOAHWT B COCTaB
oOuux 0011e00pa3oBaTeNbHbIX YUEOHBIX JUCHMILINH, POPMUPYEMBIX U3 00S3aTENbHBIX MPEIMETHBIX
obmacreit ®I'OC cpennero obmiero oOpazoBanusi, Mg crnenuanbHocTed CIIO cooTBeTCTBYIOIIETO
npodus mpodeccuoHaILHOTO 00pa30BaHMs.

VYuebnas auciuminaa BOYJ1.03 «Marematnka ocBanBaeTcs Ha iepBoM Kypce (1, 2 cemMecTphi).

3. Ilepevyenn pe3yJbTaTOB 00y4YeHHS MO IMCUMILINHE

OcBoenune yueOHOW AMCUMILTUHBI «MaTemaThka» 00ecledrBaeT JOCTHXKEHUE CTyAEHTaMu
CIIEYIOIIUX Pe3yabTATOB!

JUIHOCTHBIX:

- C(bOpMHpOBaHHOCTB HpeﬂCTaBHeHI/Iﬁ 0 MaT€MaTUKEC KaK YHHUBECPCAJIbHOM A3BIKC HAYKH, CPEIACTBE MO-
ACIIMPOBaHUSA SIBJICHUH U IMPOLECCOB, UACAX U METOAAaX MaTEMAaTUKU,;

- INOHUMAHUC 3HAYUMOCTHU MATCMATHUKU IS HAYYHO-TCXHUYCCKOTO IIpOrpecca, C(bOpMI/IpOBaHHOCTb
OTHOIICHHA K MAaTCMATHKE KaK K 4aCTH 06IH€‘I€J'IOBC‘ICCKOI7I KYJIBTYPBI 4€PE3 3HAKOMCTBO C HCTOpHeﬁ
Pa3sBUTUA MATCMATUKU, 3BOHIOI.IH€I>'I MAaTEMATUYCCKUX H,I[eﬁ;

-  Pa3BUTHUC JIOTHYCCKOI'O MBIIUJICHHA, IIPOCTPAHCTBCHHOI'O B006pa)KeHI/I$I, aHFOpHTMquCKOﬁ
KYJIbTYPbl, KPUTUYHOCTU MBINIJICHUS HA YPOBHEC, HCO6XOI[I/IMOM JIIA 6yz[y1uel71 HpO(I)GCCHOHaHLHOﬁ
ACATCIIbHOCTH, IJIA ITPOJOJIDKCHHUA O6p2130BaHI/IH n CaMOO6paSOBaHI/I${;

- OBJIAACHUEC MAaTCMAaTUUCCKUMU 3HAHUAIMU U YMCHUSIMHU, HCO6XO,Z[I/IMLIMI/I B IIOBCETHEBHOM KH3HU, TJIA
OCBOCHH CMCKHBIX CCTCCTBCHHOHAYUYHBIX NUCHUIUIMH U JUCHUIIIINH HpO(i)eCCI/IOHaJ'IBHOFO OuKiaa, J1JIs
MMOJIYYCHHUA 06pa3013aH1/1;1 B O6J'IaCT$[X, HC Tpe6y1-0H_II/IX YTJ'IY6J'ICHHOI71 MaTeMaTH4eCKOH NOATOTOBKH,

- TOTOBHOCTh M CIIOCOOHOCTBH K 06pa30BaHI/II-O, B TOM YHUCIJIC caMoo6pa30BaHmo, Ha MMPOTAKCHUUN BCeM
JKU3HH; CO3HATCIBHOC OTHOUICHUC K HCIIPECPBIBHOMY O6pa3OBaHI/II-O KaK yCJIOBHUIO YCHCHIHOﬁ npoq)ec-
CHOHAJIBLHOM U O6H_[eCTBeHHOI\/'I ACATCIIBHOCTH,

- TOTOBHOCTh ¥ CLIOCOOHOCTh K CAMOCTOSTEIIBHOM TBOp‘-ICCKOﬁ 1 OTBETCTBEHHOM JACATCIIBHOCTH,

- TOTOBHOCTbh K KOJIJICKTUBHOM pa60Te, COTPYAHHUYICCTBY CO CBECPCTHUKAMU B 06p8.30BaTCJ'IBHOI7I, 0611[6'
CTBCHHO HOJ’IC3HOI>1, y‘{C6HO-HCCHCI[OBaTCHLCKOI71, HpOCKTHOfI U IpYrux BUAax ACATCIbHOCTH,



- OTHOIICHHE K MPOPECCHOHATBHON JIEATEIBHOCTH KaK BO3MOXHOCTH YYacTHsl B PEIICHUU JINYHBIX,
OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, 0OIEHAITHOHATBHBIX TIPOOIIEM;

MeTanpeIMeTHbIX:
- YMEHHE CaMOCTOSITEIIbHO OIPENEIATh LEIU ACATEIBHOCTH U COCTABIIATH IUIAHBI ACSITEIBHOCTH; Ca-
MOCTOSITEIBHO OCYILECTBIIATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH AECATENBHOCTD; UCIOJIb30BaTh BCE
BO3MOJKHBIE€ PECYpPCHI I JOCTHUKECHUs IOCTABJICHHBIX LICJIEH U peaJu3ally IJIaHOB JEATEIbHOCTH;
BBIOMPATH YCICITHBIE CTPATETUH B PA3IMYHBIX CHUTYaIUsX;

- YMEHHUE IPOIYKTUBHO OOIIATHCS U B3aUMOJEHCTBOBATH B IIPOLIECCE COBMECTHOM €ATEIbHOCTH, YUu-
THIBATh MO3UILIMU JPYTUX YUACTHUKOB JESATENbHOCTH, 3P(PEKTUBHO pa3peliaTh KOHPIUKTHI;

- BJIQJICHUE HABbIKAMU II03HABATEJIbHOM, y4eOHO-UCCIIEOBATEIbCKON M IMPOEKTHOM AEATEIbHOCTH,
HaBbIKaMU pa3pelieHus mpoodiieM; ClioCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY TTOMCKY METOJIOB
peuieHus NpakTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3JIM4YHbIX METOI0B ITO3HAHMS;

- TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIbHON HMH(OPMalMOHHO-TI03HABATEIbHON JI€ATEIbHOCTH,
BKJIIOYasi YMEHHUE OPUEHTUPOBATHCS B PA3IMYHbIX UCTOYHHKAX MHPOpPMalLUU, KPUTUYECKU OLIEHUBATh
Y UHTEPIPETUPOBATh HH(POPMALINIO, MTOJIYYAEMYIO U3 PA3INYHBIX HCTOYHHUKOB;

- BJIQJICHUE SI3BIKOBBIMH CPEJICTBAMU: YMEHUE SICHO, JIOTUYHO, TOYHO H3JIaraTh CBOKO TOYKY 3PEHHS,
WCIIOJIb30BATh AJICKBATHBIE SI3bIKOBBIE CPEICTBA;

- BJIaJICHHE HAaBBIKAMH MO3HABATEIbHOU peQUIeKCHM KaK OCO3HAHMSI COBEPILAEMBbIX ACHCTBUM M MBIC-
JIMTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUM, T'PAaHUI] CBOEIO 3HAHUS M HE3HAHMS, HOBBIX I10-
3HABAaTEJIbHBIX 3a/1a4 U CPENCTB JUIS UX JTOCTHKECHHUS;

- LIEJeYCTPEMIIEHHOCTh B MOMCKAX U MPUHSATUU PEIICHUN, COOOpa3UTENbHOCTh M WHTYUIUS, Pa3BU-
TOCTh IPOCTPAHCTBEHHBIX MPEICTABICHHI; CIOCOOHOCTh BOCIPHUHUMATh KPacoTy U TAPMOHUIO MHPA;

npeaIMeTHBIX:

- ¢(OpMHUPOBAHHOCTH MPEACTABICHHUI 0 MaTeMaTHKe KaK 4YacTU MUPOBOI KyJIbTypbl U MECTE€ MaTeMa-
TUKH B COBPEMEHHOW LUBUIIM3ALMH, CIIOCO0aX OMUCAHMS SBJICHUN pEaJIbHOTO MUpa Ha MaTeMaTHye-
CKOM SI3BIKE;

- cOpMUPOBAHHOCTH MPEJCTABICHUN O MaTEMaTHUYECKUX MOHATHAX KaK BaKHEHIIMX MaTeMaTH4e-
CKUX MOJEJISAX, MO3BOJISIONIMX ONMUCHIBATh U U3Yy4aTh pa3HbIC MPOLIECCHl U SBJICHUS; TOHUMaHHE BO3-
MO>KHOCTH aKCHOMAaTUYE€CKOTO MOCTPOCHUSI MATEMaTHUYECKUX TEOPUi;

- BIJIQJICHHE METOJaMH JI0Ka3aTebCTB U AITOPUTMOB PEUICHUS; YMEHUE UX MPUMEHSTh, IPOBOIUTD
JOKa3aTeNIbHbIE PACCYXKICHUS B XO/I€ PELlICHUs 3a7ay;

- BJIaJICHUE CTaHAAPTHBIMU MPUEMaMU PELICHUs pallMOHATIbHBIX U UPPALMOHAIBHBIX, TOKA3aTENbHbIX,
CTETEHHbIX, TPUTOHOMETPHUUECKUX YpPaBHEHHI M HEPaBEHCTB, UX CHCTEM; HCIIOJIb30BAHHE TOTOBBIX
KOMITBIOTEPHBIX MPOrPaMM, B TOM YHUCIIE JJISl MIOMCKA IMYTH PEIICHUS U WJUTIOCTPALIUHN PEIICHUS YpaB-
HEHUU U HEPaBEHCTB;

- ¢(OpMHUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHUSIX MaTEMaTUYECKOTO aHAIM3a U UX CBOIi-
CTBaX, BJaJICHUE YMEHHEM XapaKTepu30BaTh MOBeAeHUE (PYHKIUN, UCTIOIb30BAHUE MOJTYUYEHHBIX 3HA-
HUH 715 OTIMCaHUS U aHAJIN3a PeabHBIX 3aBUCUMOCTEH;

- BJIaJICHUE OCHOBHBIMU MOHSATHSIMU O IJIOCKMX U MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUrypax, ux
OCHOBHBIX CBOWCTBax; C)OPMHUPOBAHHOCTh YMEHHUS PACIIO3HABATH FeOMETpHYecKue (Urypbl Ha yep-
TeXaxX, MOJIETSIX U B pealbHOM MHpE; MPUMEHEHHE U3YUYEHHBIX CBOMCTB T€OMETPHYECKUX (PUTYp U
dbopMyI Ui pelieHrs TeOMETPUUYECKUX 3a/1a4 M 33/1a4 C MMPAKTUYECKUM COJIEp>KaHUEM;

- cOpMUPOBAHHOCTD MPEACTABICHUH O Mpolleccax U SBJICHUAX, UMEIOIINUX BEPOSITHOCTHBIN XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B pPEaJIbHOM MHPE, OCHOBHBIX NMOHATHUSX 3JEMEHTApHOM TEOpHH
BEPOSTHOCTEH; yMEHUN HAXOJIUTh U OIEHUBATH BEPOSTHOCTH HACTYIUICHUS COOBITUH B MPOCTEHIINX
MPAKTUYECKUX CUTYAIUSX U OCHOBHbBIE XapaKTEPUCTUKU CITYYalHBIX BETUYHH;

- BJIaJICHHE HABBIKAMU MCTIOJIh30BAHUS TOTOBBIX KOMIBIOTEPHBIX MTPOTPAMM MIPH PEIICHUH 3a/1a4.



Tabnuua pacnpeaencHus TPyIOEMKOCTH AUCIUILIHHEI (B Yacax) MO BHJIAM HArPy3KH 00Yy4aromerocs u

4. CTpyKTypa M coaepKaHue JUCHHILIUHDI

4.1. O6wmas Tpya0eMKOCTH JUCHMILIMHBI B Y4acax
OO0mmast TpyI0eMKOCTh JUCIUTIINHBI cocTaBisieT 118 gaca.
dopma MPOMEKYTOUHOM aTTECTALUH 110 JUCHUTLINHE:

3aver B 1 cemecTpe U 3a4eT C OLICHKOW BO 2 CEMECTpe.

110 pasaciiaM JUCHUITIINHBL

Bunnl u gacel
ay/Iu-TOPHOU

No Ce- paboThl, UX CamocTto Tekymue
Pasenbl 1 TeMbl MECT | TPYIOEMKOCTb - dopmeI
ANCHHATUTAHDI P (Buacax) TeJbHAs KOHTPOJISA

Ilpaktud|  pa6ora
Jexuu | €
CKHe
1 3aHs-
THUS
Beenenue. 1 2 0
Paspean 1.
Pa3BuTue noHsATHA O 1 2 10 2
qucJe.
T I.

1 Z[Zl\f/;gTBI/ITeJILHHe 1 2 10 2 KomrponeHas

vcITa. pabota Ne 1
KonTposnbhas
paborta No 2

Pasnean 2.

Kopun, 1 6 12

CTeNeHUu H

Jorapu(pmsl.

2 | Tema 2. Crenennas 1 2 4 KontponbHas
byHKIIHA. pabora No 3

3 | Tema 3. [lokasarenbHas 1 2 4 KontponbHas
byHKIIHA. pabota No 4

4 | Tema 4. Jlorapudpmugeckas | 1 2 4 KontponbHas
GbyHKIHS. pabora No 5
Pazpea 3.

IIpsimble u 1 6 12
IUIOCKOCTH B
MPOCTPAHCTBE.

5 | Tema 5. AkcHoMmbl 1 2 4 KonTtpounbHast
CTEPEOMETPHH H HX paGota Ne 6
IPOCTEHIINE CIEICTBHUS.

6 | Tema6. 1 2 4 KonTpoipHas
[TapannensHOCTD § paGora Ne 7
MPSIMBIX M TUIOCKOCTEH.

7 | TemaT7. 1 2 4 KoHnTpospHas
HepneH;[HKyﬂﬂpHOCTrj paGora Ne 8
MPSIMBIX U TNIOCKOCTEH.

Pasnen 4.
KoopanHaThbl H BEKTOPBI. 1 2 2
g | Tema 8. JlexapTOBEI 1 2 2 KOHTpoIIbHAsI




KOOPANHATBI U BEKTOPLI
B IIPOCTPAHCTBC.

pabora Ne 9

Pa3pgea 5.

OCHOBBI TPUTOHOMETPHH. 6

9 | Tema?9. 2 KontponbHas
Tpuronomerpruyeckue pabota NelO
(hopMy-JTBI.

10 | Tema 10. 2 KontponbHas
Tpuronomerpuueckue pabora Nell
ypaB- HEHUSL.

11 | Tema L. 2 KonrponbHas
Tpuronomerpuueckue paGoTaNel2
GdyHK- UM
Paznea 6.

MHOrorpaHHUKY U 16
KpYyrJbleTesia
12 | Tema 12. MHOTOrpaHHHKH. 4 KonTpoIbHas
pabota Nel3
KonTposbHas
pabora Nel4

13 | Tema 13. Tena Bpamenus. 4 KonrposnsHas

paborta Nel5

14 | Tema 14. O6BEMBI 4 KonrponbHas
MHOTOTPaHHUKOB. pabota Nel6

15 | Tema 15. O6bémsI 1 4 KoHTpombHas
MTOBEPXHOCTHU Te pabora Nel7
BpaIlICHHUS.

Paspnen 7.

Hauana 4
MaTeMaTH4YeCKOro

a”Hajuza

16 | Tema 16. IIponsBoanas u 2 Kontpoipnas
€€ reoOMeTpUYECKUi pabota Nel8
CMBICII.

17 | Tema 17. IlpumeHenue 2 KoOHTpobHAs
MPOU3BOJHOMN K pa6ota Ne19
WCCIIEIOBAHUIO (DYHKIIHH.

Pazpea 8. 2
Hurerpai u ero
NpUMeHeHHe
18 | Tema 18. Unrerpan. 2 KourponbHas
pabota No20
Pa3pen 9. 4
Kom0Ounnaropuka
19 | Tema 19. KomGuHaTopuka. 4 KourpossHast
pabota No21
Paznes 10. DnemeHTHI
TEOPHHU BEPOSATHOCTEH M 4
MaTeMaTuye-
CKOM CTATUCTUKHU
20 | Tema 20. DxemeHThI 2 KoHTpobHas

TEOPHUH BEPOSTHO- CTEM.




pabota No22
21 | Tema 21. Crarucruxa. 3 2 KonTposbHas
pabota Ne23
44 72
Bcero no pucuunnuxe
Hroro 116

Bcero

118




4.2. Conep:xkanne QuCUHILIMHDI

HaumeHnoBanue pas-
JICJIOB M TEM

Conepikanue y4eOHOTO MaTepHaa, MPaKTUUIECKUE 3aHSTHs, CAMOCTOSITENIbHAs paboTa
oOyJaronmxcs

O0beM
4acoB

YPOBEHB OCBOEHUS

1

2

Bsenenue

MaremaTrKa B HayKe, TEXHUKE, SKOHOMHKE, WHPOPMALMOHHBIX TEXHOJIOTHIX M IPAKTUIECKON
nestenbHOCTH. 1le-

JTU M 33/1a4 U3yYEHHs] MaTEeMaTUKH NpU 0cBoeHuH crienuanbHocTH 38.02.04 «Kommepuust (B
chepe oOcmyKUBa-HU)».

Pa3znen 1.
Pa3zBuTHe noHATHSA
0 Yuce

Conepsxkanne yaueOHOTO MaTepuaia

14
(8/17/2)

Tema 1.
JleiicTBUTEIBHBIC
qUCIa.

[{enpie 1 panoHaNBHBIC Yncia. [leficTBuTenbHbIe uncna. [Ipubaudscenuvie bluUCieHUs.
Komnnexcuvle uucna. ApudmeTndeckuii KOpeHb HaTypabHOU cTenieHu. Kopens crenenn n>1 u
ero cBorcTBa. KopHu HaTypaJlbHOM CTe-TIEHH U3 YHCIIAa U UX CBOMCTBA. CTENEeHb C pallMOHAIbHBIM
rokasareseM U e€ cBoiictBa. [lonamue o cmeneHu c oeii-

cmeumenvHvim nokazamenem. Ceoucmea cmeneHu ¢ 0eticmeumenbHbvlM HOKA3ameleM.

2

[IpakTHyeckue 3aHATUS:

10

1. KonTponsHas pabora Nel (BxoaHoit cpe3) (45 MUHYT).

Pemenne 3aga4 mo reme: «ApudmMernueckue nercTBus Haj ynciaMu. CpaBHEHHE YHCIOBBIX
BenuunH. Haxoxxae- Hue nmpuOamkEHHBIX 3HAYCHUIN BEJTMYHH U IOTPENTHOCTEH BBIYNCIICHUS
(abcomoTHOM U OTHOCUTENBHOM). [TprbIu-kxEHHBIC BEIYMCIICHUS». Pelienre NpukiIaaHbIX 3a1ad.

2. Pemenue 3aa4 110 TEMCE: «HCJ'IBIC 1 palOHAJIBHBIC YU CJIay.

3. Pemenue 3aga4 1mo teme: «/{eCTBUTEIIBHBIC YHCTIAY).

4. Pemenne 3aJa4 Ha BBIYHUCICHHUC OECKOHEYHO Y6BIBaIOIHeI>'I FeOMeTqueCKOﬁ IMpOrpeCCum.

5. Pemenue 3aJa4 Ha BbIYMCICHHUC apI/I(i)MCTI/I‘ICCKOl"O KOPH: HaTypaHBHOﬁ CTCIICHU.

6. Pemenue 3a/la4 Ha BBIYMCJIICHUC U CPABHCHUC KOpHeﬁ. Brimonnenue paC‘léTOB C paaJuKaJIaMU.

7. Pemenue 3a/la4 Ha BBIYMCIICHHUC CTCIICHU C PAllMOHAJIbHBIM U I(eﬁCTBHTCHBHLIM IIOKa3aTcCJICEM.

8. Pemrenne 3aau Ha mpeoOpa30BaHus BEIpAKEHUH, coiepKallux cTteneHu. CpaBHEHHE CTETeHEeH.
Pewrenue npu-
K1anaHbIX 3a1a4. KontponbHas padoTta Ne2 mo teme: «JleiictBurenpHblie uncaa» (45 MuHyT).

CaMocTosITeIbHAS pa60Ta

2

Pa3nea 2. Kopun,
CTEeIeHH H JIora-
H(PMBI.

Conepxanue yueOHOTO MaTepuaia

18
(6/12)




Tema 2. Crenennas (CreneHHas ¢pyHKuus, e€ cBoiictBa u rpaduk. Bzaumuo o6patabie GpyHkunu. PaBHOCHIIbHBIE

(byHK- 1TUS1. ypaBHEHHUS U HEPABEH-

crBa. [IpeoOpazoBanue pannoHAIBHBIX, HPPALMOHAIBHBIX, CTETICHHBIX BEIpaXeHHH. Perenne
AIMOHAJILHBIX HUPPALMOHAIBHBIX YPABHEHUH 1 HEPABEHCTB.




Tema 3. [ToxazaTenbHas GpyHKuus, €€ cBoiicTBa U rpaduK. Penienne nokasarenbHbIX YpaBHEHUH U 2
ITokasarenbHas HepaBeHCTB. CHCTEMBbI
byHKIHIS. [M0Ka3aTeIbHbIX YpaBHEHUH U HepaBeHCTB. [IpeoOpa3oBaHue oKa3aTeabHbIX BHIPAKEHUI.
Jlorapudm. Jlorapudm urcna. OcHoBHOE JTorapupMudeckoe ToxaecTBo. Jlorapupm 2
[IPOU3BEACHHUS, YACTHOTO, CTE-
Tema 4. [IEHU; TIEPEeX0/] K HOBOMY OCHOBAaHMIO. JIeCATUUHBIN U HATYpaJbHBINA JJOrapu(mbl, YUCJIIO €.
Ulorapudgmuueckas [Jlorapupmudeckast pyHkius, e€ cBoiicta u rpaduk. [IpeodpasoBanus mpocTelnX BoIpaXKeHUH,
(b yHKITHS. BKJTIOYAIONIUX OTepaluio Jjorapud- mupoBanus. [IpeobpazoBanue sorapupmMuaeckux
BbIpakeHul. Penienue norapupmMuueckux ypaBHeHUI U Hepa- BeHCTB. HaxoxaeHue 3HaueHuit
norapu@ma 1o Npou3BOJILHOMY OCHOBaHUIO. JlorapupmupoBanue 1 NoTEeHIUPOBa-
HUE BBIPAKECHMUIA.
[IpakTHueckue 3aHATHS: 12

9. Pemenwue 3amad mo reme: «CreneHHast GyHKINsA, €€ CBOWCTBA M TPaUK».

10. Pemienwne 3ayad mo teme: «B3anMHO 0OpaTHBIC YHKITHI.

11. Pemenne 3aga4 o teme: «PaBHOCHIIBHBIC YpAaBHEHUSI 1 HEPABEHCTBAY.

12. Pemenue 3anau o treme: «VppanyoHaiabHble ypaBHEHUS! U HEPABEHCTBAY.

13. Pemienne npukiIagHbIX 3a1a4.
KonTposnsHast pabota Ne3 mo teme: «Crenennast pyHxums» (45 MUHYT).

14, Pemrenne 3ama4 no teme: «IlokazarenpHas GyHKms, €€ CBOMCTBay.

15. Pemrenne 3amau o teme: «IlokazarenpHas GyHKIMS U TpaQuK».

16. Pemienne nmokazaTesIbHBIX YpaBHEHUN

17. Perienue noxa3aTeabHBIX HEPABCHCTB.

18. Pemenne 3aaa4 110 TEMCE: «CucTeMnl ITOKa3aTeIbHBIX ypaBHeHI/Iﬁ N HCPABCHCTB)).

19. Pemienne npuKIaIHBIX 3a/1a4.
KonrtposbHast pabota Ne4 o teme: «IlokasarenpHas GyHkius» (45 MunyT).

20. Pemenue 3anau no teme: «Jlorapudmsl. Haxoxnenue 3HaueHuit jorapugma mno
[IPOU3BOJILHOMY OCHOBAHHMIO.
[lepexoa OT 0JTHOTO OCHOBaHUS K ipyroMy. Beruncnenue norapugmon. CpaBHeHHE JOrapupMOB.»

21. Pemenue 3aau o teme: «llepexos1 OT 0JJHOro OCHOBAHUS K Ipyromy. Breruncienue
norapumMoB.»

22. Pemenue 3aga4 no teme: «CpaBHEHUE TOTapudMOB.»

23. Pemenue 3asau no Teme: «CpoiicTBa Jjorapu¢mos. JlecsTHUHBIEC U HATYpaJlbHbIE JOrapupMbD».

24. Pemenue 3aau no teme: «Jlorapupmudeckas QyHkIus, e€ CBOUCTBA U rpaduK».

25. Pemenue norapugmuueckux ypaBHeHui. JlorapudmupoBanue v moTeHIUPOBAHHUE




BBIPAXKCHUM.
Perienne npocTeimx orapupMUIecKux HEpaBEHCTB.

26. IIpeoOpa3zoBaHUs MPOCTEUITNX BBIPAXKEHUH, BKITFOYAIOIINX OTEPAINI0 BO3BEICHHS B CTCIICHD U

OTIEPALHIO JIO-
rapudmMupoBaHus. Pemenne npukiaIHbIx 3a1a4d.
KontposbHas pabota NeS5 no teme: «Jlorapudmuueckas GpyHkiwmsy». (45 MUHYT)

Pa3nea 3. Ilpsambie Coaepxanue yaueOHOTO MaTepHrasa 18
1| (6/12)
MJIOCKOCTH B IPO-
CTpPaHCTBe.
OCHOBHBIE IOHATHUS CTEPEOMETPHUH (TOUKA, IPsIMast, IIOCKOCTb, POCTPaHCTBO). CyliecTBOBaHKE 2
Tema 5. AKCMOMBI  |[TUIOCKOCTH, TTPO-
CTepeo-METPUU U [XOJIIeH Yepe3 JaHHYIO IPSIMYIO U TaHHYI0 TouKy. [lepeceuenue npsaMoit ¢ mioCKOCThIO.
WX IpOCTeUIIne Cy1iiecTBOBaHHE PSIMOM, MPOXOAAIIEH uepe3 Tpu 3aJaHHbIe TOUKU. PazObnenne npocTpaHcTBa Ha
CJIEJICTBHSI. 11Ba TIOJyIpocTpaHcTBa. B3auMHoe pacmo- Jio)keHre ABYX MPSIMBIX B IPOCTPaHCTBE.
[lepecekaromuecs, napajjiebHbIe U CKPELIMBAIOIINECS MPSAMBIE. YTOI
MEK1y TPSIMBIMHU B IIPOCTPAHCTBE.
[TapannensHble npsiMbIe B pocTpaHcTBe. [Ipu3Hak mapannenbHocTH npsaMbiX. [IpusHak 2
MapajyIeIbHOCTH MPSIMOUN 1
Tema 6. rockocTH. [IpusHak napamiensHOCTH mIockocTel. CylllecTBOBaHUE MIII0CKOCTH, MapajuieIbHON
[TapamiensHOCT,  |[MTAaHHOU TUIOCKO- cTH. CBOMCTBA MapauIeIbHBIX TUIOCKOCTEH. ['eoMeTpruueckoe mpeodpa3zoBaHme
MPSIMBIX U [IPOCTPAHCTBA: MapaJUIeJIbHbIN TIe-
[JIOCKOCTEM. [PEHOC, CUMMETPHS OTHOCUTENBHO ITOCKOCTH. [lapamnensHoe npoektupoBanue. [lnomans
OpPTOTrOHAJILHOM MPOEK-1IMK MHOTOYroJibHUKA. M300paxeHne npocTpaHCTBEHHBIX (GUTYp Ha
[1JIOCKOCTH.
[lepneHIMKYISIPHOCTD MPSAMBIX B IpOCcTpaHCTBE. [Ipr3Hak neprneHIuKynsipHOCTH PAMOU U 2
riockocTH. [locTpoe-Hue nepneHAnKyYIApHbIX NPAMON U IIockocTu. CBolcTBa
Tema 7. [epIeHIUKYISIPHBIX NPAMOM U mnockocTH. [leprienau-
[lepnenaukynsap-  [KyJsp M HakJIOHHas. PaccTosiHME OT TOUKH JI0 MJIOCKOCTH. PaccTosiHue OT npsMO 10 INIOCKOCTH.
HOCTb IPSAIMBIX U [PaccTosiHME MeX-Ay NapajlIeIbHBIMU MNIOCKOCTAMU. PaccTosiHue MEX Ty CKpeLMBAaIOIIUMUCS
MJI0CKO- CTEM. npsMeIMU. Teopema o Tpex nepneHan-Kymsapax. [IpusHak nepneHauKyIsspHOCTH IIOCKOCTEN.
YT0JI MeXIY IPIMOM U INIOCKOCTBIO. [IByrpaHHBIN yroJl.
JIMHENHBIN yroJl ABYTPAHHOTO YIUIa. YT0JI MEXIY IIIOCKOCTSIMU.
[IpakTHyeckue 3aHATHSA: 12

27. Pemrenue 3aja4 1o TCMC: «AKCHOMBI CTCPCOMCTPHUHU U UX HpOCTeI\/'IH_II/Ie CIICACTBHUSD).
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28. Pemenue 3aaau no Teme: «llapanienbHOCTh MPSIMBIX U TUIOCKOCTEH. M300paxenue
[IPOCTPAHCTBEHHBIX (PUTypHA MIIOCKOCTH. »

29. Pemenne 3agau o teme: «IlapannenbHoe NpOEKTHPOBAHUE U €TO CBOICTBA.»
KonTpospHast pabota Ne 6 1o Teme: «AKCHOMBI CTEPEOMETPHH U UX MTPOCTEHUIIIHE CIICACTBUSD.

30. Pemenue 3aau no teme: «IleprneHAUKYISIPHOCTD NPSAMBIX U TUIOCKOCTEH. »

31. Pemenue 3amau no teme: «Teopema o Tpéx neprieHAUKyIsipax. IlepneHuKkysp 1 HAKIOHHAS K
[JIOCKOCTH.)

32. Pemrenune 3a1a4 1o TemMe: «YTOJI MEXKIY MPSMOH U TUIOCKOCTHIOY.

KonTposnbHas padorta Ne 7 o teme: «IlapamnenbHOCTh NPSAMBIX U MIIOCKOCTEMN.
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33. Pemenue 3a1a4 1o teme: «PaccTostHre OT TOYKH JI0 MIIOCKOCTH, OT MPSIMOM JI0 TJIOCKOCTH,
[PACCTOSTHUE MEXKTY
I1JIOCKOCTSMI

34. Pemenue 3a1a4u 1o teme: «PaccTossHue MEX/Ty CKPEIUBAIOIIMMUCS MPSIMBIMHU, MEXKILY
[TPOU3BOJIEHBIMU (UTY-
aMH B IPOCTPAHCTBE.»

35. Pemenue 3a1a4 1o Teme6 «OpTOrOHAILHOE MPOCKTHPOBAHHKE. )
KonTposabHas padota Ne8 o teme: «IlepneHIUKYISIPHOCTh NPSAMBIX U IJIOCKOCTEN.

Paznean 4. Conepsxkanue yaueOHOTO MaTepuaia 4
KoopauHatel U (2/2)
BEKTOPBI.
Tema 8. JlekapToBbl [JlekapTOBbI KOOpAUHATHI B MpocTpaHcTBe. [IpsmoyronbpHas (nexkapToBa) cucreMa KOOpAUHAT B 2
KOOp- [IPOCTPAHCTBE.
NIMHATHI U BeKTOphl ([DopMysia pacCTOSTHUS MEXTy ABYMs ToukaMu. KoopanHaTel cepeluHbl OTpe3Ka. Y paBHEHUS
B IIPO-CTPAaHCTBE.  [c(hepbl, IUIOCKOCTH U NpsiMoid. DopMmyra pacCTOSHUS OT TOUKH JI0 MIIocKocTU. Mcnons3oBanue
KOOPAMHAT MpPYU PEIICHUH MaTeMaTH4e- CKUX U MPUKIAJAHbIX 3a7a4. BEKTOpBI B IPOCTpaHCTBE.
[Tonsitue Bexkropa. Koopaunatel Bektopa. Moaynb BekTopa. PaBeHCTBO BEKTOPOB. CliokKEeHHE
BEKTOPOB. Y MHOKEHUE BEKTOPA Ha YMCJIO0. YTOJ MEXAy AByMs BekTropaMH. [Ipo- exnus BekTopa
Ha ocb. CKaJIsIpHOE MpoU3BeieHHE BeKTOpoB. KosumnHeapHbie BEKTOphI. Pa3nokeHue BeKTopa mno
HarpaBiieHUAM. Pa3noxeHne BEKTOopa 10 IByM HEKOJUIMHEapHbIM BekTopaM. KoMiianapHsie
BEKTOPBI. Paznoxe-
HUE BEKTOpa N0 TPEM HEKOMILJIAHAPHBIM BeKTOpaM. Vcronb30BaHne BEKTOPOB MIPU pELICHUN
MaTeMaTHYEeCKUX MITPUKIIAAHBIX 3a]1a4.
[IpakTHueckue 3aHATUS: 2

36. Pemenue 3agau no teme: «JlekapToBbI KOOPIMHATHI B IPOCTPAaHCTBE». BekTOopHOE ypaBHEHUE
MpsIMOM U TJIOC-
KOCTH»

37. Pemenue 3aja4 1o teme: «Mcnonp3oBaHue BCKTOPOB IIpU JOKA3aTCIbCTBC TCOPEM
CTCPCOMCETPUND).

38. Pemenue 3aJ1a4 110 TeMe: «YToll MCKAY CKpCUINBAOIIUMUCS ITPAMBIMU. Yron MCKOY HpHMOﬁ
M IIJIOCKOCTBIO.
Yron MCKY IIIOCKOCTAMMN)).

39. Pemenue 3aau o teme: «llmomaap OpTOroHaIbHON NPOEKIMU. BEKTOPHI B TPOCTPAHCTBEY.

40. Pemenue 3amau mo teme: «Bekropsl. JlelicTBUs Haa BekTopamu. Pa3znoskeHue BeKTopa 1o

TpéM BekTOopaM. Pac-
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CTOSAHHC MCKY TOYKAMU.»
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41. Pemrenue 3aay no teme: «JleicTBUs ¢ BEKTOpamu, 3aJJaHHBIMU KoopauHaTaMmu. CKalisipHOe
[IPOU3BEICHUE BEK-
TOPOBY

42. Pemenne 3a1a4 Ha TeMy: «Y paBHEHHUE TIOCKOCTH.»
KonTposbsHast pabota Ne9 o teme: «J{ekapToBbl KOOPAUHATH M BEKTOPBI B IIPOCTpaHCTBE» (45

MUHYT).

Pasznen 5. OchoBbl (ConepikaHue yaeOHOTO MaTepurana 12
TPUTOHOMETPHH. (6/6)
OCHOBBI TPUTOHOMETPUH. PasinanHas u rpaaycHas Mepa yria. BpamarensHoe apmkenne. CuHyC, 2
KOCHHYC, TaH-
TeHC, KOTaHT€HC MPOU3BOJIBHOTO yriia. Pamnannas mepa yrina. CHHyC, KOCHHYC, TAHTEHC U
Tema 9. KoTaHreHc yrcia. Oc- HOBHbIE TPHTOHOMETPHUECKHIE TOKIECTBA. [Ipeobpazosanusi npocmeiuux
TpuroHomeTpude- |[mpucoHomempuyeckux gvipadxceruti. TpUTOHOMETPUIECKHAE TOXKAeCTBA. DOPMYITBI TPUBEICHHUS.
ckre (OPMYIIBI. DopMyITBI CIIOKEHUS: CHHYC, KOCHHYC W TAHT€HC CyM- MBI Ml Pa3HOCTH JBYX YTiI0B. DopMyItbl
VIBOSHHSI: CHHYC M KOCHHYC JBOMHOTO yrita. @opMynsl mojioBUHHOTO yriia. [IpeoOpazoBanmst
CYMMBI TPUTOHOMETPUYECKUX (DYHKIMI B IPOM3BEICHUE U TIPOU3BEICHUS B CyMMYy. BbipaxkeHune
TPUTOHOMETPHUYECKHUX (DYHKIIHMIA Yepe3 TAHTCHC TMIOJIOBUHHOTO apTyMEHTA.
Tema 10. Tpuronomerpuyeckre ypaBHeHU. DOpMyIIbl pEIIEHUS] TPUTOHOMETPUYECKUX YPAaBHEHUH. 2
TpuroHomeTpu- [Ipocreiimme TpUroHo-
YECKHUE YPAaBHECHUS. [METPHUECKUE YPABHEHHUS. APKCUHYC, APKKOCUHYC, ApPKMAaHeeHC yucaa. TPUTOHOMETPHYECKHIE
HepaBeHcTBa. [IpocTelinme TpUroHOMeTpuYecKre HepaBEeHCTBA.
Tema 11. Tpuronomerpudeckue GyHKIMN UX CBOKCTBA U Tpaduk. OOpaTHBIC TPUTOHOMETPHYECCKUE 2
Tpuronomerpu- GyHKINY.
Yyeckue (PyHKIUU.
[TpakTHyeckue 3aHATHS: 6

43. Pemenue 3aja4 1o teme: «Paguannas MEpa yriia. HOBOpOT TOYKH BOKPYI' HaA4aJIa KOOPpAWHATY.

44. Pemenue 3aJa4 I10 TEMC: <<OHpe,Z[CJ'IeHI/Ie CHHYCa, KOCHHYCA U TAHI'CHCA yTJIa. 3Haku CHUHYCa,
KOCHHYCa U TaH-
rerca. 3aBUCHUMOCTD MCKAY CHHYCOM, KOCMHYCOM U TAHI'CHCOM OJJHOT'O M TOT'O K€ YIJIa».

45. Pemenue 3a1a4 o teme: « TpuroHomerpudeckue Toxjaectsa. CHHYC, KOCHHYC U TAHT€HC
yrioB o 1 — o. dop-
MYJIBI CIIOKEHUS.».»

46. Pemienue 3a1a4 o teme: «CHHYC, KOCHHYC U TaHT€HC ABOWHOTO yria. Cunyc, KocuHyc u
maneenc nol108UHHO20

yenay.
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47. Pernenue 3a1a4 o teme: «IIpeoOGpazoBaHusi CyMMbl TPUTOHOMETPUYECKUX (PYHKIIHA B

npoussenenue. [IpeoOpazoBanne Npou3BeIeHUS] TPUTOHOMETPHUYECKUX (DYHKIIUI B CYMMY».

48. Pemenue 3a1a4 1o teme: «II[puMeHEHNE OCHOBHBIX TPUTOHOMETPHUYECKUX (POPMYIT K
peoOpa30BaHUIO CIIOK-

HbIX TPUTOHOMETPUYECKUX BbIpaxkeHuiD». KontponpHas padora Nel( no teme:
«TpUroHOMETPUYECKHE TOXKJIECTBAY. (45 MUHYT).

49. Pemmenne 3a1a4 o teme: «YpaBHEHHE COS X = &. ApKKOCUHYC Yuca.»
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50. Pemenue 3aa4 o teme: «YpaBHEHHUE Sin X = a. APKCUHYC yuciay.

51. Pemenue 3aay no teme: «YpaBHenus tg X = a, Ctg X = a. Apkkomarneenc u apKmaneeHc
yuciay.

52. Perienne TpUrOHOMETPHYECKUX YPABHEHUH.

53. [IpuMepsl pemeHus MPOCTEUIINX TPUTOHOMETPHUYECKIX HEPABEHCTB.
KonrposbHas pabota Nel 1 o teme: « TpuroHoMeTprueckrue ypaBHCHHUS U HepaBeHCTBay. (45

MUHYT).

54. Pemenue 3aaa4 no teme: «O01acTh ONpeAeIeHUs] U MHOKECTBO 3HAUEHU
TPUTOHOMETPUUECKUX (PYHKLIUH.
UETHOCTH, HEYETHOCTH, MEPUOANIHOCTH TPUTOHOMETPUUECKUX QYHKITHI.

55. Pemmenue 3amay no teme: «CBoicTBa GyHKIMU Y =SIN U X Y=COS X U € rpaduK».

56. Pemenue 3a1a4 o teme: «CpoiicTBa GyHKINH Y=tg X, y=Ctg X 1 uX rpaduK».

57. Pemenue 3amau no teme: «OOpatHble TpuroHoMmerpuueckue GyHkunn». KonrponpHas padora
No12 o teme: «Tpuronomerpudeckue GyHkimmy. (45 MUHYT).

Pa3znen 6. Muoro- |ConepkaHue yaeOHOTO MaTepurana 24
rPAHHUKH U (8/16)
KpYIJible TeJia.

Muororpannuk. [Ipusma. Omnpenenenne MHOTOrpaHHHMKA. Bepmmabl, pedpa, rpaHu 2

Tema 12.
MHOTOTpaHHUKH.

MHOTOrpaHHuKa. Pa3Beprka.

MHororpaHHble YIiibl. BeImykiibie MHOTOTpaHHUKH.

[Ipu3ma, e€ ocHOBaHMe, O0OKOBbIE pEOPa, BbICOTA, OOKOBas MOBEPXHOCTh. [IpsiMast u HakJIOHHAs
npusma. [IpaBwib- Has npusma. [lapamtenenunen. [IpsmoyronsHbiii napamienenunen. Kyo.
Dopmysibl IIOLIAAN MOBEPXHOCTU Kyba, mapajuiesenunena, IpsMoyroJibHOTO Mapaiesenuresa,
rnpu3Mel. [Tupamuna. [upamuaa, e€ ocHoBanue, 60koBbIE PEOPa, BEICOTA, OOKOBAsI TOBEPXHOCTH.
[IpaBunbHas nupamua. Y ceueHHas nupamuaa. TpeyroibHas nupamuaa. Terpasrap. Teopema
Ditniepa. @opMybl IIIOLAAU TOBEPXHOCTH TUPAMHU/IBI.

CummeTpusi B MHOrorpanHukax. CeuyeHuss MHOTOTPaHHHUKOB.

CuMMeTpuu B KyOe, B mapajijienenuresie, B npusme u nupamujae. [louarue o cummerpun B
MpocTpaHCcTBe (IIeH- TpasibHas, OceBas, 3epkaibHas). [IpuMepbl cHMMeETpHii B OKpYXKaroIIeM
Mupe. CedeHust Kyoa, TpU3MBbI U IUPaMU-

b1, [IpencraBienre o mpaBUIIBHBIX MHOTOTPaHHHUKAX (TETPadap, KyO, OKTadIp, JOAEKadAp U

MKOCadIP).
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Tema 13. Tena
BpALLICHUS.

OceBble ceueHust

1 CEUCHMS, NTapajuIeIbHbIE OCHOBAHUIO. Y CEYEHHBIN KOHYC. Pa3BepTKa yCEeYeHHOro KOHYyca.
CeueHusi yCEUEHHOT0 KOHyca IockocThio. Llununap. OcHoBaHue, BbicoTa, O0KOBast
MMOBEPXHOCTb, 00pasyromas, pa3Béprka. OceBble CEUCHUS U CEUCHHMS, TapaJlJIeNIbHbIe OCHOBAHUIO.
Buael munuHapa.

Konyc. OnemenTsl koHyca. OCHOBaHMe€, BbICOTA, OOKOBask IOBEPXHOCTh, 0Opa3ymomias, pa3BEépTKa.

Tema 14. O0ObEMEI
MHOTO-TPaHHUKOB.

O6bEMBI Ten. O0BEM 1 ero uzmepenue. [loustue 06 o0vEMe Tena. [logobue ten. OTHOIIEHUE
rioniaaed 1 00bE-MoB NOJOOHBIX Tesl. Dopmyiibl 00bemMa Kyda, MPSAMOYTrOJIBHOTO
MapaulesIennuIe ] a, IPU3MBbI, IUPaMUbL.
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Tema 15. O6béMmbl 1|O0BEM U ero usmepenue. [lorstue 06 06béme Tena. [logodue ten. opmynsl 06beMa HUIUHIPA U 2
[10- BEPXHOCTH Tell [KOHyca. Dopmy-
BpAIICHUSL. JTBI TUIOIIA M TIOBEPXHOCTH IWJIMHAPA U KoHyca. DopMysibl o0beMa 1apa, 4acTel mapa u

rionaau cepel. MHTE-rpansHas hopmyna o0bEMa.

[IpakTuyeckue 3aHATHS: 16

58. Pemenue 3anau no Teme: «JIByrpannsiii yrou. Tpéxrpannslii 1 MHOTOTpaHHbIE yriibl. [Ipu3ma.
N300paxenus

pu3Mbl U iocTpoeHue e€ ceuenuil. [Ipsamas npusma. [Ipusma, e€ ocHoBanue, 0okoBbIe pEOpa,
BbICOTA, OOKOBasi NOBEPXHOCTh. [IpsiMas u HaknoHHas npusma. [IpaBuibHas npu3may.

59. Pemrenue 3amau no reme: «llapamnenenunen. [Ipsmoyronsusiii napamenenumnesn. Kyoy.

60. Pemenue 3a1a4 mo Teme: «@opMyIIbl TUTOMIAAR TOBEPXHOCTH IpU3MB». KoHTpobHas paboTa
Nel3 o teme:
«[Tpusmay. (45 MuHyT).

61. Pemmenue 3a1a4 no teme: «[Tupammna, e€ ocHoBaHMe, O0OKOBBIE pEOpa, BRICOTA, OOKOBAs
[MOBEPXHOCTH. [Ipa-
BruIbHAs mupamuaa. [loctpoenre nupamMuIs! U €€ TUIOCKUX CEYCHUH.»

62. Pemmenue 3amad o teme: «YcedeHHas nupamunaa. [IpasunpHas nupamuga. GopMysnsl III01Ia 10
MMOBEPXHOCTHU
nupamuaby. KoutposbHas padota Nel4 o teme: «ITupamumay. (45 MuHyT)

63. Pemenue 3anay no reme: «ununap. OcHoBaHue, BbICOTa, OOKOBAsi IOBEPXHOCTD,
oOpasyromas, pa3Béprka. Bunpl nnnnnapa. CedeHue MIMHIPA IUIOCKOCTIMI.

64. Penrenue 3aa4 o teme: «ieMeHThI KoHyca. OCHOBaHHUE, BRICOTA, OOKOBAs IOBEPXHOCTb,
oOpa3syromas, pas-

BEpTKA. CeueHre KOHyca MIIOCKOCTSIMU. Y CEUeHHBIN KoHyc. Pa3BepTka yceueHHOTo KoHyca.
CeyeHus yCEUeHHOTO KOHYCa IIOCKOCTHIO.

65. Pemrenue 3aj7a4 no teme: «BnucanHas u onyucaHHas IIPU3MBI, ITHPAMHAObLD).

66. Pemenue 3agau no teme: «lllap. Ceuenue mapa miockoctsio. CHUMMETpHS Iapay.

67. Pemrenue 3aJa4 110 TCMC: «KacarenpHas INIOCKOCTh K aIapy. HepecequI/Ie ABYX C(bep».

68. Pemenue 3amau no Teme: «BrnucanHbie U onrcaHHbIe MHOTOTpAaHHUKHU. O MOHITHH TeJa U ero
MMOBEPXHOCTHU B

TEOMETPHI.

KonTpospHast pabota Nel5 mo teme: «Tena Bpamenus». (45 MuHyT)

69. Pemenue 3amay no teme: «llonstue o6pEMa. OObEM MPSIMOYTOIBHOTO TTapasUIeTIeHIe 1a.
O0BEM HAKIIOHHOT'O

rapaJiICJICIIUIICaA.
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70. Pemenue 3anau no teme: «O0bEM nmpu3Mel. PaBHoBenukue tena. O0bpéM nupamuabl. O0bEM
YCEUEHHOU MUpa-
MUJIBI.

/1. Pemenue 3amau no teme: «O0bEMBI TOI00HBIX TeM». KoHTposbHas padora Nel6 mo teme:
«O0OBEMBI MHOTO-
rpaHHUKOBY. (45 MUHYT)

72. Pemenue 3a1a4 no Teme: «O0bEM mmmmHIpa. O0bEM KOHYCaY.

73. Pemenue 3a1a4 no teme: «O0bEéM mapa. OObEM IIapoBOTO CETMEHTA U CEKTOPAY.

74. Pemmenue 3ana4 no teme: «llnomaas 60KOBOM MOBEPXHOCTH IIMIHHAPAY.

75. Pemmenue 3amau no teme: «Ilnomaas 60KOBOM MOBEPXHOCTH KOHYCA.»

76. Pemmrenue 3am1a4 no teme: «Ilmomanb chepsr.»

/7. Pemmenue 3amad o teme: «llnomans chepsl. O0béM mapay. Konrposbhas padora Nel7 mo
Teme: «[lnomanp
MOBEPXHOCTU M 00BEMBI TeN BpalieHus». (45 MUHYT).

Pasznen 7. Hauana |(ConepikaHue yaeOHOTO MaTepurana 8
MaTeMaTH4YeCKOro (4/4)
aHaaIn3a
Tema 16. [ToHsaTHe 0 MPOU3BOIHON QYHKIINU, €€ TEOMETPUICCKUN U (PU3HUECKHUI CMBICI. Y paBHCHHE 2
[TpousBoHas 1 e€ [kacareabHOU K Tpadu-
reoMerpuueckuil Ky GyHkiuu. [Ipon3BoaHbIe CyMMBI, pa3HOCTH, IPOU3BEACHUS, YacTHOTO. [Ipon3BoaHbIE
CMBICII. OCHOBHBIX 3JIEMEHTapHbBIX QYHKIUI. [Ipou3eoonsie 0opamuol pyHKyuu u KOMROIUYUYU OAHHOU

DYHKYUU C TUHEUHOU.

[IpomexyTku MOHOTOHHOCTH (yHKIMH. Hanbomnpiiee 1 HauMeHblliee 3HaYeHUs] PyHKLIUN Ha 4
Tema 17. [IPOMEXKYTKE. DKC- TPEMYMBbI (PYHKIIUH.
[Ipumenenue Bropas npous3BoiHas, ee reOMEeTpUIeCKUii U pu3ndeckuil cMbici. HaxoxaeHne ckopocTu s
MIPOU3BOIHOM K Mpolecca, 3a1aHHO- To Gopmynoit u rpadukom. [Ipumepsl HCTIOIB30BaHMS TPOU3BOIHOM IS
MCCIIeI0- BAHUIO HaX0XJACHUS HAWTYYIlEro pelieHus: B MPUKIAIHBIX, B TOM YHUCIIE COI[UAIbHO-9KOHOMHYECKHUX,
(byHKIHH. 3agayax.

[TpakTHyeckue 3aHATHS: 4

78. Pemenue 3anau o teme: «IIpousBoanas. [lponsBoHas creneHHOM QyHKINU.»

79. Pemenue 3anau no teme: «lIpaBuna muddepenipopanns. Berurcienre npou3BOIHBIX
3aJJaHHBIX QYHKIUH;
HaX0KJICHHE YIIIOBOro Ko3(dduiimenTa u TaHreHca yriia HaKkJIoHa KacaTeJIbHOU.»

80. Pemenue 3aaa4 110 TEMC: <<HpOI/I3BO,Z[HLIe HCKOTOPBIX 3JICMCHTAPHBIX (bYHKHHﬁ.))

81. Pemenue 3a1au o teme: «I eoMeTpUIECKUN CMBICI TIPOU3BOIHON. PU3NYECKUN CMBICIT

=

(o]




[POU3BOJHOM.»

82. PaccMoTpeHue MpruMepoB UCTIOJIb30BAaHUS TPOU3BOIHON ISl HAXOXKICHUS HAUITYYIIEeTO
peleHust B IpUKJIIaI-

HBIX, B TOM YHCJI€ COIMAIbHO-3KOHOMHUUECKHX, 3a1a4ax. KonTpoabHas padota Nel8 mo Tteme:
«[IpousBoHas» (45 MuHyT).

83. Pemenue 3amau no teme: «Bo3pacranue u yopiBanue GpyHKIMH .IKCTPEMYMBI (DYHKIIHH.
[IpuMeHeHne npous-
BOJTHOM K OCTPOEHUIO Irpadrka PyHKIIUU.»

84. Pemenue 3aau o teme: «Haubonpiee 1 HanMeHbIee 3HaYeHUE (PYHKITIH. BBITyKIIOCTD

rpaduka GyHKIUY,
TOYKH ITepernday.

85.Haxox1eHue ckopocTH i Impoliecca, 3aJaHHOro GopMysnoi U rpa KoM, BEIYHUCIICHHE
HKCTPEMYMOB M HAXOXK-

NeHre HauOOJIBIIET0 U HAMMEHbIIET0 3HaYeHUs (PYHKIUY.

KontponbHas pabota Ne19 o teme: «IIpumeHeHne npou3BoiHo» (45 MUHYT).

Paznen 8.
NHTerpaju ero
npuMeHeHHe.

Conep:xaHue y4eOHOI0 MaTepHuaa

(212)

Tema 18. MuTerpai.

[TepBooOpaznas pynkumu. [lonarue nmepBooOpa3Hoil. OCHOBHOE CBOWCTBO MEPBOOOPA3HOM.
OCHOBHBIE ITpaBUJIA

Hax0XAeHUs 1epBooOpa3HbIXx. KpuBonuneiinas Tpanenus u e€ miomane. [lonstue
onpezeneHHoro uurerpaia. [lo- Hatue o0 onpeaenéHHOM HHTETpae Kak IIOMAIH
KpUBOJIMHEWHOU Tpanenuu. [[pumenenue onpeaeneHHoro MHTe-rpajia Juisl HaX0KAEHUs MJI01Ia 1
KpuBOMHENWHOH Tpanenun. ®opmyna Hetorona-Jleitouuia. [Ipumepsr npumene-

HUs UHTerpasia B GU3MKe U TeOMETPUU.

HpaKTI/I‘IeCKI/Ie 3aHATHUA:

86. Pemenue 3anau no teme: «IlepBoobOpasznas. [IpaBuina HaxoxeHus nepBooOpa3HbIX. OCHOBHOE
CBOMCTBO TIEp-

BooOpa3Hoii. [Tpumepsl HaxoXxaeHUs epBooOpa3Hoii [Tnomans KpuBOIMHEWHON Tpanenuu u
MHTErpaJL.»

87. Beruucnenue unterpanos. [loHsTie 06 onpenenéHHOM UHTErpasie Kak IIoIaan
KPUBOJIMHEWHOU TpaIeLyH.
Teopema Herotona-JleiiOnuma.»

88. Brruncienue IUIOMIAJEH C IIOMOIIbIO HHTCT'PaJIOB. HpI/IMCpBI IMPUMCHCHU UHTErpajia B (I)I/ISI/IKC

1 TCOMCTPHUH.
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89. [IpuMeneHne Npou3BOTHON M MHTErpasia K PEHICHUIO PAKTHYECKUX 3aa4.

90. [IpuMeHeHre UHTErpaia K BEIYUCICHUIO (PU3NYECKUX BEITMYNH, IJIOIMIAAeH U 00BEMOB.
KonrtposbHas pabora No20 o teme: «MHTterpain u ero npumeneHuey (45 munyr).

Pa3nen 9. Conepxanue yaeOHOTO MaTepuaia 6
Komounaropuka. (2/4)
Tema 19. OcHoBHbIE IOHATHS KOMOMHATOPUKH. [loouepeIHbIi U 0JTHOBPEMEHHBIN BEIOOP HECKOIBKUX 2
KomOunaropuka. PlIeMeHTOB U3 KOHEY-
HOTO MHOXecTBa. DOpMyJIBI YKCIIa IEPECTAaHOBOK, COUETAHUMN, pa3MeleHni. 3a/1a4i Ha TOACUET
qKclia pa3Mellle-HUi, IepecTaHOBOK U coueTaHuil. Pemenue 3a1a4 Ha nepeOop BapuaHTOB.
Pemenne komObunatopHsix 3a1a4. @op-myna ounoma Herotona. CBoiicTBa OMHOMHAIBHBIX
ko3¢ dunmentos. TpeyronpHuk [Tackans.
[TpakTHYECKHE 3aHATHS: 4
91. Pemenue 3ama4 no Teme: «IIpaswmito npoussenenus. [lepecranosku. Pazmenienus. CoueTanus
1 X CBOWCTBA.
VcTopus pa3BuUTHS KOMOMHATOPUKHU U €€ POJIb B Pa3IMUHBIX cepax YeToBeUeCKOU
PKU3HECSITEIbHOCTH. »
92. Pemenue 3amau o teme: «bunom Hetotona. Tpeyronsuauk Ilackans. [Tpuknagasie 3amayuu.»
93. Perenne KoMOMHATOPHBIX 3a/1a4.
KonrposnbHas pabota No21 no Teme: «DneMeHTbI KOMOMHATOPUKUY. (45 MUHYT).
Tema 10. Conep:xaHue yueOHOro MaTepuaJia 10
DJIeMEHThI (6/4)
Teopuu
BEPOSATHO- cTeil
M MaTeMaTHYe-
CKO¥
CTATHUCTHKH.
DneMeHTapHBIE U CIOKHbBIE COOBITUA. PaccMOTpeHue cirydaeB U BEPOSITHOCTh CYMMBbI 3
HECOBMECTHBIX COOBITHI, BEPOSITHOCTH IPOTHBOIIOIOKHOTO COObITHS. [loHAmue o
Tema 20. Hezagucumocmu cobvimuii. Beposmuocms u cmamucmuue-ckas yacmoma HACmMynjieHus:
DNEeMEHTHI cobvimus. Perienne mpakTHYEeCKUX 3a7a4 C MPUMEHEHHEM BEPOSTHOCTHBIX MeTOI0B. CoObITHE,
TEO-PUHU BEPOSITHOCTH COOBITHS, CIIOKEHUE U YMHOXKEHHE BeposiTHOCTeH. [IoHsATHE 0 HE3aBUCUMOCTH
BEPOSTHOCTEH. | COOBITHH.
JuckpeTHas ciayyaliHas BEIMUMHA, 3aKOH €€ pacnpeneneHus. YucioBble XapaKTepUCTUKH
JMCKPETHOM ciydaiiHo#i BenuunHbl. [IoHsATHE 0 3aKOHE OOJBIINX YHUCE.
T 21 [IpencraBnenne qaHHBIX (TAOIUIIBI, TUArpaMMBbI, TpadUKH), TeHEpaIbHas COBOKYITHOCTS, 3
eMa 22 BBIOOpPKA, cpefiHee apud-MeTudeckoe, Meanana. YucnoBble XapakTepuCTHKH psaoB. [lonsTue
Crarucruka. 21




0 3aJa4ax MaTeMaTHYECKOM CTaTUCTUKH.

HpaRTuquRne 3aHATHUA:

94. Pemenue 3aaa4 no teme: «CoObiTusi. KomOuHamms coopiTuid. [IpoTHBOIOI0KHOE COOBITHE. )

95. Pemenue 3aau o teme: «BeposiTHOCTE coObITHS. ClioXKeHHne BeposiTHOCTe. He3aBucumebie
cOOBITHSI. YMHO-
YKEHHE BEPOSITHOCTEH. »

96. Pemenue 3a1a4 o Teme: «CTaTUCTHIECKAs BEPOSTHOCTh. CiTydaliHbIe BEITUYHHEL.»
KonTponsnas padota Ne22
110 TeMe: «DIIEMEHThI TEOPUHU BEPOSATHOCTEN (45 MHHYT).

97. Pemrenue 3a7a4 Ha HAXOXKJCHHUE CpeTHEH apu(PMETHISCKOW U MEeIMaHbI ¢ TPUMEHEHUEM
METOJIOB MaTeMaTHYe-
ckoii cratuctukn. Korrposbsaas pabora Ne23 o reme: «Crarucrrkay (45 MuayT).

Mroro:

116

Bcero:

118
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* JI71s1 XapaKTEpUCTUKHM YPOBHS OCBOCHHS YUe€OHOTr0 MaTepraja UCIIOIb3yI0TCs ClIeyoIne 0003HaUeHHS:

1. — o3HaKOMHTENBHEIN (Y3HaBaHHE paHEe H3YUYCHHBIX 00HEKTOB, CBOIMCTB);

2. — PEeNpOAYKTUBHBIH (BBIMOIHEHNE JIEITEIFHOCTH TI0 00pa3ily, HHCTPYKIIUH WITH T10]] PYKOBOICTBOM )

3. — IpOAYKTUBHBIH (IJIAHUPOBAHUE M CAMOCTOSITENILHOE BHIIIOTHEHHE JISSITENBHOCTH, PEIlICHHE MPOOIEMHBIX 3a/1a4)
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5. Obpa3oBaTeIbHbIE TEXHOJIOTHU

HpaKTI/I‘-IeCKI/Ie 3aHATUA HpOBO[[HTCSI C HCIIOJIB30BAHHUEM AKTHUBHBIX MECTOJO0B: pa60Ta B MaJIbIX
prnHaX, KOJIJICKTUBHOC BBIIIOJIHCHHC SaﬂaHI/Iﬁ B Hoz[rpynnax JIIA 0606H_IeHI/IS'I TEMATHUUYCCKOT'O
TEOPETHYECKOr0 MaTepHuaia, paboTa B MaJbIX IpyIax Py PEUICHUH 3ajay, MpoOieMHOE 00y-
YyeHHe (CTUMYJIUMPOBAHHUE CTYAEHTOB K CaMOCTOSATEIIbHOMY NpuoOpeTeHuto 3Hanuii). Ha npaktu-
YECKUX 3aHATHSAX MPEIYCMOTPEHO PELICHHE 3a/1a4 [0 BCEM TeMaM Kypca. BhimosiHeHue 3a1aHui
TpeOyeT HCIOJIb30BaHMs Y4eOHUKOB, MOCOOMI M METOMYECKUX YKa3aHWH K MPAKTUYECKUM pa-
ooTam.

Ha neknusx:
. nH(pOpMAaLMOHHAS JIEKIIHSL.
Ha IIPAKTUYCCKUX 3aHATUAX:
° peIICHUE 3a1a4.
3aHﬂTHﬂ, NMpoOBOJIUMBIC B AKTHBHOH U I/IHTepaKTI/IBHOﬁ q)opMax
O6bem
Howmep Te-
ML HanmenoBanue Temsl dopma NpoBeACHUS 3aHATHUS B 4a-
cax
Tema 1. JleicTBUTEIBbHBIC YKCTIA MH(OPMAIMOHHAS TEKIIHs 4
pelIeHne IpakTHYecKuX 3a1a4 (padora B Ma-
Tema 2. CrenenHast pyHKIUS Jtbix rpynmax) 2
[apasuienbHOCTh IIPSIMbIX H KOJUIEKTHBHOE BBIMIOJIHEHHE 3aJaHAH B TOM-
Tema 5. . rpynmnax Juisi 0000LIeHHs TeMaTHYecKOro Teo- 2
IIOCKOCTCH PETHYECKOro MaTepHaa
C€KapTOBBI KOOPANHATHI 1 BEK-
Tema 8. Aexap pA paboTa B MaJbIX IPYIIIAX PH PEIICHHUH 3a1a4 2
TOPBI B POCTPAHCTBE
Tpuronomerpuueckue Gopmy-
Tema 9. J'III,)I p (bopmy paboTa B MaJbIX IPYIIIAX IPH PEIICHHUH 3a1a4 2
KOJUICKTHBHOE BBIIIOJIHEHHE 3a/aHHil B TOA-
Tema 12. MHOFOFpaHHI/IKI/I rpymnnax ajs 000OLICHUs] TeMaTHYECKOro Teo- 2
PETHYECKOro MaTepHaia
Tema 17. HpI/IMeHeHI/Ie IIPOU3BO THOH paboTa B MaJIbIX rpyMIax MpH pPeHieHH: 3a1a4 4
Tema 18. I/IHTeraJ'I paboTa B MaJIbIX rpyMax MpH peuieHH: 3a1a4
Tema 19. Kombunatopuka MHDOPMAIIHOHHAS JIEKIIHS 4
OJIEMEHTEI TEOPHUHU BEPOSITHO-
Tema 20. coreil p p paboTa B MaNbIX TPYMNAX NPH PENICHAH 3aad 2
Bcezo no oucuunnune 26
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6. OHeHO‘leIe Cpeacrea AJid TEKyHero KOHTpoJis ycneBsaemMoCTu, I[pOMe)KyTO‘lH()ﬁ
aTTeCTallMi 110 UTOraM OCBOCHHUA TUCHUIIJIMHBI

@DOH/J1 OLIEHOYHBIX CPEJCTB MO JUCUMILIMHE (MOAYIII0) BKIFOYAET OLIEHOYHbIE
MaTepuabl, HallpaBJICHHbIE HA IIPOBEPKY OCBOCHMS KOMIIETEHLIUN, B TOM YHCJIC 3HAHM,
YMEHUN U HaBBIKOB. POH/ OLIEHOYHBIX CPEJCTB BKIKOYACT OLICHOYHBIE CPEACTBA TEKYILETO
KOHTPOJISI K OLIEHOYHBIE CPEJICTBA IPOMEKYTOUHON aTTECTALIUH.

@oH/I OIICHOYHBIX CPEJCTB M0 AUCHHUILTHHE HaxoauTcs B [Tpunoxennn 1 k
MporpaMMe JUCUUILIUHBI (MOIYIIIO).

7. MeToau4yecKkue yKa3aHusi AJs 00y4AHMIMXCSl MPH OCBOCHUHU AN CIUTIIHHbI

Pabota Ha mMpakTUYECKUX 3aHATHIX MPEAIOJIaracT perieHue 3a1a4 ¢ UCTOJIb30BAaHUEM
y4eOHUKOB:

1. AnreOpa u Havarma maTemMaTHdeckoro anamuza. 10-11 kmaccel : yuyeOHUK s
o0mieo0pa3oBaTenbHbIX OpraHu3anuil : 0a3oBblid U yriyonéHHslid yposens / 11I. A. Anumos,
KO.M. Konsrua, M.B. Tkauésa [u np.]. — 7-e u3ganue. - Mocksa : [Ipocsemenune, 2019. — 463
c. : 1. — PekomenoBano MunucrepctBom npocsenienus Poccuiickoit depepanuu. — B nep. —
ISBN 978-5-09-071729-8. — Tekct : HeOCpeACTBEHHBIH;

2. [Toropenos A. B. I'eomerpust 10-11 kiaccs! : yueOHUK it 00111€00pa3oBaTesb-
HBIX OopraHusanuii : 6a3oBblil U yriyonéHHsid ypoBenb / A. B. Iloropenos. — 15-e usganue. -
Mocksa: IIpocsemenune, 2019. — 175 c. : wn. — [Ipeam. ykas.: c.172.- PekomenioBano Munu-
cTepcTBOM TMpocemenus: Poccuiickoit @eneparuu. — ISBN 978-5-09-071728-1. — Tekcr :
HEIOCPEACTBEHHBIM.

[Ipu moaroToBKE K SK3aMEHY HEOOXOAUMO ONHUPATHCS Ha YUeOHUKU:

1. AnreOpa u Havasma maTemaTHdeckoro aHamuza. 10-11 kmaccel : yuyeOHHWK st
0011e00pa30BaTEIbHBIX OpPTraHu3auid : 0a30BbIA M yrayon€uueiii ypoens / 1. A. Anumos,
FO.M. Konsrun, M.B. TkauéBa [u np.]. — 7-e uzganue. - Mocksa : [IpocBemenue, 2019. — 463
c. : 1. — PekomenoBano MunucrepctBom npocsenienus Poccuiickoit depepanuu. — B nep. —
ISBN 978-5-09-071729-8. — TekcT : HEemocpeICTBEHHBIN;

2. [Toropenos A. B. I'eomerpust 10-11 xmaccer : yaeOHUK 111 00111€00pa30oBaTEb-
HBIX OpraHu3aiui : 0a30BbIi U yriyonéHHeld ypoBeHb / A. B. Iloropenos. — 15-¢ u3nanue. -
Mocksa: Ilpocsemenune, 2019. — 175 c. : un. — Ilpeam. ykas.: ¢.172.- PekomenmoBano Munu-
crepctBoM mpocBenieHus: Poccuiickoit ®eneparun. — ISBN 978-5-09-071728-1. — Tekcr :
HEMOCPECTBEHHBIH.

8. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe odecrieyeHue TUCHUILINHBI

OcBoeHue JUCIUIIIIMHBEI  «MaTremMaTuka npeamnojgaract HCIOJb30BaHHUEC  CICAYHOLICTO
MaTCPpHUAJIbHO-TCXHUYCCKOT'O oOecreyeHus:

HaumenoBaunue O6opynoBanue

KabuHeTa

KabGuner KowmmnekTt mebenu 11 mpernoaaBartes, MocalouHble MecTa Ui yJaliuxcs,
MaTeMaTHYeCKUX | MHTEpaKTUBHas TpUOyHA, MOHUTOD, IPOEKTOP, KOIOHKH, dKpaH

JIMCIAILIVH. MYIbTUMEANMHBIN, METTOBas TOCKa HACTEHHAs, CTEH/Ibl HACTEHHBIE, BHIXO B

UHTEPHET, BHYTPUBY30BCKasi KOMIIbIOTEpHAs! CE€Th, JOCTYI B 3JIEKTPOHHYIO
uHpOopMaLnOHHO-00pa3oBarenbHyto cpeny. I10: Microsoft Office, Kaspersky
Endpoint Security nias Windows

25




Y4ebHo-MeToAnYecKas JUTeparypa JUist JaHHOW JUCIUIUIMHBI UMEETCsl B HAJIMYMHU B DJICKTPOHHO-
o6ubmmoteynoit cucreme "ZNANIUM.COM", noctyn Kk KoTopoil mpemocraBieH oOydarourumcs. ObC
"ZNANIUM.COM" coaepXUT NpOU3BEACHUS KPYNHEHIIMX POCCUHCKUX YUYEHBIX, PYKOBOAMTEIEH
rOCyJapCTBEHHBIX OpPraHoOB, IPENojaBaTeNieii BEAyIIMX BY30B CTpaHbI, BBICOKOKBAIU(HUIIMPOBAHHBIX
CHCIMAIMCTOB B Pa3IMYHBIX cepax Om3Heca, a Takke B Oubmmorexke Enmadyxkckoro mHcTHTyTa KDY,
@®onp OubIMOTEKN CHOPMHUPOBAH C YUETOM BCEX M3MEHEHUH 00pa30BaTeNbHBIX CTAHAAPTOB U BKIIOYAET
yueOHHKH, ydeOHbIe 1mocoOus, MOHOTpaduu, aBTopedeparsl, AUCCepTANU, SHIMKIONEINH, CIOBAPH U
CIPAaBOYHHUKH, 3aKOHOJATEIHHO-HOPMATUBHBIC JTOKYMEHTHI, CIEIHAIbHBIC MEPUOANYECKAE H3AAHUS U
W3JlaHus, BBIIIyCKaeMble M3JaTeabcTBaMu By30B. B Hactosimee Bpems OBC ZNANIUM.COM
COOTBETCTBYET BCEM TpeOOBaHUAM (elepalabHBIX TOCYAAPCTBEHHBIX OOpa30BaTENbHBIX CTaHIAPTOB
cpenHero mpodeccuoHaIbHOTO 00pa30BaHMs HOBOT'O MOKOJIEHUS.

Y4aebHo-MeToAnYecKas TUTeparypa Juist JaHHOW AMCIUIUTAHBI IMEETCS! B HAJTMYMH B DJICKTPOHHO -
o6ubnuoreynoit cucrteme MznarensctBa "Jlanp", noctynm kK KoTopoil mpenocrasieH odydaromumes. ObC
W3natenbcta "Jlanp" BKiIO4WaeT B ceOs 3JIEKTPOHHBIE BepcuUM KHMTI u3natenbcrBa "Jlanp" m apyrux
BEJYIINX U3/IATEIBCTB YIEOHO! JIUTEPATYphI, a TAKXKE DIIEKTPOHHBIE BEPCHH MEPUOINICCKUAX U3IAaHHUH T10
€CTECTBEHHbIM, TEXHHYECKMM U TyMmMaHuTapHbIM HaykaM. DBC WM3patensctBa "Jlanp" oOecmeunBaer
JIOCTYI K HAYYHOU, y4eOHOM JTUTEpaType U HAyIHBIM MEPHOANICCKAM U3TaHUSM.

9. YueOHO-MeTOAUYeCKOe U MH(OPMAIIHOHHOE 00ecriedeHue TN CIIUTIINHbI

9.1. OcHoBHas1 qUTEpaTypa:

1. Huxomnsckuit C. M., Iloramop M. K., Pemernukos H. H., IlleBkun A. B. MaTtemaTnka: anrebpa u Hadaga
MaTeMaTHYeCKOT0 aHaIn3a, reoMeTpus. Anrebpa M Hadajga MareMaTHdeckoro aHanmmza: 10 kirace: yaeOHUK
I 00111e00pa3oBaTeIbHBIX OpraHu3aui: 0a30Bblid U yriayonéuueii ypouu / [C.M. Hukonsckuii, M.K.
[Toranos, H.H. PemernukoB, A.B. IlleBkuH]. - 7-¢ u3m. - Mocksa: IIpocsemenue, 2020. - 430, [1] c.: uin.,
mopTp., Tabi.; 22 cm.. - (MI'Y - mkone). - ISBN 978-5-09-071738-0. - TekcT: HemOCPEACTBEHHBIN.

2. Huxonsckuii C. M., Iloranos M. K., Pemerauxos H. H., Illeekun A. B. Maremaruka: aareOpa u Hadajia
MaTeMaTHYECKOT'0 aHaJIK3a, TeoMeTprus. Anredpa W Hadaida MaTeMaTHdecKoro aHammsa: 11 kmacc: yaeOHHK
U 0011e00pa3oBaTENbHBIX OpraHu3aluii: 0a30BeIid U yrayonénusni yposan / [C. M. Hukonsckuit, M. K.
[Totanos, H. H. Pemerauko, A. B. llleBkun]. - 7-¢ u3a. - Mocksa: IIpocsemenue, 2020. - 464 ¢. - (MI'Y-
mkoje). — ISBN 978-5-09-074717-2. - TekcT: HEOCPEACTBCHHBIIA.

3. Aranacsu JI. C., byry3oB B. ®., Kamomnes C. b. Maremaruka: anrebpa u Hadaia MaTeMaTHYECKOTO
aHanmsa, reomerpus. ['eomerpms: 10-11 kmaccer: yueOHUK it oOmieoOpazoBaTeNbHBIX OPTaHU3AIINI:
0a3zoBbrit u yryonéansiii ypoau / JI. C. Artanacsn, B. ®@. byrysos, C. b. Kagomues [u np.]. - 7-e usm.,
nepepad. u mom. - MockBa: [IpocBemenue, 2019. - 287 c.: uB. un. ; 22 cm.. - (MI'Y - mkone). — Tekcr:
HEMOCPEICTBEHHBIN.

4. HanmasH, A. A. Maremaruka: yueOHuK / A.A. lagasH. — 3-e uzg., ucmp. u gom. — MockBa: UHOPA-M, 2021.
— 544 c. — (Cpennee npodeccronansHoe obpazoBanmne). - ISBN 978-5-16-012592-3. - TekcT: 37eKTpOHHBIH.
- URL.: https://znanium.com/catalog/product/1214598 (mata obpamierus: 10.09.2021). — Pexxum pocryma: mo
TTOJIITUCKE.

5. Jlucnukwn, B. T. Marematnka B 3amauax c pemeHusmu: yuebHoe mocodbue / B. T. Jlucuukun, U. JL.
Conogeituuk. - 7-e uzn., crep. - Cankr-IlerepOypr: Jlanp, 2020. - 464 c. - ISBN 978-5-8114-4906-4. -

Texcr: AEKTPOHHBIH /! Jlanb: 3JIEKTPOHHO-OMOIMOTeYHAs cucrema. - URL:
https://e.lanbook.com/book/126952 (nata obpamenus: 28.09.2021). - Pexum mocTyna: ajisi aBTOpPU3.
10JIb30BaTENEH.

9.2. lonotHUTEJbHAS JTUTEPATypa:

1. lunoga, JI. 1. Maremaruka: yue6. mocodue / JL.U. [llunosa, A.E. Illumos. - Mocksa: UHOPA-M, 2019. -
238 c. - (Cpennee npodeccuonansHoe odpazoBanue). - ISBN 978-5-16-014561-7. - TekcT: 3MEKTPOHHBIMH. -
URL: https://znanium.com/catalog/product/990024 (nata obpamenus: 28.09.2021). — Pexum moctymna: mo
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https://znanium.com/catalog/product/1214598
https://e.lanbook.com/book/126952
https://znanium.com/catalog/product/990024

TOJIITHCKE.

2. IOxuo, H. C. Maremaruka: yue6uux / H.C. FOxHo. — Mocksa: HWH®PA-M, 2022. — 204 c. — (Cpennee
npogeccuonanbHoe obpasosanue). — DOI 10.12737/1002604. - ISBN 978-5-16-014744-4. - Tekcr:
aneKTpoHnbii. - URL: hitps:/znanium.com/catalog/product/1796822 (nata oGpamenms: 10.09.2021). —
Pexxum noctyma: mo moamnmcke.

3. Maremaruka: yueGuoe mocobue / M. M. Yepreuos, H. B. Kap6aunnckast, E. C. JleGenena, E. E.
XapuToHOBa; TOA. pefl. M. M. YepHeroBa. - 2-¢ w3y, uenip. u o1 - Mocksa : PTVTI, 2016. - 342 c. - ISBN
978-5-93916-481-8. - Teker: anekTponHeii. - URL: https://znanium.com/catalog/product/1192180 (mata
obpammenus: 10.09.2021). — Pexxum mocTyma: 1o moJmicke.

4. bobGposa, U. . MaTtemaruka 1 mHQOpPMAaTHKA B 3a/ayaX ¥ OTBETAX : yueb. -meton. mocobue / W. .
Bo6poea. - 3-e m3n., crep. - Mocksa: ®JIMHTA, 2019. - 231 c. - ISBN 978-5-9765-2083-7. - Tekcr:
9NIEKTPOHHBIH I 3BC "Koncynsrant crymeHTa": [caiiT]. - URL:
hitps:/www.studentlibrary.ru/book/ISBN9785976520837.html (nara obpamenns: 10.09.2021). - Pexum
JOCTyTa: MO MOAIHKCKE.

5. Maremaruka: anrebpa W Hayala MaTeMaTHUYECKOTO aHAJI3A; reometpust / Jlykaukun A. I'. - Mocksa:
I'S0TAP-Menua, 2018. - 560 c. - ISBN 978-5-9704-4361-3. - Teker: snekTponHelit / OBC "KoucynsTant
crypenta": [caiit]. - URL: https://www.studentlibrary.ru/book/ISBN9785970443613 .html (mara
obpautenus: 10.09.2021). - Pexxum ocTyma: 110 NOAMKCKE.

.
PyxoBoauTens 6ubnuoTexn / JLB. Bensiena

10 Meroanr oGyqennst Just 0GyqJAIOMAXCH HHBATMIOB H JIHI C OTPAHHYEHHBIMH BO3MOKHOCTIME
310pPOBbL.

B o0pasoBaTensHOM MpoOLEcce HCIONB3YIOTCS COLUAILHO-AKTHBHBIE H pedIeKCUBHEIE METOBI
00y4CHHUS, TEXHONOTHH COLMOKYIBTYPHON PeabHIIMTAIINE ¢ LENbIO OKA3AHHS TTOMOIA B YCTaHOBIICHUU
TIOMHONCHHBIX MEXTHYHOCTHRIX OTHOWICHHH C APYrMMH OOYYalOIIMMHCS, CO3LAHHH KOM(OPTHOIrO
TICHXOJIOTHYECKOT0 KIIMMaTa B CTyJEHIECKOM IpyIIme.

Yenosus 06ydeHyst HHBATHIOB H JIHII ¢ OTPAHHYEHHEIMA BO3MOKHOCTIME 3/I0POBBSL:

- y4eOHBIC ayIUTOPHH, B KOTOPHIX IIPOBOLSTCS 3aHATHSA CO CTYLACHTAMH C HapyIIEHUSIMHU CITyXa,
obopyznosansl MynmbTEMexuiHON cuctemoit (IIK u IIPOEKTOP), KOMIIBIOTEPHEIE TU(IOTEXHOIOTHH
GasupyioTcsl Ha KOMIIIEKCE allapaTHEIX M IPOrPAMMHBIX CpeAICTB, 00ECIIeUHBAIOMKUX MTPeoOpa3oBaHue
KOMITBIOTEPHOR HH(OPMAIHY IOCTYIHEIE sl CIaGOBHAAITIX GOPMBI (YKpYIIHEHHBIH TEKCT);

- B 00pa30BaTeILHOM IIPOLECCE UCIIONB3YIOTCS CONHAIBHO-AKTHRHBIE H pedIIeKCHBHEIE METOBI
00y4eHHS: KeHC-METON, METO/| IPOEKTOB, HCCIIEIOBATENBCKIAN METOJL, JUCKYCCHHU B (popMe KPYTIIOro
CTOJIA, KOH(EPEHIIHH, METO/l MO3TOBOTO MITYPMa.

IIporpamma cocTaBneHa B COOTBETCTBMH C TpeGOBAHHAME @enepabHOr0 roCyIapCTBEHHOTO
00pa3oBaTeNbHOrO CTAaHAAPTa CPEIHEro OGLIEro obpasoBanust  (IIpuka3 MunoGpuayku Poccum ot
17.05.2012 N 413 (pen. or 11.12.2020) "O6 YTBEPXKACHUH (eNepalbHOTO  rOCYIapCTBEHHOTO
00pa3oBaTeNEHOTO  CTAHAApTa  CPEJHEr0  OBIIEro 00pa3oBanus"), IpPHMEPHOW  MPOrPAMMEI
obmeobpaszoBarenbHOM yueGHOM qucnumIHEE! «MareMaTikay s po(ecCHOHANBHBIX 06Pa30BaTETHHEIX
opranusanuii (Ilpotoxon Ne 3 ot 21 mrons 2015 r., ®IAY «DOUPOy).
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(I)OHII OLHCHOYHBIX CPEACTB 1JIs IIpOMe)KyTO‘IHOﬁ arTreCralnumu
Imo uToraM OCBOCHHUA JUCIUIIINHBI

1o qUcHuIuInHe «MareMarukay
Tect Nel mis mpoBenenus auddepeHIIMpoBaHHOTO 3a4éTa
1 cemectp
3aganue 1
Buvibepume 6epnuviti omeem u 066edume Kpys#cKom e2o Homep (KIuKHume Kypcopom, Nocmagbme
Kpecmuk 8 HeoOX00UMOU Kiemouxe).

Kakas u3 npuBeneHHbIX QyHKIUHN SBISETCS TUHEHHOM:
Bapuanmer omeemos:

5 y=x%

6. y=lgx;

7. y=sinx;

8. y=ax+h.
OTBerT: 4.

OmeHka: IMXOTOMHYECKAst, TPaBUIHLHOE BBHITIOJHEHUE 3aIaHMsI OTIeHUBaeTcs 1 6amiom, a
HenpaBmibHOE — () GaIoB.

3ajanue 2

Buvibepume eepnwiti omeem u 066edume Kpysckom e2o Homep (KIuKHUme Kypcopom, nocmagvme
Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

BennunHa Y B BeIpakeHud Y = a-X + b siBisiercst:
Bapuanmer omeemos:
5. 3aBHCHMOM IepEMEHHOM;
6. HE3aBHCUMOMU MEPEMEHHOM;
7. anIINKaToM;
8. aprymMeHToMm.
Ortger: 1.
OneHka: AMXOTOMUYECKasi; MPaBUIbLHOE BHIMIOJIHEHNE 3aJaHus olleHuBaeTcs 1 6amiom, a
HenpaBmibHOE — () GasIoB.

3aganue 3

Buvibepume eepnwiii omeem u 066edume Kpysckom e2o Homep (KIUKHUme Kypcopom, nocmagvme
Kpecmuk 8 HeoOX00uUMOU Kiemoukxe).

BenuunHa X B BeIpakeHHHu Y = a-X + b sBisercs:
Bapuanmuvr omeemos:

5. 3aBUCUMOH NEPEMEHHOM;

6. amnmIMKaToM;
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7. HEe3aBUCHUMOM IEPEMEHHOM;

8. ¢ynkumeil.
Ortser: 3.
OneHka: IMXOTOMHYECKast; IPaBUIBHOE BBHITIOJHEHUE 3a1aHMs OlleHnBaeTcs 1 6amiom, a
HenpaBwibHOE — () 6aIoB.

3aganue 4
Buvibepume eepnuwiti omeem u 068edume KpysHckom e2o Homep (KIuKHume Kypcopom, nocmagvme
KpecmuK 6 HeoOX00uMoll Kiemouke).

Benuuunet a u b B BepakeHuu Y = a-X + b sBistroTcs:

Bapuanmuvl omeemos:
5. MNONOXHUTEIBHLIMU;
6. OTpHUIIATEIIHHBIMU;
7. paBHBIMH €IMHUIIAM;
8. mo0BIMHU.

Ortger: 4.

OrleHka: TUXOTOMHUYECKAs; IPAaBHIILHOE BBIMOJHEHUE 33/[aHus OlleHuBaeTcst 1 6amiom, a

HenpaBwibHOE — () GaIoB.

3ajanue 5
Bovibepume 6eprblil omeem u 066edume KpysHcKom e2o Homep (KIUKHume Kypcopom, NOCmagbme
Kpecmuk 8 HeoOX00UMOU Kiemouxe).

OyHKIMA Y = a* ABIIIETCS
Bapuanmer omeemos:
5. mokasaTrenbHOMN;
6. norapuhMHUUYECKOI;
7. TPUTOHOMETPHYECKOM;
8. creneHHO.
Otser: 1.
Onenka: AMXOTOMUYECKasi; MPaBUIbLHOE BHIMIOJIHEHHUE 3aJaHus olleHuBaeTcs 1 6amiom, a
HenpasmibHOE — () GassIoB.

Buvibepume epnuwviii omeem u 0066eoume Kpy#CKom e2o Homep (KIuKHume Kypcopom, nocmaegvme
Kpecmuk 8 HeoOX00uMOU Kiemoukxe).

Oyuknus Y = X" BISETCS:
Bapuanmuvl omeemos:
5. norapuMuYECcKOu;
6. TPUTOHOMETPHYECKOM;
7. TIOKa3aTeabHOM;
8. CcTeneHHOH.
Ortger: 4.
Onenka: AMX0TOMUYECKas; MPaBUILHOE BHITIONHEHHE 3a/1aHUs OlleHuBaeTcs 1 Oammom, a
HernpaBmibHOE — () GanioB.

3aganue 7/
Buibepume eepruiii omeem u 0066eoume Kpys#cKom e2o Homep (KIuKHume Kypcopom, noCmasbme
Kpecmuk 6 HeoOX00uMou Kiemouke).
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®ynkuus Y = l0g o X sBusieTcs:
Bapuanmuvr omeemoa:
5. norapuMHUYECKOM;
6. TPUTOHOMETPUYECKOM;
/. TO0Ka3aTCIbHOM;
8. cremneHHOM.
Ortser: 1.
OmneHka: IMXOTOMHYECKast; TPaBUIHLHOE BBHITIOJHEHUE 3a1aHMs OlleHnBaeTcs 1 6amiom, a
HenpaBwibHOE — () GaIoB.

i}gzggﬂug &

Buvibepume eepnuwiti omeem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmuk 8 HeoOX00UMOU KiemouKe).

Benunuuna a B Beipaxkenuu l0g 2 X siBysieTcst:
Bapuanmur omeemos:
5. TIOJIOKUTENLHON M OTIIMYHOMH OT 1;
6. paBHOI -1;
7. paBHoii 0;
8. mro0oii.
Ortser: 1.
OreHKa: TUXOTOMHYECKAs; IPAaBUIILHOE BBHITIOTHEHHE 3aaHus olleHuBaeTcs 1 6amtom, a
HenpasmibHOE — () GaJyIoB.

3aganue 9

Buvibepume eepnwiti omeem u 066edume Kpysckom e2o Homep (KIuKHume Kypcopom, nocmagvme
KpecmuK 8 HeoOX00UMOU Kiemoukxe).

Bennuunna a B BeIpakeHHH Y = a* sIBIIsSI€TCS:
Bapuanmuor omeemos:
5. MOJOXHUTEIBHOM;
6. paBHOI -1;
7. paBHoii 0;
8. mo0oH.
Ortser: 1.
OreHKa: TMXOTOMHYECKAs; TPaBUILHOE BBITIOJHEHUE 3a/IaHUs OlleHUBaeTcs 1 6ayiom, a
HenpaBmibHOE — () OaJIIOB.

3aganme 10

Buvibepume eepnwiii omeem u 066edume Kpysckom e2o Homep (KIUKHUme Kypcopom, nocmagvme
Kpecmuk 8 HeobX00uMou Kiemoukxe).

Vkaxute rpadpux GpyHkuuu y=2%.
Bapuanmur omeéemos:

Ortser: 3.



OreHKa: TMXOTOMUYECKAsl; PABUIILHOE BBITIOJIHEHHE 3a1aHus OllcHMBaeTcst 1 6amioM, a
HenpaBwibHOE — 0 6aoB.

3aganme 11

Buvibepume eepnuwiti omeem u 068edume KpysHckom e2o Homep (KIuKHume Kypcopom, nocmagvme
KpecmuK 6 HeoOX00uMoll Kiemouke).

Vkaxure rpapuk GyHKIHIU Y= (%)X-

Bapuaﬁmbz omeemos.

1.
Ortger: 4.
OmneHka: IMXOTOMHYECKAsT, TPaBUIHLHOE BBHITIOJHEHNE 3aIaHMsI OTIeHUBaeTcs 1 6amiom, a
HenpaBwibHOE — () GaIoB.
3ajanue 12

Buvibepume eepnwiti omeem u 066edume Kpysckom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

VYkaxure rpaduk pynkuun y=logox.
Bapuanmvl omeemos:

Ortser: 1.
OreHKa: TMXOTOMHYECKas; IPaBUIILHOE BBHITTOJTHEHHE 3aaHus OlleHUBaeTcs 1 6amtom, a
HenpaBmibHOE — () OaJIIOB.

3aganme 13

Buibepume epruiii omeem u 066edume Kpys#cKom e2o Homep (KIuKHume Kypcopom, nocmasbme
Kpecmuk 6 HeoOX00uMou Kiemouke).

Vkaxute rpaduk GpyHkimm ¥~ 'OQ%X.

BapuaHl’l’lbl omeemoe.




OrtBer: 2.

OrleHka: TUXOTOMUYECKAs; PAaBHIILHOE BHITIOJHEHUE 33J[aHus OlleHUBaeTcst 1 6amiom, a
HenpaBwibHOE — 0 6aoB.

3ananue 14

Buvibepume eepnuwiti omeem u 068edume KpysHckom e2o Homep (KIuKHume Kypcopom, nocmagvme
KpecmuK 6 HeoOX00uMoll Kiemouke).

JlonuimuTe npaByro 9acTh GOPMYIbl a* - @ = , rae a>0, x u'y — mooObie
JNEUCTBUTENLHBIC YHCIIA.
Bapuanmuvr omeemoa:

1. a+da;

2. a7

3. atY;

4. He 3HAIO.
Ortser: 3.

OmneHka: IMXOTOMHYECKAsT, TPaBUIHLHOE BBHITIOJHEHUE 3a/IaHUs OTIeHUBaeTcs 1 6amiom, a
HenpaBwibHOE — () GaIoB.

3ananue 15

Bovibepume 6eprbiil omeem u 066edume KpysHcKom e2o Homep (KIUKHume Kypcopom, noCmagbme
Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

Jlonumute mpaByro 4acTh GopmMymsl a* ;@ = , Te a>0, x u'y — noobie
JCWCTBUTEIILHBIC YHCIIA.
Bapuanmul omeemosg:

5. a-a

6. a';

7. a7,

8. He 3Hal0.
Ortser: 3.

Onenka: AMXOTOMUYECKasi; MPaBUIbLHOE BHIMIOJIHEHNE 3aJaHus olleHuBaeTcs 1 6amiom, a
HenpasmibHOE — () GayIoB.

3ananue 16

Buvibepume eepnviti omeem u 066edume KpYyICKOM €20 Homep (KIuKHume Kypcopom, noCmagvme
Kpecmuk 8 HeobX00uMou Kiemoukxe).

JlonuIuTe mpaByro 4acth GopMysibl (@) = , 20e a>0, x u 'y — moobIe
NeVCTBUTENbHBIC YUCIA.
Bapuanmuvl omeemos:

5. a-a

6. a;

7. a't;

8. He 3HaI0.
OrtBer: 2.

OreHka: TMXOTOMHYECKas; IPaBHJILHOE BBITIOJIHEHHUE 3aJ[aHus olleHuBaeTcs 1 6amiom, a
HenpaBuwibHOE — O 6aoB.

3aganue 17
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Buibepume eprulii omeem u 066eoume Kpys#cKom e2o Homep (KIuKHume Kypcopom, HOCmagbme
KpecmuK 68 HeoOX00uMoll Kiemouke).

JlonuimuTe MpaByro 4yacTb GopMyisl (ab)* = , 20e a>0, b>0, x — moboe
JNEUCTBUTEIILHOE YHUCIIO.
Bapuanmuvr omeemoa:

5 a +b

6. a b

7. (a +b)5

8. He 3HaI0.
Otser: 2.
OmneHka: IMXOTOMHYECKast; TPaBUIHLHOE BBHITIOJHEHUE 3a1aHMs OTIeHHBaeTcs 1 6amiom, a
HenpaBwibHOE — () GaIoB.

3aganue 18

Buvibepume eepnuviti omeem u 066edume Kpys#ckom e2o Homep (KIuKHume Kypcopom, NoCmasbme
Kpecmuk 8 HeoOX00UMOU Kiemouxe).

Bcrasbre mpomnynieHHsie cinoBa: [lokazarenbHoil (pyHKIMeH Ha3biBaeTcs QyHKIUS BUAA
, TIIe a — 3aJaHHoe uucio, a>0, a# 1.
Bapuanmuer omeemos:

5. y=a*

6. y=x"

7. y=logax

8. y=kx+b
Otser: 1.

OreHka: IMXOTOMHYECKAst, TPaBUIHLHOE BBHITIOJTHEHUE 3a1aHMs OTIeHUBaeTcs 1 6amiom, a
HernpaBuwibHOE — () 6aIIoB.

3aganme 19

Buvibepume eepnuwiti omeem u 066edume Kpysckom e2o Homep (KIuKHUme Kypcopom, nocmagvme
Kpecmuk 8 HeoOX00uMoU Kiemoukxe).

Z[OHI/H_HI/ITC OIIPCACIICHUC! Crenennio uncna a>0 ¢ panroHaJIbHBIM ITIOKa3aTeneM I = L,
n

rjie M — mesoe 4ucio, a N — HarypaisHoe (N>1), Ha3pIBAETCS YUCIIO . Bapuan-
Mbl OMEEmMos:

5. n/am™

6. am

7. a"

8. a°
Ortser: 1.

OneHka: IMXOTOMHMYECKast; IPaBUIbHOE BBHINIOJIHEHUE 3a/1aHMs OlleHHBaeTcs 1 6amiom, a
HenpaBuwibHOE — O 6aoB.

3aganue 20

Buibepume epruiii omeem u 0066eoume Kpys#cKom e2o Homep (KIuKHume Kypcopom, noCcmasbme
Kpecmuk 6 HeoOX00uMou Kiemouke).

Jonumute onpenenenue: KopHeM N-oi cTENEHU U3 YnciIa a Ha3bIBAETCS TAKOE YUCIIO,
N-as CTEIEHb KOTOPOT'O PaBHA
Bapuanmur omeemos:
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Ortser: 1.
OmneHka: IMXOTOMHYECKast; TPaBUIHLHOE BBHITIOJHEHUE 3a1aHMs OlIeHHBaeTcs 1 6amiom, a
HenpaBwibHOE — () GaIoB.

3aganue 21

Buvibepume eepnuwiti omeem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, nocmagvme
KpecmuK 6 HeoOX00uMoll Kiemouke).

[Ipu HEU€THOM N CyIIEeCTBYET KOPEHb N—OM cTeneHH U3 JIto0oro uucia a, U IpuToM

TOJILKO
Bapuanmur omeemos:

5. onumn;

6. 1Ba;

7. TpWm;

8. HHCKOJIBKO.
OTser: 1.

OmneHka: IMXOTOMHYECKAsT, MPaBUIHLHOE BBHITIOJTHEHNE 3aIaHMs OTIeHHBaeTcs 1 6amiom, a
HenpaBmibHOE — () GaIoB.

3ananue 22

Buvibepume eepnwviti omeem u 066edume Kpysckom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmuk 8 HeoOX00UMOU Kiemouxe).

Kopens TpeTheii cTeneHu Ha3bIBaloT
Bapuanmur omeemosg:
5. KpHBBIM;
6. KyOWYHBIM;
7. TPETUYHBIM;
8. KyOW4ecKuM.
Ortger: 4.
OrneHka: IMXOTOMHYECKAst, TPaBUIHHOE BBHITIOJHEHUE 3a/1aHMs OlIcHUBaeTcs 1 6amiom, a
HenpaBuwibHOE — () 0aIIIOB.

3ananue 23

Buvibepume eepnwiii omeem u 066edume Kpysckom e2o Homep (KIUKHUme Kypcopom, nocmagvme
Kpecmuk 8 HeoOX00UuMOU Kiemoukxe).

Jlorapudmom uucia b mo ocHoBauuto a (@>0 u He paBHO 1) Ha3bIBaeTCH:
Bapuanmuvl omeemos:
1. mokasarelb CTENIEHH, B KOTOPYIO HY)KHO BO3BECTH YHKCIIO D, 4TOOBI MOIYYHUTS &,
2. ToKasarellb CTETNeHH, B KOTOPYIO HY)KHO BO3BECTH YHUCJIO &, YTOOBI MOJYYHUTH b;
3. a%
4. b3,
OrtBer: 2.
OreHKa: IMXOTOMHYECKAsl, TPAaBUIBLHOE BBITIOJHEHUE 3aIaHUs OlICHUBaeTCs 1 6ayiom, a
HenpaBuwibHOE — () 0aIIOB.

3aganue 24
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Buvibepume 6epnuwiti omeem u 068edume KpysHckom e2o Homep (KIuKHume Kypcopom, nocmagvme
KpecmuK 68 HeoOX00uMoll Kiemouke).

JecstuanabiM jtorapudmoM urcia b Ha3pIBaroT:
Bapuanmusr omeemos:
1. norapudm uucna b no ocHosanwuo 10;
2. norapudwm, paBHbii 10;
3. norapudm uucina 10 mo ocHoBauuto b;
4. 10°
Ortser: 1.
OrleHka: TUXOTOMHUYECKAs; IPABHIILHOE BBIMOJHEHUE 33/[aHus OlleHuBaeTcst 1 6amiom, a
HenpaswibHOE — () GaIoB.

3aganue 25

Buvibepume 6epuwiti omeem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, nocmagvme
KpecmuK 8 HeoOX00UMOU Kiemouxe).

Yro ob6o3HavaeT 3amuch In b
Bapuanmul omeemoa:
1. necsaTuuHbIi oTapupM;
2. nmorapudm uncia b mo ocHoBauuio 1;
3. norapudm uncna b mo ocuoBanuto 0;
4. HaTypaJIbHBIN JOTapu(dM.
Ortger: 4.
OreHka: IMXOTOMHYECKAst, TPaBUIHLHOE BBHITIOJHEHUE 3a/1aHMs OTICHUBaeTcs 1 6amiom, a
HernpaBuwibHOE — () 6aIIoB.

3ananue 26

Buvibepume 6epnuwiti omeem u 066edume KpysIckom e2o Homep (KIuKHume Kypcopom, noCmagbme
Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

Kakue u3 nepeunciieHHbIX IOHATHI T€OMETPUH SBIISIOTCS IEPBUYHBIMU?
Bapuanmuvl omeemos:

5. Jlyud, To4Ka, TNIOCKOCTbH, TPEYrOJIbHHK.

6. Ilpsimasi, TOYKa, TNIOCKOCTb.

7. TLimockocTs, mpsiMas, JIyd, yroJl.

8. IlpoctpaHcTBO.
Ortger: 2.

Onenka: AMXOTOMUYECKasi; MPaBUILHOE BRIMIOJIHEHNE 3aJaHus olleHuBaeTcs 1 6amiom, a
HernpaBuibHOE — 0 OaIoB.

3aganue 27

Buibepume eprulii omeem u 0066eoume Kpy#scKom e2o Homep (KIuKHume Kypcopom, noCmasbme
Kpecmuk 6 HeoOX00uMou Kiemouke).

IIepeceyennem AByX MIOCKOCTEN SABIAETCSA
Bapuanmur omeemos:

5. Touka
6. mpsmas
7. OTpe3ok
8. myu
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Otser: 2.
OreHka: JUXOTOMHUYECKAs; PAaBIUIILHOE BHITMOJHEHUE 33JIaHus OlleHUBaeTcst 1 6amom, a
HenpaBwibHOE — () 6aIoB.

3aganue 28

Buvibepume 6epnuviti omeem u 066edume Kpys#cKom e2o Homep (KIuKHume Kypcopom, Nocmasbme
Kpecmuk 6 HeoOX00uMoll Kiemouke).

CKOJIBKO JTOJKHO OBITH OOIIUX TOUYEK Y MPSMOU € TUIOCKOCThIO, YTOOBI OHA JIeXKasa B
3TOM MIOCKOCTHU?
Bapuanmur omseemos:
1. onna
2. nBe
3. Tpm
4. geTkIpe
Ortger: 2.

OmeHka: TUXOTOMHYECKAs; MPABIJILHOE BBITTOJIHEHHUE 3aJ[aHUsI OlleHUBaeTcs 1 6ammom, a
HenpaBwibHOE — () GaIoB.

3aganue 29
Bovibepume 6eprblil omeem u 066edume KpysHcKoMm e2o Homep (KIUKHUme Kypcopom, NoOCmasbme
Kpecmuk 8 HeoOX00UMOU Kiemouxe).

Ha ckonpko MHOKECTB pa3OMBaET MPOCTPAHCTBO JIt00ast MII0CKOCTh?
Bapuanmul omeemosg:

1. Ha nBa

2. Ha TpHU

3. Ha 4eThIpe

4. He pa3OuBaeT.
Otser: 1.

Onenka: AMXOTOMUYECKasi; MPaBUIbLHOE BHIMIOJIHEHHE 3aJaHus olleHuBaeTcs 1 6amiom, a
HenpasmibHOE — () GassIoB.

3aganue 30

Buvibepume eepnwiii omeem u 066edume Kpysckom e2o Homep (KIUKHUme Kypcopom, nocmagvme
Kpecmuk 8 HeoOX00UuMOU Kiemoukxe).

YrtoObl 3a/1aTh €IMHCTBEHHYIO INIOCKOCTh HEOOX0AMMO
Bapuanmur omeéemos:
1. 1Be TOYKH
2. TpH TOUYKH
3. TpU TOUKH, HE JIeKalllue Ha OJTHON IpsMOn
4. yeTpIpe TOUKH
Ortser: 3.
OreHka: TUXOTOMHYECKas; TPaBUJILHOE BBIMOJIHEHHE 3a/JaHUs OlleHuBaeTcs 1 Gayuiom, a
HenpaBuwibHOE — 0 6aoB.

3aganue 31
Buibepume eeprulii omeem u 066eoume Kpys#cKom e2o Homep (KIuKHume Kypcopom, noCmasbme
Kpecmuk 6 HeobX00uMou Kiemouke).
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Kakue u3 nepeuucieHHbIX (pUryp 3a1at0T eTMHCTBEHHYIO IUIOCKOCTh B IPOCTPAHCTBE?
Bapuanmur omeemos:

1. nBe mapasuienbHbIE MPSIMbIE

2. J1BE CKPEIIMBAIOIIUECS MPSIMbIE

3. TpH TOYKH

4. pomb6
Ortser: 1.
OmneHka: IMXOTOMHYECKast; TPaBUIHLHOE BBHITIOJHEHUE 3a1aHMs OlleHnBaeTcs 1 6amiom, a
HenpaBwibHOE — () GalIoB.

Hue 32
Buvibepume 6epmuwiti omeem u 066edume Kpy#CKom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmuk 8 HeoOX00UMOU Klemouxe).

CKOJIBKO TTIOCKOCTEH 3a1a10T JBE TIEpeceKaronecs npsmoie?
Bapuanmur omeemos:

1. oiHY MIIOCKOCTH

2. IB€ INIOCKOCTH

3. 0ECKOHEYHO MHOI'O IUIOCKOCTEH

4. He 3a1a10T
Otser: 1.

OreHka: IMXOTOMUYECKas; MPAaBUIILHOE BBITIOJNHEHHE 3a/IaHUs OTlcHUBaeTcs 1 Oamwtom, a
HernpaBuwibHOE — () 6aIIoB.

3aganue 33

Buvibepume eepnwiti omeem u 066edume Kpysckom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmux 8 HeoOX00UMOU Kiemouxe).

Uepes kakue U3 MepeurciaeHHbIX (GUTypbl MOKHO TPOBECTH €IUHCTBEHHYIO INIOCKOCTh?
Bapuanmur omeemos:

1. Yepes Tpu TOUKH

2. Yepes npsamyro U HE JISKAIIYIO Ha HeH TOUKY

3. Uepes oTpe3ok

4. Yepes nyu
Ortger: 2.
Onenka: AMXOTOMUYECKasi; MPaBUILHOE BHIMIOJIHEHNUE 3aJaHus olleHuBaeTcs 1 6amiom, a
HenpaBmibHOE — () GasIoB.

3ananue 34

Buibepume epruiii omeem u 066edume Kpys#cKom e2o Homep (KIuKHume Kypcopom, nocmasbme
Kpecmuk 6 HeoOX00uMou Kiemoukxe).

CKOJIBKO TIIOCKOCTEN 3aJa€T npsmas?
Bapuanmur omeemos:
1. oaHy ImIOCKOCTH
2. IBe INIOCKOCTH
3. 0eCKOHEYHO MHOTIO IIOCKOCTEH
4. ge 3amaer
Ortser: 3.
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OreHka: JUXOTOMUYECKAs; PAaBHIILHOE BHITMOJHEHUE 33J[aHus OlleHUBaeTcst 1 6amiom, a
HenpaBwibHOE — O 6aoB.

i32[2!21H1/1§ 35

Buvibepume eepnuwiti omeem u 068edume KpysHckom e2o Homep (KIuKHume Kypcopom, nocmagvme
KpecmuK 6 HeoOX00uMoll Kiemouke).

JIBe mpsimble niepecekaroTcs. Yto 3To 3HAUUT?
Bapuanmur omeemos:
1. Ouu umeroT Be 00IIUE TOYKHU.
2. OHU UMEIOT OJTHY OOIIYIO TOUKY.
3. OHU CKPEIUBAOTCA.
4. OHu UMEIOT OSCKOHEUYHO MHOT'0 OOIIUX TOYEK
OtBerT: 2.
OreHka: TMXOTOMHUYECKAs; TPaBUILHOE BBITIONHEHUE 3aIaHMs OlIeHUBaeTcs 1 Oamiom, a
HenpaBwibHOE — () GaIoB.

3ajanue 36
Bovibepume 6eprblil omeem u 066edume KpysHcKom e2o Homep (KIUKHume Kypcopom, noCmagbme
Kpecmuk 8 HeoOX00UMOU K1emouKe).

JIBe mpsIMbIe HAa3bIBAIOTCS CKPEIIMBAOIIUMUCS, SCITH
Bapuanmuer omeemos:
1. oHUM He UMEIOT OOIINX TOYEK U HE JIE)KAT B OHON INIOCKOCTH.
2. OHU UMEIOT JIBE OOIINE TOYKU.
3. OHU UMEIOT OJHY OOITYI0 TOUKY.
4, oHU UMEIOT OECKOHEYHO MHOTO OOIINX TOYEK.
Ortser: 1.

OreHka: TUXOTOMHYECKAs; PaBUIILHOE BBHITIOTHEHHE 3aaHus olleHuBaeTcs 1 6amtom, a
HernpaBuwibHOE — () OaJIOB.

Buvibepume eepnwviti omeem u 066edume Kpysckom e2o Homep (KIuKHUme Kypcopom, nocmagvme
Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

JIBe mpsiMbIe B MPOCTPAHCTBE HA3BIBAIOTCS MapalIeIbHBIMH, CCIIN
Bapuanmor omeemos:
1. oHU UMEIOT ABE OOLIME TOYKH.
2. OHH HE UMEIOT OOIIMX TOYEK M JIEKAT B OJJHOM IIJIOCKOCTH.
3. OHHU HE UMEIOT OOIIMX TOYEK, U HE CYIIECTBYET MPOXOIAIICH Yepe3 HUX IJI0CKO-
CTH.
4, oM UMEIOT OECKOHEYHO MHOTO OOIINX TOYEK.
OrtBeT: 2.
Onenka: AMXOTOMUYECKas; MPaBUIHLHOE BHITIOJTHEHNE 3aJaHus olleHuBaeTcs 1 6amiom, a
HernpaBmibHOE — () GalioB.

3aganue 38
Buibepume eeprulii omeem u 0066eoume Kpy#CKom e2o Homep (KIuKHume Kypcopom, noCmasbme
Kpecmuk 6 HeoOX00uMou Kiemouyke).

HpSIMaSI 1 IMJIOCKOCTb HC NUMCIOT O6I.I.II/IX TOYCK. DTO 3HA4YUT, 4YTO
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Bapuanmuvr omeemoa:

1. oHu napamuienbHbI.

2. OHU MEPECEKaIOTCs.

3. OHU CKpEIIUBAIOTCS.

4. npsmast J€XKUT B IJIOCKOCTH.
Ortser: 1.

OmneHka: IMXOTOMHYECKast; PaBUIHLHOE BBHITIOJHEHUE 3a1aHMs OlleHHBaeTcs 1 6amiom, a
HenpaswibHOE — () GaIoB.

i}gzggﬂug 39

Buvibepume 6epmuviti omeem u 066edume Kpys#cKom e2o Homep (KIuKHume Kypcopom, Nocmagbme
Kpecmuk 8 HeoOX00UMOU Kiemouxe).

[Ipsimas ¥ MIIOCKOCTh UMEIOT TOJIBKO OJHY OOIIYIO TOUKY. DTO 3HAYUT, YTO
Bapuanmor omeemos:

1. oHu napamienbHbI.

2. OHHM IEPECEKAOTCS.

3. OHM CKPEIIHUBAIOTCS.

4. npsiMast T1€XKUT B IIIOCKOCTH.
Otser: 2.

OreHKka: qUXOTOMHYECKAs; MPABIIILHOE BHITIOJIHEHHUE 33aJaHHs OlIeHUBaeTcs 1 GaymioMm, a
HenpaBwibHOE — () GaIoB.

3aganue 40

Buvibepume eepnwiti omeem u 066edume Kpysckom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmux 8 HeoOX00UMOU Kiemoukxe).

JIBe MIIOCKOCTH MepeceKkaroTcsi. DTO 3HAYUT, YTO
Bapuanmul omeemosg:

1. oHM UMEIOT OJIHY OOIIYIO TOUKY.

2. OHHU UMEIOT OOIIYIO MPSIMYFO.

3. OHU UMEIOT OOIIHIA JTyY.

4. OHM HE UMEIOT HUYETro OOIIETo.
Otser: 2.

Onenka: AMXOTOMUYECKasi; MPaBUIbLHOE BHIMIOJIHEHNE 3aJaHus olleHuBaeTcs 1 6amiom, a
HenpaBmibHOE — () GasIoB.

3aganme 41

Buvibepume eepnwiii omeem u 066edume Kpysckom e2o Homep (KIUKHUme Kypcopom, nocmagvme
Kpecmuk 8 HeoOX00uMOoU Kiemoukxe).

Ecnu ogna 3 ByX mapanienbHbIX MPSMbIX TEPIEHANKYIIPHA K TPEThe MPsAMOii, TO
KaK pacroJio>keHa BTOpas MpsiMasi 0 OTHOIIEHUIO K TPEThe ?
Bapuanmuvl omeemos:
1. mapamienbHa
2. IepIeHIUKYIsIpHA
3. CKpemuBaeTcs
4. coBmagaroT
OrtBer: 2.

OneHka: IMXOTOMHYECKast; IPaBUIBHOE BBHITIOJIHEHUE 3a/1aHus OlleHnBaeTcs 1 6amiom, a
HenpaBuwibHOE — O 6aoB.
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3aganue 42

Buvibepume eepmuviti omeem u 066edume KpyICKom e2o Homep (KIuKHume Kypcopom, nocmasbme
Kpecmuk 68 HeoOX00uMoll Kiemouke).

Ecnu 1Be npsiMble ieprieHANKYIISPHBI K TNIOCKOCTH, TO KaK OHH PACIIOJIOKEHBI 110 OTHO-
LIEHUIO APYT K Apyry?
Bapuanmur omeemos:
1. nmapannenbHb
2. IepIeHIUKYISIPHBI
3. CKpeIIMBarOTCs
4. nepecekaroTcs
Ortser: 1.

OmneHka: IMXOTOMHYECKast; TPaBUIHLHOE BBHITIOJHEHUE 3a1aHMs OTIeHHBaeTcs 1 6amiom, a
HenpaswibHOE — () GaIoB.

3aganue 43

Bovibepume 6eprbiil omeem u 066edume KpysHcKoMm e2o Homep (KIUKHume Kypcopom, NOCmagbme
Kpecmuk 8 HeoOX00UMOU KiemouKe).

Ecnun npsamas nepnesauKyaspHa K JBYM IEPECEKAIOIUMCS IPSIMBIM, JIEKAIIUM B TUIOC-
KOCTH, TO KaK pacIiojioeHa 3Ta IpsiMast 0 OTHOIICHHIO K TUIOCKOCTH?
Bapuanmul omeemos:

1. mapannenpHa TUIOCKOCTH

2. IepIeHIUKYISIPHA K TUTIOCKOCTH

3. IEKUT B TUIOCKOCTH

4. mepecekaeT MmIOCKOCTh
Otser: 2.
OreHka: IMXOTOMHYECKAst, TPaBUIHLHOE BBHITIOJHEHUE 3a/IaHMs OTIeHUBaeTcs 1 6amiom, a
HenpaBuwibHOE — () OaIoB.

3ananue 44

Buvibepume eepnwiii omeem u 066edume Kpysckom e2o Homep (KIuUKHUme Kypcopom, nocmagvme
Kpecmux 8 HeoOX00uUMOU Kiemoukxe).

[TnaHuMeTpus - 3TO U3MEPEHUS . . .
Bapuanmor omeemos:
1. yrnos;
2. OTPE3KOB;
3. Ha MJIOCKOCTH;
4. B IpOCTpPaHCTBE.
OtBert: 3.
Onenka: AMXOTOMUYECKas; MPaBUIHLHOE BHITIOJIHEHNE 3aJaHus olleHuBaeTcs 1 6amiom, a
HernpaBmibHOE — () GaioB.

3aganue 45

Boibepume eéepnulit omeem u 066edume Kpy#HCKom €20 Homep (KIUKHUme Kypcopom, noCmasbme
Kpecmuk 6 HeoOX00uMou Kiemouyke).

CKOJIBKO NPSAMBIX, NEPIEHANKYISAPHBIX K JAHHON TUIOCKOCTH ITPOXOIUT YEPE3 TaHHYIO
TOYKY IIPOCTPaHCTBa?
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Bapuanmur omeemos:
1. onna
2. IBe
3. HU OTHOM
4. 0ECKOHEYHOE MHOKECTBO
Otser: 1.
OrneHka: TMXOTOMUYECKas; MPaBUIILHOE BHITIOJTHCHHE 33JaHus OlleHuBaeTcs 1 6amiom, a
HenpaswibHOE — () GaIoB.

3aganue 46
Buvibepume 6epnuwiti omeem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmuk 8 HeoOX00UMOU Kiemouxe).

Ecmu oHa M3 IBYX TIOCKOCTEH MPOXOAUT Yepe3 MpIMYI0, EPIIEHANKYISPHYIO K IPYTroi
TUTOCKOCTH, TO KaK PacIioJI0KEHBI TAKHE MII0CKOCTH?
Bapuanmur omeemos:

1. mapannenbHb

2. IepICH UK Y ISIPHBI

3. CKpeIMBaroTCs

4., coBITAQAOT
Otser: 2.
OreHKa: qUXOTOMHYECKas; MPABIIILHOE BHITIOJIHEHHE 33aJaHHs OlIeHUBaeTcs 1 Ganmom, a
HenpaBmibHOE — () GaIoB.

Buvibepume eepnwiti omeem u 066edume Kpysckom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmuk 8 HeoOX00UMOU KiemoukKe).

UYepes ... MPOXOIUT €AUHCTBEHHAS TUIOCKOCTb,
Bapuanmor omeemos:
1. nBe TOYKH;
2. TpH NapauIeIbHbIC IPSIMbBIC;
3. TpH MOTMApHO MEePECEKAIOIIHNECS PSIMbIE;
4. 9eThIpe TOUKH.
Ortser: 3.

Onenka: AMXOTOMUYECKasi; MPaBUILHOE BHIMIOJIHEHNE 3aJaHus olleHuBaeTcs 1 6amiom, a
HenpaBmibHOE — () GaIoB.

Buvibepume eepnviti omeem u 066edume KpyiICckom e2o Homep (KIuKHume Kypcopom, NoCmagbme
Kpecmuk 8 HeobX00uMOoUl Kiemoukxe).

[Ipsimas mepecekaeT MIOCKOCTb, €CIH MpsAMasi U MIOCKOCTb . . .
Bapuanmuvl omeemos:
1. He UMEIOT HU OJHOM OOIIEH TOUKH;
2. UMEIOT AB€ O0IIHE TOUYKH;
3. UIMEIOT TOJIBKO OJIHY OOIIYIO TOUKY;
4. uMeroT TpH OOIIMX TOUKH.
OtBert: 3.
Ornenka: AMXOTOMUYECKasi; MPaBUIHLHOE BHITIOJTHEHNE 3aJaHus olleHuBaeTcs 1 6amiom, a
HenpaBwibHOE — () GalIoB.
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3aganue 49

Buvibepume eepnuwiti omeem u 068edume KpysHckom e2o Homep (KIuKHume Kypcopom, nocmagvme
KpecmuK 68 HeoOX00uMoll Kiemouke).

Haiinute koopaunate! Bektopa BA, eciu A (X, y, z), a B (x4, y1, 21)
Bapuanmul omeemos:

5. V(x—x1)2 + (y — y»)2 + (z — z1y?

6. (ox; ay; az)

7. (X-X1; y-y1; Z-23)

8. xx1tyy1tzzy
Ortser: 3.
OreHka: TUXOTOMHYECKAs; MPABIIILHOE BHITIOTHEHHE 3a/IaHHs OTICHUBaeTcs 1 Gayiom, a
HenpaswibHOE — () GasIoB.

i}a“aﬂl/lﬁ 5Q

Bovibepume 6eprblil omeem u 066edume KpysHcKom e2o Homep (KIUKHume Kypcopom, NoOCmagbme
Kpecmuk 8 HeoOX00UMOU Kiemouxe).

Haiinure ymMmHOKEHHE BeKTOpa A Ha uncio, eciau A (X, Y, Z).
Bapuanmur omeemog:

1 Vx—xp?+ (y—yn? + (z — z1y?

2. (ox; ay; oz)

3. (X-X1; y-Vy1; Z-23)

4. xx1tyy1+zz1
Ortger: 2.
OneHka: IMXOTOMHYECKAsT, TPaBUIHHOE BBHITIOJHEHUE 3a/1aHMs OlIcHUBaeTcs 1 6amiom, a
HenpaBwibHOE — () OaIoB.

Kputepuu oniennBanusi:

Onenka «Heym» | «¥YaoB» | «Xopomo» | «OTIu4HO»
B npornenTax 0-59% 60-75% 76-90% 91-100%
Komnnuecrso 0amios 0-29 30-35 36-45 46-50
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