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1. llean ocBOEHUS1 AUCHUILIHHBI

[Tporpamma yue6noit auctuminabl [IOY [.03«MaTteMaTrka SBISIETCS 9acThIO TPOTPaAMMBI
NOJArOTOBKH CIIEUAIINCTOB CPEAHETO 3BeHa B cooTBeTcTBUM ¢ PI'OC.

Coneprkanue paboueit mporpaMmmMbl OPUEHTUPOBAHO HA JOCTHUXKEHHUE CIIEIYIOIIUX 1eJeH:
- obecrieueHre c(hOPMUPOBAHHOCTH TIPE/ICTARIICHUI O COLMATTEHBIX, KYJIBTYPHBIX M HICTOPUUECKHX (PAKTOpaX CTAHORJICHHS
MaTeMAaTHKH;
- obecriedeHre chOpMUPOBAHHOCTH JIOTHYECKOTO, ITTOPUTMUYECKOTO M MATEMATHYECKOTO MBIIUICHHS,
- obecriedeHre C(hOPMUPOBAHHOCTY YMEHHI IPHMEHSITH IOy YeHHbIC 3HAHUS TIPH PELLICHHH PazTIHbIX 33714,
- obecrieuenrie ChOPMUPOBAHHOCTY TIPEICTARICHHI O MATEMATHKE KaK YacTH OOITICUENIOBEUCCKOM KYJIBTYPbI, YHUBEPCATh-
HOM SI3bIKEHAYKH, [T03BOJISIFOIIIEM OMTMCHIBATH U M3yYaTh pEalIbHBICTIPOLIEC bl U SIBIICHUS.

2. Mecto aucuumiuabl B cTpykrype IIICC3

VYyebnas quciumimaa [TIOY J1.03«Matematukay sBiseTcss yueOHbIM MIPeIMETOM 00s13aTenbHON
npeaMeTHo obmactu «Martematuka u uHpopmarukay DPI'OC cpemgHero olmiero o0Opa3oBaHUS;
u3ydaercs B o0meoopazoBarenbHoM nukiie yaeoHoro miana OITOIT CITO Ha 6a3e 0CHOBHOTO 0011ero
o0pa3oBaHus C Moy4eHueM cpennero odmiero oopazosanus (IITIICC3).

B yuebnom mnane IIIICC3 yueOnas mucrumuivaa [IOY/[.03«MaremaTika» BXOIUT B COCTaB
o0mmx 00meo0pa3oBaTeIbHBIX YUEOHBIX AUCIUILINH, (OPMUPYEMBIX U3 005S3aTEIBHBIX MPEIMETHBIX
obnacreit ®I'OC cpennero obmero odpazoBanus, s crnenuanbHocTer CIIO cooTBeTcTBYIOMIETO
npod st mpodeCCHOHATBHOTO 00pa30BaHUS.

VYueonas quciuminaa [I0Y .03 «MatemaTrka» ocBarBaeTcs Ha epBoM Kypee (1, 2 cemectpsr).

3. Ilepevyenn pe3yJbTaTOB 00y4eHHS MO TUCUMUILINHE

OcBoenune y‘-Ie6HOI>i JAUCHUITIINHBI «Matematnka» o00ecIeqYnBaeT AOCTMIKCHUE CTyACHTaAMU
CIIEIYIOINX Pe3yJbTaToOB!

JIMYHOCTHBIX:
- ¢(hOpMUPOBAHHOCTb MPE/ICTABICHUI O MaTeMAaTUKE KaK YHHUBEPCAJIbHOM S3bIKE HAyKH, CPEJCTBE MO-
JEIUPOBaHMS SIBJICHUN U MPOIIECCOB, UIEIX U METOAAaX MaTeMaTHUKH;

- MOHMMaHUE 3HAYMMOCTH MaTEeMaTHKH JJIs Hay4YHO-TEXHHYECKOro mporpecca, cpopMHUpPOBaHHOCTh
OTHONICHMS K MaTeMaTUKe KaK K 4acTU OO0IIeYesIoBeYeCKON KYJIbTYphl Yepe3 3HaKOMCTBO € HUCTOpUEH
pa3BUTHSI MAaTEMaTHKH, 3BOJIIOLIMEH MaTeMaTUIECKUX HJIEH;

- pa3BUTHE JIOTMYECKOTO MBIIUIEHUS, MPOCTPAHCTBEHHOTO BOOOPAXXEHUS, AITOPUTMUUYECKOU
KYJIbTYpPbl, KpUTUYHOCTH MBIIUIEHUS Ha YPOBHE, HEOOXOoAWMOM i Oyayuied mnpodeccruoHanbHON
NeSITeIbHOCTH, JJIS IPOJOKEHUS] 00pa30oBaHUs M caMO0Opa30BaHus;

- OBJIaJIeHUE MaTeMaTUYECKUMHU 3HAHUSIMH U YMEHHUSIMU, HEOOXOIMMBIMH B IIOBCETHEBHOM YKU3HU, AJIS
OCBOCHMS CMEXHBIX €CTECTBEHHOHAYUYHBIX JAUCHUIUTUH U JUCIMILINH NPO(HECCHOHAIBHOTO UKJIIA, IS
noJryuyeHust o0pa3oBaHMsl B 00JaCTsIX, HE TPEOYIOUINX Yri1yOJIeHHON MaTeMaTH4eCKOi MOATOTOBKH;

- TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIe caMOOOpa30BaHUIO, HA MPOTSHKEHUHU BCei
’KM3HM; CO3HATEJILHOE OTHOILEHHE K HENPEPhIBHOMY 00pa30BaHMIO KAK YCIOBHIO YCIEIIHOW mpodec-
CHOHAJILHOM M OOIIECTBEHHOM ACATEeILHOCTH;

- TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITEIIbHOM TBOPUECKOW U OTBETCTBEHHOMU JI€ATEIILHOCTH;

- TOTOBHOCTH K KOJIJISKTHBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMHU B 00pa30BaTeNIbHOM, 0011e-
CTBEHHO I10JIE3HOM, y4eOHO-NCCIIeA0BATENBCKOM, IPOEKTHOM U APYIUX BUAAX IESATEIbHOCTH;



- OTHOLIICHHEC K HpO(i)GCCPIOH&JIBHOI’I ACATCIIbBHOCTU KaK BO3MOXHOCTH YYAaCTUA B PCIICHUU JIMYHBIX,
O6H.I€CTB€HHBIX, rocyaapCTBCHHbIX, O6H.[€HaI_II/IOHaJ'IBHBIX HpO6J'IeM;

MeTanpeIMeTHbIX:
- YMEHHUE CaMOCTOATENIBHO ONPEIEIATh LENHU ACSITEIbHOCTA U COCTABIIATh IJIAHBI ACATEIbHOCTH; Ca-
MOCTOSITEJIBHO OCYIIECTBISATh, KOHTPOJIIUPOBATh U KOPPEKTUPOBATh JAEATEIBHOCTD; HUCIOJIb30BATh BCE
BO3MOXHBIE PECYPCHI I JOCTUKEHHS MOCTABJIEHHBIX LIEJIEH U peanu3aluy IUIAHOB JIEATEIbHOCTH;
BBIOUpATh YCIEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYAIUsX;

- YMEHUE IPOAYKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATH B MIPOIIECCE COBMECTHOM EATEIHHOCTH, YU -
THIBaTh MMO3ULIUU APYTUX YUACTHUKOB AESITENbHOCTH, 3PHEKTUBHO pa3peniaTb KOHMINKTHL,

- BIIQJICHHE HaBBIKAMH I103HABATEIHHOW, y4eOHO-MCCIEAOBATEIHCKOM U TPOEKTHOHN NEATEIHHOCTH,
HABbIKAMU pa3pellieHus NpodiieM; clocOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY TMOUCKY METO/IOB
pELICHHS TPAKTUYECKHUX 3a7a4, IPUMEHECHHIO PA3JIMYHBIX METOJI0B IMO3HAHUS;

- TOTOBHOCTh M CIHOCOOHOCTH K CaMOCTOSITENIbHON HH(OPMAIIMOHHO-TTO3HABATEIBHON NIEATEIBHOCTH,
BKJIIOYasi yMCHUE OPUCHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX WH()OPMALIUU, KPUTUICCKU OICHUBATH
U MHTEPIPETUPOBATH HH(POPMAIIUIO, TOTYYAEMYIO U3 PA3IMYHBIX HCTOYHUKOB;

- BJIQJICHUE SI3BIKOBBIMU CPEACTBAMH: YMEHHUE SICHO, JIOTUYHO, TOYHO M3JIaraTh CBOK TOYKY 3PEHUS,
UCII0JIb30BaTh aJICKBAaTHBIE S3bIKOBBIE CPEICTBA;

- BJIAJICHUC HABBIKAMH ITO3HABATEIHHOU PEQIICKCHH KaK OCO3HAHUS COBEPINACMBIX JCUCTBHUA U MBIC-
JUTENbHBIX MPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMI, TPAHULl CBOETO 3HAHMS U HE3HAHUs, HOBBIX IO-
3HABaTEJbHBIX 33J1a4 U CPEACTB JJISl UX JOCTUKEHUS;

- LENeYCTPEeMJIEHHOCTh B MOUCKAX M MPHHITHMU PEIIEHUM, COOOPa3UTENbHOCTh U MHTYUIUS, Pa3BH-
TOCTb IIPOCTPAHCTBEHHBIX MPEACTaBICHUH; CIOCOOHOCTh BOCIIPUHUMATH KPACOTY U TAPMOHHUIO MUPA;

NnpeMeTHBbIX:
- c¢OPMHUPOBAHHOCTH MPEJICTABICHUI 0 MaTeMAaTUKE KaK YaCTH MHUPOBOH KyJIbTYpbl U MECTE€ MaTeMa-
TUKU B COBPEMEHHON HUBUIM3ALUH, CIOCO0AX ONMUCAHMS SIBJICHUN pealbHOr0 MUpa Ha MaTeMaThye-
CKOM SI3BIKE;

- chOpMHPOBAHHOCTh TPEJICTABICHUA O MAaTEMAaTHMUYECKUX TMOHATHUAX KaK BOKHEUIIUX MaTeMaThye-
CKHMX MOJEJISIX, MO3BOJISIONIMX ONMKUCHIBATh U U3y4aTh Pa3HbIE MPOLIECCHI U SIBJICHUS; TIOHUMaHUE BO3-
MO>KHOCTH aKCHOMAaTH4€CKOI'0 TOCTPOECHUSI MAaTEMaTHUYECKUX TEOPUI;

- BJIQJICHUE METOJIaMH J0Ka3aTeJIbCTB U AITOPUTMOB PEIICHHS; YMEHUE UX MPUMEHSTh, POBOAUTH
JI0Ka3aTeNbHbIE PACCYXACHUS B X0/1€ PELICHUS 3a/1a4;

- BJIaJICHUE CTaHJApPTHBIMU IIPHEMaMU PELICHUS] pallMOHAIBHBIX U UPPALUOHAIBHBIX, TOKA3aTEIbHBIX,
CTETMEHHBIX, TPUTOHOMETPUUYECKUX YPaBHEHUN W HEPABEHCTB, UX CHUCTEM; MCIIOJIH30BAHHE TOTOBBIX
KOMITBIOTEPHBIX MPOrPaMM, B TOM YHCIIE ISl TOMCKA MYTH PEIIEHUS U WUTFOCTPALMU PEILICHUs ypaB-
HEHU 1 HEPaBEHCTB;

- chOPMHUPOBAHHOCTH MPEJICTABICHUI 00 OCHOBHBIX MOHSITUSIX MaTEMaTHYECKOTO aHallu3a M UX CBOM-
CTBaX, BJaJIcHUE YMEHUEM XapaKTepu30BaTh MoBeAeHUE (PYHKUIUN, UCTIONb30BAHUE TIOTYYEHHBIX 3HA-
HUU ISl OTIMCAaHUSI U aHAJIM3a pPeajbHbIX 3aBUCUMOCTEN;

- BJIQJICHHE OCHOBHBIMH TMOHSATHUSMH O TUIOCKUX W MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUrypax, ux
OCHOBHBIX CBOWCTBax; C(hOPMHUPOBAHHOCTh YMEHHS PacllO3HAaBaTh TeOMeTpudeckue (UTrypsl Ha dep-
TEXaxX, MOJEISIX U B PEATbHOM MHpE; MPUMEHEHHUE W3YYCHHBIX CBONCTB T€OMETPUUYECKUX (PUTYD H
dbopMyI TS pelIeHUs TeOMETPUUIECKUX 3a/1a4 U 33]1a4 ¢ IPAKTHUECKUM COACPKAHUEM;

- c(popMHUPOBAHHOCTH MPEACTABICHUI O Mpolieccax U SIBICHUSX, HUMEIOIINX BEPOATHOCTHBIN XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEaJbHOM MHPE, OCHOBHBIX MOHSATHUSIX 3JEMEHTApHOU Teopuu
BEPOSTHOCTEH; YMEHUN HAXOAWTh W OLICHUBATh BEPOSTHOCTH HACTYIUICHUSI COOBITUH B MPOCTEUIINX
MPaKTUYECKUX CUTYAIUSX U OCHOBHBIE XapAKTEPUCTUKH CIIYyHalHBIX BETUUHH;

- BJIa/ICHHE HaBbIKAMU MCIOJIb30BAaHUS TOTOBBIX KOMITBIOTEPHBIX IPOrPAMM IIPU PELICHHUH 3a/1a4.



Tabnuua pacrnpeaeacHus TPyI0eMKOCTH JUCIUILTHHBI (B yacax) 10 BHaM HAarpy3Kd 00y4aroIerocs u

4. CTpyKTYypa M cofAepKaHue M CUUILINHBI

4.1. O6mast TpyA10eMKOCTH AMCHUILIMHEI B Yacax
OO01mast TpyA0eMKOCTh JUCIUILTHHBI cocTaBisieT 304 gaca.
dopma MPOMEKYTOUHOM aTTECTALUH 110 AUCLUTUTIHE:
3auer B 1 cemecTpe 1 3K3aMeH BO 2 CEMECTE.

110 pasaciiaM JUCHUILIINHBI

Bunwl u yacer
ayJu-TOPHOHN

Ne Ce- paboThl, UX Camocto Texymue
Paspenst u Tembl MECT | TPYIOEMKOCTb - dbopmbI
AUCLATIIMHDI P (Byacax) TenbHas KOHTPOJIS

Ipaktud|  pa6ora
Jlexum | €
CKHE
u 3aHs-
THUS
Beenenne. 1 2 0
Pa3zpean 1.
PasBurTHe NOHATHA O 1 2 10 2
'll/lC.JIel.
T ;

1 ﬂee:%gTBHTeJIBHHe 1 2 10 2 Konrporbras

THCaa. pabota Ne 1
KoHntponbHas
pabota Ne 2

Pazpnen 2.

KopHnu, 1 6 12

CTeNeHH U

Jorapu@pmsl.

2 | Tema 2. Crenennas 1 2 4 KonTponbHas
GbyHKIHS. pabota Ne 3

3 | Tema 3. [okasarenbHas 1 2 4 KonTtponpHas
GyHKIMS. pabota Ne 4

4 | Tema 4. Jlorapupmuueckas | 1 2 4 KonTponbnas
GbyHKIMS. pabota Ne 5
Pa3nea 3.

IIpsimbie n 1 6 12
MJIOCKOCTH B
MPOCTPAHCTBeE.

5 | Tema 5. AkcroMsI 1 2 4 KoHTponbHast
CTEPEOMETPHH H 1X pabora Ne 6
MPOCTEHIIINE CIIEACTBUSI.

6 | Temao. 1 2 4 KonTtposnbHast
[TapannensHOCTB } paGora Ne 7
IPSIMBIX U INIOCKOCTEH.

7 | Tema’. 1 2 4 KonTposbHast
HepHeH;[HKyJI;IpHOCTI: paGora Ne 8
HPSIMBIX M TUIOCKOCTEH.

Pazgea 4.
KoopanHatsl 4 BEKTOPDI. 1 2 2
g | Tema 8. JlekapToBel 1 2 ) KoHTposbHAs




KOOPAMHATBI ¥ BEKTOPbI
B IIPOCTPAHCTBE.

pabota Ne 9

Pa3znea 5.

OCHOBBI TPUTOHOMETPHH. 6

9 | Tema9. 2 KontponbHas
Tpuronomerpuueckue pabota NelO
(hopMy-JIBL.

10 | Tema 10. 2 KonTponbHas
Tpuronomerpuyeckue pabora Nell
ypaB- HCHUSI.

11 | Temall. 2 KonrtponbHas
Tpuronomerpuueckue paGotaNel2
(dyHK- I,

Pa3pgea 6.
MHOrorpaHHUKHY U 16
KpyIJbleTesa
12 | Tema 12. MuOrorpanauku. 4 Konrpobhas
pabora Nel3
KonTponbhas
pabota Nel4

13 | Tema 13. Tena BpaIeHUs. 4 KontponbHas

pabora Nel5

14 | Tema 14. O6BEMEBI 4 KourposnsHas
MHOT'OTPaHHUKOB. pabota Nel6

15 | Tema 15. O6BéMmbI 1 4 KoHTposbHas
MIOBEPXHOCTHU TEJ pabora Nel7
BpAICHHSL.

Paszpen 7.

Hauyaga 4
MaTeMATH4YeCKOro

a”Haauza

16 | Tema 16. IIponsBonnas n 2 KonTponbHas
€€ reOMeTpUYECKUi pabota Nel8
CMBICIL.

17 | Tema 17. IlpumeHenue 2 KoHTposHas
MPOU3BOJHOM K pa6ora Nel9
HCCIEA0BAaHUIO (DYHKITHH.

Paznen 8. 2
HHurerpai u ero
NpUMeHeHHe
18 | Tema 18. MnTerpan. 2 KonrponsHas
pabota Ne20
Paznen 9. 4
Kom0Ounaropuka
19 | Tema 19. KomGunaropuka. 4 KourposbHast
paborta Ne2 1
Pa3nea 10. DemeHTbI
TEOPUHBEPOSITHOCTENH U 4
MaTeMaTuye-
CKOM CTATHCTHKH
20 | Tema 20. DnemeHTbI 2 KoHTporbHas

TEOPUH BEPOSITHO- CTEN.




pabota Ne22

21 | Tema 21. Cratucruxa. 3 2 KonrpomnbHas
pabota Ne23
76 152 70
Bcero no nucuuniuze
Hroro 302
Bcero

304




4.2. Copep:xanne IMCIHILIHHDBI

HaunmenoBanue pas-
NIEJI0B U TEM

CopepxaHre yueOHOTo MaTepraa, IpakKTHIECKUE 3aHATHSI, CAMOCTOsTEIbHAs paboTa
00yJaronmxcs

0O0beEM
4acoB

'YpOBEHb OCBOCHUS

1

2

Beenenue

Matemartuka B HayKe, TEXHUKE, IKOHOMHUKE, HHPOPMAIIMOHHBIX TEXHOJIOTUAX U MIPAKTHYECKON
mesitenbHOCTH. Le-

T ¥ 3a]1a49K M3YYCHHsI MATEMaTHKH MPU OCBOCHUH crierinanbHocTh 38.02.04 «Kommepuust (B
chepe oOcmyKUBa-HUS)».

Pa3znea 1.
Pa3BUTHENOHATHSA
0 Jucje

Copepxanue yueOHOro MaTepuaia

14
(8/17/2)

Tewma 1.
JleicTBUTEIbHBIC
gHUCIIa.

[lenble U paroHalIbHbIE Yncia. JlefcTBUTeNbHbIE Yicha. [Ipubnusicennvle blyUCIeHUSL.
Komnnexcuvle uucna. ApupmMeTnueckuii KopeHb HaTypanbHOU cTeneHu. Kopenb crenenu n>1 u
ero cBoiicrea. KopHM HaTypalbHOM CTe-IIEHU U3 YUCIIa U UX CBOMCTBA. CTENEHb C pallMOHAIBLHBIM
rokasaresneM U e€ cBoiCTBa. [lonsamue o cmenenu ¢ oeli-

cmeumenvrvim noxazamenem. Ceoucmea cmeneHu ¢ 0elucmsumenbHulM NOKA3ameneM.

2

[ IpakTHUYECKUE 3aHATHUSA:

10

1. KoutponbHas pabota Nel (BxoaHo# cpe3) (45 MuHyT).

Pemenue 3amau o teme: «Apudmernueckue AeCTBUs HaJ yrciaMu. CpaBHEHUE YHCITIOBBIX
BenuunH. Haxosxe- Hue npuOImKEHHBIX 3HAYCHUH BEJIMYMH U TOTPELIHOCTENH BBIYMCICHHS
(aOcomroTHO M OTHOCUTENBHON). [1pnOu-KEHHBIC BEIYUCICHHs». Pellienre mpuKkIIa HbIX 3a1a4.

2. Pemienue 3aJa4 110 TCMC: ((HeJ'ILIe U pallMOHAJIbHBIC YUCIIa».

3. Pemmenue 3ama4 no teme: «JlefCTBUTEIbHBIC YHCTIAY.

4. Perienne 3a1a4 Ha BeIYMCIIEHHE OECKOHEYHO YOBIBAIOIICH T€OMETPUUYECKOM MPOTPECCHUH.

5. Pemienue 3a7a4u Ha BeIYKCIEHHE apU(METHUECKOT0 KOPHSI HAaTypaJIbHOM CTENEHHU.

6. PenreHne 3a1a9 Ha BRIYHMCIICHUE M CPAaBHEHHME KOpHEH. BhITIoTHEHNE pacuéToB ¢ paIiKalaMHu.

7. Pemienue 3aa4 Ha BBIYHUCJICHUC CTCIICHU C palMOHAJIbHBIM U JIECTBUTEIbHBIM IIOKA3aTEIeM.

8. Pemenne 3a1a4 Ha mpeoOpazoBaHMsI BEIpAXKEHUH, coslepKamux cTerneHd. CpaBHEHNE CTENICHEH.
Pewenue npu-
KiaaaHbIX 3a1a4. KontponbHas padota Ne2 o teme: «JlelicTBUTEIbHBIE YUCTay (45 MUHYT).

CamocrosiTenpHas pabora

Pa3nen 2. Kopun,
CTereHHu U JIora-
H(PMBIL.

Copepxanre yueOHOTo MaTepuana

18
(6/12)




Tema 2. Crenennas (CreneHHas ¢pyHKuus, e€ cBoricTBa u rpaduk. Bzanmuo obpaTtubie GpyHkimuu. PaBHOCHIIBHBIE

(byHK- 1M YPaBHEHUS U HEPaBECH-

ctBa. [IpeoOpa3oBanue panoOHAIBHBIX, HPPALMOHAIBHBIX, CTETICHHBIX BhIpaKeHUH. Perenue
AIMOHATBHBIX HUPPALMOHAIBHBIX YPAaBHEHHUH U HEPABEHCTB.




Tema 3. [ToxazaTenpHas GyHKIUA, €€ CBOMCTBA U rpaduK. Penenre moka3zareabHbIX YPaBHCHUH U 2
IToxazarenbHas HepaBeHCTB. CrucTeMsl
(b yHKIHS. MOKa3aTeIbHBIX YpaBHEHUN 1 HepaBeHCTB. [IpeoOpa3oBaHne MOKa3aTENbHbBIX BHIPAKCHHI.
Jlorapudm. Jlorapudm uncna. OcHOBHOE JiorapupMudeckoe ToxkaecTBo. Jlorapupm 2
MPOU3BEICHUS, YACTHOTO, CTE-
Tema 4. MCHH; IEPEeX0] K HOBOMY OCHOBaHHIO. [leCATUYHBIN U HATYpAJIbHBIN JOTapr(MBbl, YUCIIO €.
Jlorapudmuaeckas Jlorapubmuueckas pyHKus, e€ cBoricTBa u rpaduk. [IpeodbpazoBanus IPOCTEHIITNX BBIPAKEHUH,
(byHKISA. BKITIOYAOIIMX OTepanuio jorapud- muposanus. [IpeobpazoBanue sorapuMuIecKix
BbIpaxeHH. Pemenne norapuMuueckux ypaBHEHUM 1 Hepa- BeHCTB. HaxoxaeHre 3HaueHuit
iorapugma o nponu3BOJILHOMY OCHOBaHHUIO. JlorapudMupoBaHue 1 MOTEHIIUPOBA-
HUE BBIPAYKCHUIA.
[IpakTuueckue 3aHsITUSL: 12

9. Pemenne 3amau no teme: «CrenenHas GyHKuus, € CBOHCTBA U rpaduky.

10. Pemmienne 3a1au o teme: «B3anMHO oOpaTHBIC PYHKITUN.

11. Pemienne 3aau no teme: «PaBHOCHIIbHBIC YpaBHEHUSI 1 HEPABCHCTBAY.

12. Pemenne 3aJa4 110 TCMC: ((I/IppaL[I/IOHaJIBHBIC YPaBHCHUSA U HCPABCHCTBA».

13. Pemenre mpUKIaIHBIX 3a71a4.
KonTtposbHas padota Ne3 o teme: «Crenennast GyHkius» (45 MUHYT).

14. Pemienne 3amau o teme: «llokazarenpHast GyHKIHS, €€ CBOWCTBAY.

15. Peenue 3anau no teme: «Iloka3arenpHas GQyHKIMS U rpaduK».

16. Pemienne nokasarenbHbIX YpaBHEHUH

17. PemieHue nmokaszaTesIbHBIX HEPABEHCTB.

18. Pemenne 3aaa4 110 TCMC: «CHcTeMbl MOKa3aTeIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTBY.

19. Pemmenre MpUKIaIHBIX 3a7a4.
KontponbHast padota Ne4 no Teme: «IlokazatenpHas QyHKims» (45 MunyT).

20. Pemmenue 3amau o teme: «Jlorapudmel. HaxoxneHre 3Ha4eHni Torapudma mo
MPOU3BOJILHOMY OCHOBAHHUIO.
[lepexoJ1 OT OJJHOTO OCHOBaHHMS K Jpyromy. Beraucnenue sorapudmos. CpaBHeHHE JIOrapr(pMOB.»

21. Pemenue 3anay mo teme: «llepexo1 oT 0THOTO OCHOBaHMS K pyromy. BrruucrneHnue
imorapuhMoB.»

22. Pemienne 3aga4 o teme: «CpaBHEHHE J0TraprudMOB.»

23. Pemenue 3agau no reme: «CBoicTBa JorapugmoB. JlecsTHUHbIE U HATYPAJIbHbIC JOTapUPMBD».

24. Pemenne 3aga4 o teme: «Jlorapudmudeckas GyHKIMs, €€ CBOWCTBA U TpaduKy.

25. Pemenue norapudmudecknx ypasueHuil. JlorapudmupoBanue u noTeHIMpOBaHNUE




BBIPAKECHUI.
Penienue npocTedmx orapuMUIECKUX HEPABEHCTB.

OIIeparuIo JI0-
rapudmupoBanus. Pemenne npukiaaHbx 3a1a4.
KontposbHast padota NeS5 no Teme: «Jlorapudmuueckas GpyHkuus». (45 MunyT)

26. [IpeoOpa3oBaHust MPOCTEHIINX BbIPAXKEHH, BKIIFOUAIOLIUX OMEpPaIUI0 BO3BECHUS B CTEIICHb U

Pazjnen 3. [Ipamble (Conepkanne yaeOHOTo MaTepraia 18
1] (6/12)
MJIOCKOCTH B IIPO-
CTPAHCTBE.
OCHOBHBIE IOHATHUS CTEPEOMETPHUH (TOUKA, IPSIMast, INIOCKOCTb, IPOCTPaHCTBO). CyliecTBOBAHUE 2
Tema 5. AKCMOMBI  |[[NIOCKOCTH, MPO-
CTEPEO-METPUU U [XOJALIEH Yepe3 JaHHYIO NPSIMYIO U JaHHYIO TOUKy. [lepecedenue npsiMoi ¢ II0CKOCTBIO.
MX NPOCTEUIINE Cy1ecTBoBaHUE NMPSIMOM, TPOXOASIIEH uepe3 Tpu 3aaHHble TOUKU. Paz0ueHne npoctpaHcTBa Ha
CJICJICTBHS. N1Ba MTOJIYIIPOCTPAHCTBA. B3anMHOE pacmo- J0KeHHE IBYX NPSAMBIX B IIPOCTPAHCTBE.
Ilepecekaromuecs, mapaiesIbHbIe U CKPELUBAIOIIKUECS IPAMBIE. YTOI
MEX1y IPSIMBIMU B IPOCTPAHCTBE.
[TapamuienpHble MpsiMble B IpocTpaHcTBe. [Ipu3Hak napannensHocT npsambIx. [Ipu3zHak 2
MapaJuIeIbHOCTH NPSIMOU U
Tema 6. riockocTH. [Ipu3Hak napamienbHOCTH Mm1ockocTeil. CyliecTBOBaHHUE MIIOCKOCTH, apaljIeIbHOM
[TapamiensHOCTh  [HAHHOM IJTOCKO- cTH. CBOMCTBA MapalyIeIbHBIX TUIOCKOCTEN. ['eomeTprieckoe npeodpa3oBaHme
MPSIMBIX U [IPOCTPAHCTBA: apaJuICIbHBIN Te-
[JIOCKOCTEM. [PEHOC, CHMMETPHsI OTHOCUTENBHO IIIOCKOCTH. [lapamiensHoe npoektupoBanue. [limomans
OPTOTOHAJIBHOW MPOEK-IIUM MHOTOYTOJIbHUKA. M300pakeHue MpOCTPaHCTBEHHBIX QUTYp Ha
MJIOCKOCTH.
[lepnieHIMKYISIPHOCTD NPSAMBIX B IpOCTpaHcTBe. 1Ipru3Hak neprnesauKyaspHOCTH NPSIMOM U 2
riockocTH. [locTpoe-Hue nepneHAuKyIsIpHbIX MpsiMO U mockoctu. CBoiicTBa
Tema 7. [EPIEHANKYJIAPHBIX NPAMOU U II0cKOCTH. [leprienau-
[lepnenaukymnsp-  [KyJsip M HaKJIOHHasA. PaccTosiHMe OT TOUKH 10 TUIOCKOCTU. PaccTosiHue OT MpsMOM 10 MITOCKOCTH.
HOCTb IIPSIMBIX U [PaccTosiHME MeX-y apajuIeIbHBIMU IIJIOCKOCTSAMU. PaccTosiHue MEXy CKpEIIMBaOIIMMUCS
[JIOCKO- CTEM. npsMbeIiMU. Teopema o Tpex nepreHau-Kyisapax. [IpusHak neprneHquKynsipHOCTH IIIOCKOCTEM.
'YToJ1 Mexay IPsIMOM U INIOCKOCTBIO. [IByrpaHHBII YroJl.
JIMHEHBIN YyroJl IBYrpaHHOIO yIiia. YT0Jd MEXAY MIIOCKOCTSIMU.
[IpakTHuecKue 3aHsTHSL: 12

27. Pemienue 3a7a4 1o TemMe: «AKCHOMBI CTEPEOMETPHUH U UX MPOCTEHIIINE CISACTBHUSY.
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28. Pemenue 3anay no teme: «llapannenbHocTh OpAMBIX U TUIOCKOCTEH. M300pakenue
POCTPAHCTBEHHBIX (PUT'YpHA MIOCKOCTH. »

29. Pemenue 3anau no teme: «llapamienbHoe NpOEKTUPOBAHUE U €0 CBONWCTBA.)
KontposabHas padora Ne 6 mo reme: «KAKCHOMBI CTEPEOMETPUH M UX IPOCTEHIIINE CIESICTBUSY.

30. Pemienue 3aaau no Teme: «lleprneHauKynIspHOCTD NPSIMBIX U IIJIOCKOCTEH.»

31. Pemenue 3amau no teme: «Teopema o Tpéx nepnenaukynapax. [lepneHauKymisp u HaKIOHHAS K
[JIOCKOCTH.»

32. Perienue 3a1a4 1o Teme: «YToJI MEXAY MPSIMOM U IIIOCKOCTBIOY.
KonTponbHas padota Ne 7 no teme: «IlapamieabHOCTh NPSIMBIX U IJIOCKOCTEM».
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33. Pemenue 3a1a4 o teme: «PacCTossHHE OT TOYKH JI0 TJIOCKOCTH, OT MPSIMOM JI0 TUIOCKOCTH,
pacCTOSIHUE MEXTY
[IOCKOCTSIMU

34. Pemenue 3aau o teme: «PaccTosiHue Mexa1y CKpEeInBaOIIMMUCS MPSMBIMHU, MEXKILY
[IPOM3BOJILHBIMU (PUTY-
aMU B IIPOCTPAHCTBE.»

35. Pemenue 3aau no teme6 «OpToroHanbHOE MPOESKTUPOBAHUE. »
KontponpHas padora Ne8 no Teme: «lleprneHANKYISIPHOCTD MPSMBIX U TIOCKOCTEH».

Pasnean 4. Coneprkanne yaeOHOro MaTepuaia 4
KoopauHatel 1 (2/2)
BEKTOPBI.
Tema 8. JlexapToBs! |[lekapTOBBI KOOPAMHATHI B IpocTpaHCTBe. IIpsiMoyronbHas (JekapToBa) cucTeMa KOOpAUHAT B 2
KOOD- [IPOCTPAHCTBE.
NMUHATHI U BEKTOpBl ([PopMyJsia pacCTOSIHUS MEKAY ABYyMs Toukamu. KoopauHaTsl cepeiuHbl OTpe3Ka. Y paBHEHHUS
B IIPO-CTpaHCTBE.  (cepbl, INIOCKOCTH U npsiMoii. Dopmyrna paccTosHUSA OT TOUKH JI0 MJIOCKOCTH. Mcronb3oBaHue
KOOpAMHAT P PELICHNN MaTeMaTH4e- CKUX U MPUKIAAHBIX 33/1a4. BEKTOpBI B IpOCTpaHCTBE.
[Tonsitue BekTopa. Koopaunars! Bekropa. Moayns BekTopa. PaBeHcTBO BekTopoB. CiiokeHue
BEKTOPOB. Y MHOKEHUE BEKTOPA Ha YUCIIO. YTOJ MEXIY IBYMs BekTopaMu. IIpo- exius Bekropa
Ha ock. CkansipHO€e Ipou3BeieHue BeKTopoB. KominHeapHble BEKTOPHI. PaznoxkeHue BeKTopa 1o
HanpasJIeHUsAM. Pa3noxeHune BEKTopa 1o IByM HEKOJIJIMHEApHBIM BekTopaM. KoMimanapHeie
BEeKTOpHBI. Paznoxe-
HUE BEKTOpA 110 TPEM HEKOMIUIAHAPHBIM BEKTOpaM. Vcroabp30BaHNE BEKTOPOB MIPH PELLIEHUN
MAaTCMATUYCCKUX MITPUKIIAJHBIX 3a0a4.
[ TpakTHUeCKHE 3aHTHSL: 2

36. Pemenne 3agad o teme: «JlekapToBBI KOOPAWHATHI B IPOCTPaHCTBE». BekTopHOE ypaBHEHHE
[IPSIMOM U IJ1I0C-
KOCTH»

37. Pemrenue 3a51a4 1o Teme: «l/Icnoabp30BaHue BCKTOPOB IIPU TO0KA3aTCIILCTBE TCOPEM
CTECPCOMETPHUN Y.

38. Pemienue 3a1a4 o teme: «YTOI MEKAY CKPEIIUBAIOIIUMUCS TPSIMBIMU. YTOI MEXKY IPSIMOU
U TJIOCKOCTBIO.
YTroa MEXAY IITOCKOCTSIMUY.

39. Pemenue 3ama4 nmo teme: «Ilnomnaas opToroHaabHOM MPOSKIIUHU. BEKTOPHI B MPOCTPAHCTBE.

40. Pemenue 3amau o teme: «Bekropsl. JleiicTBust Hag BekTopamMu. PasiiokeHue BEKTopa 1mo

Tpém BekTopam. Pac-
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CTOAHHUE MEXKY TOUYKaAMMU.)»
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41. Pemenue 3aaa4 110 TeMeE: ((I[eﬁCTBHH C BCKTOpaMH, 3a/lTaHHBIMHU KOOPpANHATAMU. CKaJ’IﬂpHOG
IMPONU3BCACHUC BCK-
TOPOB»

42. Perienue 3a1a4 Ha TeMy: «YpaBHEHUE INIOCKOCTH. »
KonTponbHas padbora Ne9 no teme: «J{ekapToBbI KOOPMHATHI K BEKTOPHI B IIPOCTpaHCTBE (45

Pasjnen 5. OcHoBbl [Conepkanue yaeOHOro MaTepraia 12
TPUTOHOMETPHH. (6/6)
OcHoBBI TpuroHOMeTpUH. Pagrannas u rpagycHas Mepa yria. BpamarensHoe neuxenue. CUHYC, 2
KOCHHYC, TaH-
reHC, KOTAaHTE€HC MPOU3BOJIBHOTO yria. Pagnannas mepa yrina. CuHyc, KOCHUHYC, TAHT€HC U
Tema 9. KoTaHreHce yncia. Oc- HOBHbIE TPUTOHOMETPUUYECKHUE TOXKAECTBA. [Ipeobpazosaniis npocmeriuiux
Tpuronomerpuue- |[mpuconomempuieckux gvipaxceruii. TpuroHoMeTpudecKre ToxaecTBa. @opMyIbl IPUBEACHUS.
ckue (popMyIbL. DOpMyJIBI CIOXKEHUSA: CUHYC, KOCUHYC U TAHT€HC CyM- Mbl M Pa3HOCTHU JIBYX yIi10B. DopMyiibl
YIBOCHHUS: CHHYC U KOCHHYC ABOHHOTO yriia. Dopmynsl moioBuHHOTO yria.[IpeodpazoBanus
CYMMBI TPUTOHOMETPUYECKUX (DYHKIMI B IpOU3BeIeHUE U MPOU3BE/IEHHs B CyMMYy. Beipaxkenue
TPUTOHOMETPHUYECKUX (YHKITUI Yepe3 TAaHTSHC MOJIOBUHHOTO apTYMEHTA.
Tema 10. Tpuronomerpudeckue ypaBHeHus. PopMysibl pelIeHuss TPUTOHOMETPHUECKUX YPaBHEHUH. 2
Tpuronomerpu- [Ipocreiine TpUrOHO-
YEeCKHE YPaBHEHHUS. [METPUUYECKHE YPaBHEHUS. APKCUHYC, ApKKOCUHYC, apKkmaHeenc yucaa. TpuroHoMeTpuieckue
HepaBeHCTBA. [[pocTeline TpPUrOHOMETPUYECKHE HEPABEHCTBA.
Tema 11. Tpuronomerpudeckue QyHKIUN UX CBOMcTBa U rpaduk. OOpaTHBIE TPUTOHOMETPUYECKHE 2
Tpuronomerpu- (yHKIIH.
yeckue GyHKILHUU.
[TpakTHYecKHe 3aHITHSL: 6

43. Pemrenue 3aj1a4 1o Teme: «PaguanHas MCpa yrjia. HOBOpOT TOYKH BOKPYT' Ha4aJia KOOPpAUHAT.

44. Pemenue 3a1a4 o teme: «OnpeneneHrne cuHyca, KOCHHyca U TaHTeHca yriia. 3HAaKH CUHYCA,
KOCHUHYCa U TaH-
reHca. 3aBUCUMOCTbh MEKy CHHYCOM, KOCHHYCOM M TAHT€HCOM OJIHOTO M TOTO XK€ YIJIay.

45. Pemenue 3aau o teme: «Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCUHYC U TAHT€HC
yTJI0B o 1 — o.. Dop-
MYJIBI CJIOKCHUS. ».»

A6. Pemenue 3a1a4 o teme: «CHHYC, KOCHHYC U TAHTE€HC NBOMHOTO yria. Cunyc, KOCuHyc u
manzenc noJ08UHHO20

yenay.
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47. Perenue 3anay no teme: «lIpeobpazoBanus CyMMbl TPUTOHOMETPUYECKHUX (YHKIIHI B

npousBeaenue. [IpeoOpasoBanue npousBeieHUs] TPUTOHOMETPUUYECKUX (DYHKIIUN B CYMMY.

48. Pemenue 3amau no teme: «lIpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX (POpMyIT K
[IpeoOpa30BaHUIO CIIOXK-

HBIX TPUTOHOMETPUUECKHUX BhIpakeHHi». KonTponbHas padora NelO mo Teme:
«TpUrOHOMETPUUECKHE TOXKIAECTBAY. (45 MUHYT).

49. Pemienue 3aa4 no teme: «YpaBHeHHE COS X = . APKKOCUHYC YUCIa. »
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50. Pemenue 3a1a4 mo tTeMe: «YpaBHEHHUE Sin X = . APKCUHYC Yuciay.

o1. Pemenue 3a1au o teme: «YpapHeHus tg X = a, Ctg X = a. Apkkomarneenc u apkmauenc
uucnay.

52. Pemienre TpUrOoHOMETPUYECKUX YPABHEHUIA.

53. [Ipumeps! perieHrs TPOCTEHIINX TPUTOHOMETPHUECKUX HEPAaBEHCTB.
KonrpoabHas padota Nel 1 o teme: « TpuroHoMeTpHYECKUE YPaBHEHHUS U HEPABEHCTBaAY. (45

54. Pemienue 3aaa4 no teme: «O05acTh onpenesaeHusl © MHOKECTBO 3HAUCHU I
TPUTOHOMETPUYECKUX (PYHKITUH.
YETHOCTD, HEUETHOCTD, NEPUOANMYHOCTh TPUTOHOMETPUUYECKUX (PYHKIIUNY.

55. Pemenue 3a1a4 no teme: «CBoiicTBa GyHKIMHU y =SiN 1 X Y=COS X U €€ rpaduK».

56. Peienue 3aa4 no teme: «CBoiicTBa dhyHKIMi Y=1g X, y=Ctg X u ux rpadux».

57. Pemenue 3amad mo teme: «O0OpatHbie TpuroHoMeTpudeckue GpyHkuumn». KontponsHas padora
Nel2 o Teme: «Tpuronomerpudeckue QyHKIpW». (45 MUHYT).

Pazjnen 6. Muoro- (Conepskanue yaeOHOro MaTepuaia 24
rPAaHHUKH U (8/16)
KpYTJible TeJa.

Muororpanauk. [Ipusma. OnpeneneHue MHOrorpaHHUKa. BepimHel, pebpa, rpaHu 2

Tema 12.
MHOrOrpaHHHKHU.

MHOTrOrpaHHuka. Pa3Beprka.

MHororpanssie yribl. BeITyKiIble MHOTOIPAHHUKH.

[Tpusma, e€ ocHoBaHuUE, OOKOBBIE PEOPA, BEICOTA, OOKOBAsi MOBEPXHOCTH. [IpsiMast u HakJIOHHAS
npusma. [IpaBuib- Has nmpusma. [Tapannenenunes. [IpsmoyronapHbiii napamienenunen. Kyo.
DopMyITBI TJIOMIAY TOBEPXHOCTH Ky0Oa, mapasuiesienureia, psiMOyrojbHOTO Mapajliefenuena,
npu3mel. [Tupamuna. [Tupamuaa, e€ ocHoBaHue, 60KOBBIE pEOpa, BEICOTA, OOKOBAsi TOBEPXHOCTD.
[IpaBuibHasg nupamua. Y cedyeHHas nupaMmuaa. TpeyroiabHas nupamuaa. Terparap. Teopema
Ditnepa. Dopmyiibl IIOMIAAN TOBEPXHOCTH MHUPAMHU/IBI.

CummeTpusi B MHOrorpanHukax. CeueHuss MHOTOIpaHHHKOB.

CuMMeTpuH B KyOe, B apajieNienuiesie, B mpu3Me u nupamuze. [loHsTrue o cuMMeTpuu B
MpocTpaHCTBE (II€H- TpaJibHAsI, OCeBast, 3epKaibHas). [I[puMepbl CUMMETpPHII B OKPYXKaIOIIeM
mupe. Cedenust KyOa, IpU3MBbI U THPAMH-

1. [IpeacraBienne o mpaBUIIbHBIX MHOTOTPAHHHUKAX (TETpadap, KyO, OKTa’Ap, AOAeKadip U

MKOCadIP).
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Tema 13. Tena
BpAICHHS.

Konyc. Dnementsl koHyca. OCHOBaHUE, BHICOTa, OOKOBasi IOBEPXHOCTh, 00pa3yromas, pa3BEpTKa.

OceBble ceueHust

1 CEUECHMS, apajulelIbHble OCHOBAHUIO. Y CEUEHHBIN KOHYC. Pa3BepTKa yCEeUeHHOIr0 KOHYCA.
CeueHus YCEUEHHOTO KOHYca TIOCKOCThIo. Llmmuuap. OcHoBaHUe, BBICOTA, OOKOBasI
MOBEPXHOCTh, 00pa3yromas, pa3Béprka. OceBble CEUCHUS U CEUCHHUS, TapaJlieIbHbIE OCHOBAHHUIO.
Buael muiauHapa.

Tema 14. OOBEMEL
MHOTO- TPAHHHUKOB.

O0BEMBI Ten. O0BEM 1 ero nsmepenue. [lonstue 06 o0vEMe Tena. [lomodue ten. OTHOIIEHUE
ruiomaael u 00bE-MoB MoA0OHBIX Ten. PopmyIbl 00beMa KyOa, IPSIMOYTOJIHHOTO

[MapaJuICICIIUIICaA, IIPU3MbI, IUPAMUbI.
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Tema 15. O0pEMbI 1 [O0BEM 1 ero u3Mepenue. [lonstue 06 00béme Tena. [Togobue Ten. @opmyssl o0beMa UIMHAPA U 2
[10- BEPXHOCTH Tesl [KOHYyca. Dopmy-
BpAICHHS. UTBI TUTOINAIM TIOBEPXHOCTH IMIIMHIPA B KoHyca. Dopmyiibl o0beMa Iiapa, 4acTel mapa u

rioniaau cepsl. UHTE-rpanpHas popmyna o0bEéma.

I IpakTHyeckue 3aHATHS: 16

58. Permenue 3ama4d o reme: «/IByrpannsiii yrou. TpéXrpaHHblii 1 MHOTOTpaHHbIE yIiibl. [Ipu3ma.
M300paxeHus

MPU3MBI U IocTpoeHue e€ ceueHuil. [Ipsmas npusma. [Ipuzma, e€ ocHoBaHue, 60KOBBIC PEOPa,
BBICOTa, OOKOBAsMOBEPXHOCTh. [IpsiMasi 1 HaKJIoHHAsI mpu3Ma. [IpaBuiibHAS TPH3MaY.

59. Pemenue 3anay no reme: «llapamnenenunen. [IpsmoyronpHseiii napauienenunen. Kyoy.

60. Pemenue 3amad o Teme: «Dopmysibl IIIOMIAIN TOBEPXHOCTH MpU3Mb». KOHTpobHas paboTa
Nel3 no Teme:
«[Ipusmay. (45 MuHYT).

61. Pemenue 3amay mo teme: «llupamuia, e€ ocHoBaHue, OOKOBBIC pEOpa, BEICOTA, OOKOBAs
MOBEpXHOCTH. [Ipa-
BHJIbHAs upaMua. Iloctpoenne nupamuapl U €€ INIOCKUX CEYECHMI.»

62. Pemenue 3aiau o teme: «YceueHHas nupamuja. [IpasunpHas nupamMuga. @opMyisl IIOMIAIHN
MOBEPXHOCTH
nupamus. KorrpoabHas padora Nel4 mo teme: «Ilupamunay. (45 muHyT)

63. Pemenwue 3amad mo teme: «{umuaap. OcHOBaHUE, BRICOTA, OOKOBas TOBEPXHOCTH,
oOpa3yromas, pa3Béptka. Bunsl nunnaapa. CeueHue MIMHIPA MIOCKOCTIMM.

64. Pemenue 3anay no reme: «neMeHTHI KoHyca. OcCHOBaHUE, BHICOTA, OOKOBasi TOBEPXHOCTH,
oOpasytomas, pas3-

BEpTKa. CeueHne KOHyca MIOCKOCTSIMH. Y CeUeHHBIH KOHYC. PazBepTka yceueHHOro KoHyca.
CedeHus1 yCeUeHHOTOKOHYCA MIIOCKOCTRIOY.

65. Pemrenne 3a51a4 1o TemMe: «BrucanHas U onucaHHas IIPU3MBI, ITIMPAMUIBI».

66. Pemenue 3aa4 nmo Teme: «lllap. Cedenue mapa miockocteio. CHMMETpHS IIapay.

67. Pemmenue 3amay no reme: «KacaTenbHas mI0cKoCcTh K mapy. [lepeceuenue aByx cdepy.

68. Pemenue 3anay no reme: «BrucanHbie U ONMCaHHBIE MHOTOTPaHHUKH. O TIOHATHU Tella ¥ €ro
MOBEPXHOCTH B

CEOMETPHUM.

KonrposasHas padora Nel5 mo teme: «Tesa Bpamierusi». (45 MuHyT)

69. Pemrenne 3amau o teme: «Ilonsitne 00béMa. OOBEM MPSIMOYTOIHLHOTO MapATIJICIICIIHIICA.
O0BEM HAKIIOHHOTO

napajaCICIIUIICaa.
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70. Pemrenne 3ama4 o reme: «O0bEM npusmbl. PaBHoBenukue tena. O0bpéM nmupamuibl. O0bEM
YCEUEHHOU nupa-
MUIBD).

71. Pemenue 3amay mo teme: «O0bEMBI MOg00HBIX Tem». KonTponbHas padota Nel6 mo teme:
«OOBEMBI MHOTO-
rpaHHUKOBY. (45 MHUHYT)

/2. Pemienne 3a1a4d no teme: «O0bEM muHApa.O0BEM KOHYCay.

/3. Pemenue 3anay no teme: «O6béM mapa. O0BEM IapOBOr0 CETMEHTA M CEKTOPay.

74. Pemenue 3a1a4 o Teme: «Ilmomianb 60KOBOI MOBEPXHOCTH IMJIMHJIPAY.

/5. Pemienue 3anay no teme: «llnomianps 60KOBOM OBEPXHOCTH KOHYCA.»

76. Pemmenue 3amau o Teme: «llmomanes ceppr.»

77. Pemienue 3anay no teme: «lLnomans chepor. O0bEM mapay». Konrponsnas padora Nel7 mo
reme: «llnomanp
[OBEPXHOCTH M 00BEMBI TEJI BpalieHus». (45 MUHyT).

Paszjnen 7. Hauana (Conepskanue yaueOHOro MaTepuaia 8
MaTeMaTH4eCKOro (4/4)
aHaJM3a
Tema 16. [ToHsiTHE O MPOM3BOIHON (DYHKIIMH, €€ TeOMETPUUYECKHI U (PU3HUECKUIl cMBIC. YpaBHEHUE 2
[IponsBonHas u e€ [KacaTelabHOU K rpadu-
reomMeTpuueckuil Ky ¢pyHkuuu. [Ipon3BoHbIE CyMMBI, pa3HOCTH, IPOU3BEIEHHs], YacTHOTO. [Ipon3BogHbIE
CMBICIL. OCHOBHBIX AJIEMEHTApHBIX PYHKIUH. [IpouzeooHvle 0bpamuou hyHKyuu u KOMRO3UYyUU OAHHOU

DYHKYUU C TUHEUHOLI.

[TpomexyTkn MOHOTOHHOCTH (yHKIMU. Hanbosnplee 1 HauMeHblee 3HaYeHUS PYHKIIMH Ha 4
Tema 17. MPOMEXYTKE. DKC- TPEMYMBbI (D YHKIIHH.
[IpumeHeHne Bropast npousBoiHas, ee reoMeTpruueckuii u puznueckuit cmpica. HaxoxaeHue ckopoctu ams
MTPOU3BOIHOM K mpoiiecca, 3aJJaHHO- ro (opmysoi u rpadpukom. [IpuMeps! HCIIOB30BaHMS TPOU3BOAHOM JUIs
MCCIIEI0- BAHUIO HAXO0X/ICHNS HAaWTYYIIero peueHus B MPUKIAIHBIX, B TOM YHCIIE COLMATbHO-3KOHOMHUYECKHUX,
(yHKIHU. Bajayax.

[IpakTHYECKHE 3aHSATHS: 4

78. Pemenwue 3amaq o reme: «IIpousBoHas. [Ipon3BoiHAS CTETICHHON (DYHKITHH. )

79. Perenue 3amau no teme: «IlpaBuna quddepenunpopanusi. Berancnenue npon3BOaHBIX
3aJlaHHBIX (PYHKITHIA;
HaXO0K/JICHHUE YITIOBOTr0 K0d(h(hUIIMEHTa M TAHTeHCA YIJla HAKJIOHA KacaTeJIbHOM.»

80. Pemienne 3ama4u o teme: «IIpon3BoIHBIE HEKOTOPHIX AJIEMEHTAPHBIX (DYHKITHHN. )
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81. Pemenue 3ama4 1o Teme: «I'eoMeTpHUIECKUN CMBICI TPOU3BOIHON. DU3HMYECKUN CMBICIT
MIPOU3BOAHOM.»

82. PaccMoTpeHre MPUMEPOB UCIOJIb30BAHMUS IPOM3BOTHOM 11 HAXOXKICHUS HAUITYYIIIETO
pEILICHHS B TIPUKJIAI-

HBIX, B TOM YHCJIC COIMATIbHO-OKOHOMHUECKHX, 3a1a4ax. KonrponbHas padora Nel8 mo Teme:
«[IpousBoanasy (45 MunyT).

83. Pemienue 3ama4d o teme: «Bo3pactanue u yobiBaHUuE QYHKIUH . DKCTPEMYMBI (DYHKITHH.
[IpruMeHeHue npous-
BOJIHOW K TIOCTPOCHHUIO Tpadrika yHKITHH.)»

84. Pemenne 3aJa4 110 TCMC: «Hanboinpiee 1 HaUMEHbIIIEE 3HAUECHHE (I)YHKI_II/II/I BBIHYKJ'IOCTB

rpaduka QyHKIUH,
TOYKH Meperuodan.

85.HaxoxxeHre ckopocTu JUIst Iporiecca, 3aJaHHOTo OpMYIIoi U rpauKoM, BEIYHCIICHUE
PKCTPEMYMOB M HAXO0XK-

NeHre HanOOoJIbIIEr0 U HAMMEHBIIET0 3HaUeHUs (DYHKIUH.

KontposbHas padora Nel9 mo teme: «IIpuMeHeHre MPOU3BOIHON (45 MUHYT).

Paznen 8.
NurerpaJu ero
NpuMeHeHHue.

Conep:xxanue yueOHOro MmaTepuajia

(2/2)

Tema 18. UuTerpann.

[TepBoobOpaznas gyukuuu. [lonsatue nepBoodpazHoii. OCHOBHOE CBOMCTBO MEPBOOOPA3HOM.
OcHOBHBIE ITpaBHJIA

HaXO0XJIeHNs epBooOpa3HbIx. KpuBonuHeiinas Tpaneuus u e€ miomaab. [lonstue
onpezeneHHoro uurerpaia. [lo- Hatue o6 onpenenéHHOM HHTETpalle KaK IJIOMaau
KpUBOJIMHENHOW Tpaneuuu. [IpuMeHeHne onpeaeneHHoro HHTe-rpaja s HaX0XACHU IIOMAaN
KpuBosMHENHHOM Tpanenuu. @opmyna Hetorona-Jleibuuna. [Ipumepsr npumene-

HUsI HHTerpaja B GU3UKE U TEOMETPHH.

[IpakTHUECKHE 3aHATHS:

86. Pemmenue 3anau o teme: «llepBooOpasnas. [lpaBuina HaxoxaeHus nepBoodpazHeix. OCHOBHOE
CBOMCTBO TIEp-

BOoOOpazHoii. [Ipumepsl HaxoxaeHus iepBooOpa3Hoii [1nomanb KpUBOTUHEWHON Tpaneuu U
MHTETPAJL»

87. Beruucnenue naterpasios. [lonsaTre o6 onpeaenéHHOM HUHTETpajie Kak IIoa u
KPUBOJIMHEWHOW TpaIeIuu.
Teopema Herotona-JleiiOHMIA. »

88. Beruncienue miomajeil ¢ noMonibio HHTerpaioB. [Ipumepsl mpuMeHeHHs HHTerpaia B hu3uke
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M TCOMCTPHH.

89. [IpuMeHeHHe TPOU3BOJHON M MHTErpaia K PEIICHUIO MPAKTHYECKUX 3aj1ad.

90. [IpumeHeHne MHTErpalla K BBIYUCICHUIO (U3NYECKUX BEJIMYUH, IUIOIIaZed 1 00bEMOB.
KontposbHast padota Ne20 mo teme: «MHTerpan u ero npumeHerne» (45 Munyr).

JluckperHas ciaydaliHas BEJIMYMHA, 3aKOH €€ pacupeneneHus. YUcIoBble XapaKTepUCTUKI

JUCKPETHOM CaydaiiHOM BeTnYrHEI. [1oHATHE 0 3aKOHE OOJIBIINX YUCEI.

Pa3nen 9. CopepxaHre yueOHOro MaTepuana 6
KomouHaTopuka. (2/4)
Tema 19. OCHOBHBIE TIOHATHS KOMOMHATOPHKH. [loodyepeHbIi 1 0THOBPEMEHHBIN BEIOOP HECKOJIBKHUX 2
KoMOuHatoprka. PJIEMEHTOB M3 KOHEU-
HOT0 MHOXkecTBa. POpMyJIbl YUCIIa IEPECTAHOBOK, COUETAaHUM, pa3MelleH!. 3a1auu Ha OACUYET
gHClia pa3Mellie- HUii, IepecTaHOBOK U coueTaHuil. Pemenue 3a1au Ha nepe6op BapUaHTOB.
Pemmenne komOuHaTopHbIX 3a1a4. ®op-myna Ounoma HetoTtoHna. CBoiicTBa OMHOMHANIBHBIX
koddurmenton. Tpeyroapuuk [lackans.
[MpakTU9IECKHE 3aHATHS: 4
01. Pemenue 3agad no reme: «IIpasuno npoussenenus. [lepectanoBku. Pazmemenus. Coueranus
M UX CBOWCTBA.
Mcropust pa3BUTHS KOMOMHATOPUKHU U €€ POJIb B Pa3IMUHBIX cepax 4eI0BEUECKOM
PKU3HEAESITEIIbHOCTHU. »
02. Pemenue 3anad o reme: «bunom Hetotona. Tpeyronapauk [ackans. [Ipukiannele 3amaqn.»
93. Pemienne KOMOMHATOPHBIX 3aj1au.
KonrponbHast pabora Ne21 o Teme: «DeMeHTBl KOMOMHATOPUKHUY. (45 MUHYT).
Tema 10. Conep:xanue yueOHOro MaTepuaJia 10
DeMeHThI (6/4)
Teopuu
BEPOATHO- cTell
H MaTeMaTH4e-
CKOM
CTATHCTUHKH.
DreMeHTapHbIe U CI0XKHbIe cOOBITUS. PaccMoTpeHue ciryyaeB 1 BEpOSTHOCTh CYMMBbI 3
HECOBMECTHBIX COOBITHI, BEPOITHOCTH MPOTUBOIIOJIOKHOTO COOBITUSA. [lonamue o
Tema 20. He3asucumocmu cobbimuii. Beposmuocme u cmamucmuye-cKds 4acmoma HaAcmynieHus.
DIIEMEHTHI cobvimus. PerieHne MpakTHYECKUX 3a]a4 ¢ IPUMEHEHUEM BEPOSTHOCTHBIX MeTo/10B. CoObITHE,
T€O-pUH BEPOSITHOCTH COOBITHUS, CJIOKEHNUE U YMHOKEHUE BeposaTHOCTel. [ToHATHE 0 He3aBUCUMOCTH
BEPOSITHOCTEH. | COOBITHIA.
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[IpencraBnenue qaHHBIX (TAOIUIBI, JUArpaMMBbl, TpapuKK), FTeHEpaIbHasi COBOKYITHOCTH,
BBIOOpKa, cpeniHee apud-mMeTuueckoe, Mearnana. YucaoBble XapakTepucTHKH psiioB. [loHsTue
0 3a/1a4yaX MaTeMaTH4YeCKON CTATUCTUKH.

Tema 21.
CraTtucTHKA.

IIpakTuyeckue 3aHATHSA:

94. Pemenue 3ana4 1o teme: «CoobiTusa. KomOuHanus coobiTuii. [IpoTHBOMOI05KHOE COOBITHE. »

95. Pemenue 3amau no teme: «BeposTHOCTh cOOBITHS. CliosKeHHE BeposiTHOCTEH. He3aBucumbie
COOBITHSA. YMHO-
JKCHHE BEPOSTHOCTEH. )

96. Pemenue 3anay no teme: «CraTucTruueckas BeposITHOCT. CilydaliHble BETUYHHBIL.
KontponbHas padora Ne22
10 TeMe: «DJIEMEHTBI TCOPUHU BEPOsSTHOCTEN) (45 MUHYT).

97. Pemenue 3a1a4 Ha HaX0XKJICHUE CPETHEH apu(PMETHUESCKOM U METUaHbI C TPUMEHEHHUEM
METOJIOB MaTeMaTHue-
ckoii cratucTrku. KonrpoasHas padora Ne23 o teme: «Craructukay (45 Mmunyr).

roro:

302

Bcero:

304

* JI71st XapaKTEpUCTUKH YPOBHS OCBOSHHMS YU€OHOT0 MaTepHalia UCTIONb3YIOTCS CIISAYIONIe 0003HaYCHNS:

1. — o3HaKOMHTENBHBIN (Y3HaBaHNE paHEee N3YUEHHBIX 00BEKTOB, CBOICTB);

2. — penpoAYKTHBHBIH (BBIIOIHEHHE JICSITEIILHOCTH 110 00pa3ily, HHCTPYKIMH WU T10]] PYKOBOACTBOM)

3. — IPOAYKTHUBHBIH (INTAHUPOBAHUE U CAMOCTOSTEIIEHOE BHITTOJHEHUE A€ TEIbHOCTH, PEIIeHHe IIPOOJIEMHBIX 3a/1a4)
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5. O6pa3zoBarejibHbIE TEXHOJIOTUH

HpaKTI/I‘-IeCKI/Ie 3aHATUA HpOBOIISITCSI C HCIIOJIB30BAHUEM AKTHUBHBIX MCTOIOB: pa60Ta B MaJIbIX
rpyIiax, KOJUIEKTUBHOE BBIMOJIHEHUE 3aJaHUil B MOATPYIIAX Ui 000OIIEHUS TEMAaTHIECKOTO
TEOPETUYECKOT0 MaTepuasa, paboTa B MajblX TPYIIAx MPHU PEIICHUH 3a]a4, IpoOJeMHOe 00y-
yeHue (CTUMYJIUPOBAHHE CTYACHTOB K CAMOCTOSTEILHOMY MPUOOpETCHHIO 3HaHui). Ha npakTu-
YECKHX 3aHATHSX MPEIyCMOTPEHO PELICHHE 3a/1a4 110 BCEM TeMaM Kypca. BeirmosiHeHHe 3a1aHuit
TpebyeT MCIOIb30BaHKs YUCOHUKOB, IOCOOMI U METOJUYECKUX YKA3aHHH K MPAKTHYECKUM pa-
OoTtam.

Ha neknusx:
o I/IH(l)OpMaHI/IOHHaH JICKIIUsI.
Ha IIPAKTUYCCKUX 3aHATUAX:
° PEeICHUE 3a1a4.
3aHﬂTI/Iﬂ, MMpoOBOAMMBIE B AKTUBHOMH U HHTepaKTHBHOﬁ (bopMax
Ob6beMm
Howmep Te-
ML HanmenoBanue Temsl ®opMa IpOBEIECHHUS 3aHATUS B 4a-
cax
Tema 1. JlericTBUTEIbHBIC YUCTIA MH(OPMAITHOHHAS JTEKIHA 4
elIeHne IPaKTHIEeCKUX 3a1a4 (paboTa B Ma-
Tema 2. Crenennas QyHKIMs p P nad (p 2
JIBIX TPYMIIax)
Hap&HHeHBHOCTB HpﬂMI)IX u KOJIJICKTUBHOC BBIIIOJIHCHHUEC 3aJaHUM B IIOI-
Tema 5. N rpymmnax s 000O0IIeHHs TeMaTHYECKOTO TEO- 2
IJIOCKOCTEN PETUYECKOTO MaTepHaa
CKapTOBbBI KOOPAUHATHI U BCK-
Tema 8. I[ P pAL paboTa B MaJbIX TPYINAX MPU PEIICHUH 33124 2
TOPBI B IPOCTPAHCTBE
Tpuronomerpuyeckue GHopmy-
Tema 9. J'III))I p (b pMy paboTa B MaJbIX TPYINAX MPU PEIICHUH 3a1a4 2
KOJIJICKTUBHOC BBIITOJIHCHUC 3aZ[aHPlﬁ B IoJa-
Tema 12. MHOFOFpaHHI/II(I/I rpymmnax s 000O0IIeHHsS TEeMaTHYECKOTO TEO- 2
peTHYECKOro MaTepuaa
Tema 17. HpI/IMeHeHI/Ie l'IpOI/I3BOILHOI7I paboTa B MaJbIX TPyMIax MPH PEHICHUH 33139 4
Tema 18. I/IHTeraJ'I paboTa B MaJbIX TPyMINax MpH PEHICHUH 3a1aq 2
Tema 19. Komb6unaropuka MH(pOPMALMOHHAS KIS 4
DJIEeMEHTHI TEOPUH BEPOSTHO-
Tema 20. o p p paboTa B MaJIbIX TPYIINaxX MpU pELICHNH 3a1a4 2
CTen
Bcezo no oucyunnune 26
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6. OueHoYHbIE cpPeCTBA VISl TEKYIEro KOHTPOJIsl yCIIeBaeMOCTH, POMEXKYTOYHOI
aTTecTalliy 110 UTOraM OCBOCHHS M CIHIIJIHHbI

@DOH/T OIIEHOYHBIX CPECTB M0 JUCIHUIUIMHE (MOIYITIO) BKIIFOYAET OIEHOYHbIS
Marepuaibl, HallpaBJICHHbIC HA MPOBEPKY OCBOCHUSI KOMIIETEHIIMM, B TOM YMCJIE 3HAHUM,
yYMEHUH U HaBBIKOB. DOH]T OIIEHOYHBIX CPEJICTB BKIIIOYACT OLICHOYHBIC CPEACTBA TEKYIIIETO
KOHTPOJISI U OLIEHOYHBIE CPEJICTBA MPOMEKYTOYHOM aTTECTALIUH.

@DOH/ OLIEHOYHBIX CPEJCTB MO AUCIHHMILIAHE HaxoauTcs B [Ipunoxkenun 1 k
nporpaMmme JUCIHUIUIIMHBL (MOIYIIO).

7. MeToauyeckune yKa3aHnus AJs 00y4aroLUXCsl IPH OCBOEHUM AU CHUIIIHHBI

PaboTa Ha MpaKTUYECKHX 3aHATHIX MPEINOiaraeT peuieHne 3ajad ¢ MCIOIb30BaHuEeM
y4eOHUKOB:

1. Anrebpa m Hayanma mareMmaTuueckoro anammsa. 10-11 kmaccel : y4eOHUK Uist
o011eo0pa3oBaTeIbHBIX OpraHu3anuil : 6a30BbId U yriuyOnéHHeli ypoens / L. A. Anumos,
KO.M. Konsrun, M.B. Tkauésa [u np.]. — 7-e u3ganue. - Mocksa : [Ipocsemnienne, 2019. — 463
c. : wi. — PekomenoBano MunucrepctBom rnpocseiienus: Poccuiickoit @enepanuu. — B nep. —
ISBN 978-5-09-071729-8. — TekcT : HEMOCPEICTBECHHBIN;

2. [ToropenoB A. B. I'eometpus 10-11 kmaccel : yueOHUK 11t 00111€00pa3oBaTesb-
HBIX OpraHu3anuii : 0a3oBbIil U yriryonéunslii yposenb / A. B. Iloropenos. — 15-e uznanwue. -
Mocksa: IIpocsemenue, 2019. — 175 c. : un. — IIpenm. ykas.: ¢.172.- PekomengoBano Munu-
crepctBoM mpocBemenuss Poccuiickoit @eneparun. — ISBN 978-5-09-071728-1. — Tekcer :
HETNOCPECTBEHHBIM.

[Tpu moATOTOBKE K SK3aMeHY HEOOXOAUMO ONHPATHhCS HA YICOHUKH:

1. Anrebpa u Hayanma mMareMaTuueckoro aHanmuza. 10-11 kmaccel : y4eOHUK Uis
o01ieo0pa3oBaTeIbHbIX OpraHU3anuil : 6a30BbId U yrinyOnéHHbl ypoBens / L. A. Anumos,
HO.M. Konsarun, M.B. Tkauépa [u np.]. — 7-e usnanue. - Mocksa : IIpocsemenue, 2019. — 463
c. : m1. — PekomengoBano MunucrepctBom npocseienust Poccuiickoit @enepanuu. — B nep. —
ISBN 978-5-09-071729-8. — TekcT : HEMOCPEICTBEHHBIIA;

2. [Toropenos A. B. I'eometpus 10-11 kmaccsl : yueOHUK Juist 0011€00pa3oBaTesb-
HBIX opraHu3anuii : 6a3oBblil U yriy0naéHHbI ypoBeHb / A. B. Iloropenos. — 15-e uznanue. -
Mockasa: IIpocsemenue, 2019. — 175 c. : wn. — IIpenm. ykas.: ¢.172.- PekomengoBano Munu-
cTepcTBOM TmpocBemieHus: Poccuiickoit @eneparuu. — ISBN 978-5-09-071728-1. — Tekcr :
HEIOCPEICTBEHHBIM.

8. MaTepuajbHO-TEXHUYECKOE H MPOrPaMMHOE ofecrnedeHre THCIUTLTMHbI

OcBoenne JUCIHHUITIINHBI «Marematuka npeanojarac€t  HUCIOJbB30BaHUEC  CICOAYHOIICTO
MaTCpHUAJIBbHO-TCXHUYICCKOT'O o0ecreueHus:

HaumenoBanue Ob6opynoBanue

kaOuHeTa

KaGuner Komruiext mebenu 1 mpenoiaBaTeis, Moca0uHble MecTa s yJaluxcs,
MaTeMATHUECKUX | UHTEPAKTUBHAs TpUOyHA, MOHUTOP, IPOEKTOP, KOIOHKH, IKpaH

JIUCIIATLUTHH. MYJIbTUMEANIHHBINA, METTOBasl IOCKA HACTEHHAs, CTEH]IbI HACTEHHBIC, BBIXO/I B

WHTEPHET, BHYTPUBY30BCKasi KOMITBIOTEPHAS CETh, IOCTYII B JIEKTPOHHYIO
nHpopManmoHHo-o0pazoBatenbHy0 cpeny. [10: Microsoft Office, Kaspersky
Endpoint Security qyis Windows
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VYyebHo-MeToANYECKas TUTEPATypa AJisi JaHHON AUCIUIUIMHBI UMEETCS B HATMYHUH B DJIEKTPOHHO-
oubmoteunoir cucteme "ZNANIUM.COM", noctyn K KOTOpo#l mpenoctaBiieH oOydaronumcs. IbC
"ZNANIUM.COM" copepXUT NpPOU3BEACHHSI KPYNHEHIINX POCCUHCKUX YUYEHBIX, PYKOBOAUTEIEH
TOCY/IapCTBEHHBIX OPraHOB, TMPEINOoJaBaTeleii BEAYIINX BY30B CTpPaHBI, BBICOKOKBATU(UIIMPOBAHHBIX
CIIEIMAJIMCTOB B pa3IMYHBIX cdepax Om3Heca, a Takke B Ombimoreke Emadyxckoro mHctuTyra KOV,
®oHp 6ubmuoTekn chOPMUPOBAH C YIETOM BCEX M3MEHEHUN 00pa30BaTEBbHBIX CTAHIAPTOB U BKIFOYACT
yueOHUKHU, yueOHbIe TocoOusi, MoHOrpaduu, aBTopedepaTsl, TUCCepTalnd, SHUUKIONEIUHU, CIOBApH U
CIIPaBOYHMKH, 3aKOHOJATEIIbHO-HOPMATUBHBIC JOKYMEHTHI, CICIHAIbHbIC NEPUOJUYECKUE H3AAHUS U
W37aHus, BbIIyCKaeMble H3JaTenbCcTBaMU By30B. B  Hacrosmee Bpems ObC ZNANIUM.COM
COOTBETCTBYET BCEM TpeOOBaHUAM (eaepaabHbIX TOCYAaPCTBEHHBIX O00pa30BaTENIbHBIX CTAHIAPTOB
cpenHero npogeccuoHaIbHOr0 00pa30BaHusl HOBOT'O MOKOJICHUS.

VYyebHo-MeToANYECKas TUTEPATypa AJisi JAaHHON AUCITUIUTMHBI UMEETCS B HAJTMYUH B JIEKTPOHHO-
oubnuoreynoi cucteme M3narensctBa "Jlanp", moctyn Kk KoTOopoil mpemgocraBieH obyyatorumces. IbC
W3narenscrBa "Jlanp" BkiIrodaeT B ceOs AJIEKTPOHHBIE BEpCUM KHUT u3narenbcTrBa "Jlanp" m apyrux
BEYUINX WU3/1aTeIbCTB YUeOHOM JTUTEPATypPhl, a TAKKE ANEKTPOHHBIC BEPCHH MEPHUOJUUECKUX U3TaHUI 110
€CTECTBEHHbIM, TEXHUYECKUM U TIyMaHUTapHbIM Haykam. DOBC WM3parensctBa "Jlanp" obecrieumBaeT

AOCTYII K Haquoﬁ, y‘le6H0ﬁ JIMTCPATYPC U HAYUYHBIM IEPUOANYICCKUM U3TAHUIM.

9. YueOHO-MeTOAUYECKOEe M MH(OPMAIITHOHHOE 00ecTiedeHue TN CIUTIINHbI

9.1. OcHOBHas JUTEpaTypa:

1.

Hukonbckuit C. M., IloranoB M. K., Pemernukos H. H., llleBkun A. B. MaTtemaruka: anreOpa u Hadana
MaTeMaTHYeCKOTro aHalln3a, reoMeTpus. Airebpa U Havana MareMaTtnieckoro anaimsa: 10 kimacc: yueOHHK
JUTsL 0011e00pa3oBaTeNbHBIX OpraHu3anuii: 0a3oBeiid U yrayonéHusiii yposau / [C.M. Hukonbckuit, M.K.
[loramos, H.H. Pemernukos, A.B. llleBkuH]. - 7-e u3n. - Mocksa: Ilpocsemenue, 2020. - 430, [1] c.: un.,
nopTp., Tabm.; 22 cm.. - (MI'Y - mkomne). - ISBN 978-5-09-071738-0. - TekcT: HENOCPEACTBEHHBIH.
Hukonbckuii C. M., TToranoB M. K., Pemernukos H. H., llleskun A. B. MaremaTtuka: anreOpa v Havaja
MaTeMaTHYECKOIr0 aHalln3a, reoMeTpus. Airebpa U Havana MareMaTudeckoro aHanusa: 11 kiacc: ydeOHHK
Ut 00111e00pa30BaTeNbHBIX OpraHu3anuii: 0a30Bbli 1 yriny6snénnsiil yposuu / [C. M. Hukonsckuii, M. K.
[Totanos, H. H. Pemernukos, A. B. llleBkuH]. - 7-¢ u3a. - Mocksa: [Ipocsemenue, 2020. - 464 c. - (MI'Y-
mikoie). — ISBN 978-5-09-074717-2. - TekcT: HEOCPEACTBEHHBIM,

ArtanacsH JI. C., ByryzoB B. ®@., Kagomues C. b. Martemaruka: anredpa u Hadaja MaTeMaTHYECKOTO
ananuza, reomerpus. ['eomerpus: 10-11 kiaccel: yuyeOHHMK Uit 0OILICOOPa30BATEIIbHBIX OpraHU3allni:
OazoBbiii 1 yriyon€unsiii ypoeau / JI. C. AtanacsH, B. ®@. byry3os, C. b. Kagomues [u ap.]. - 7-¢ us.,
nepepad. u qom. - Mocksa: [Ipocsemenue, 2019. - 287 c.: uB. uin. ; 22 cM.. - (MI'Y - mkoine). — Tekcr:
HETOCPEICTBEHHBIH.

HManasz, A. A. Marematuka: yueOnuk / A.A. lanasua. — 3-e usn., ucrp. u gon. — Mocksa: UHOPA-M, 2021.
— 544 c. — (Cpennee mpodeccuonanbHoe oopazoBanue). - ISBN 978-5-16-012592-3. - TekcT: 31€KTPOHHBII.
- URL: https://znanium.com/catalog/product/1214598 (nara obpamenus: 10.09.2021). — Pexxum goctyna: mno
TIOJITTHCKE.

Jlucnukun, B. T. MaTtematnka B 3ajadax ¢ pemieHusMu: ydeOHoe mocobue / B. T. Jlucmukun, W. JL.
Conoseluuk. - 7-¢ u3n., crep. - Cankr-IletepOypr: Jlanp, 2020. - 464 c. - ISBN 978-5-8114-4906-4. -
TexkcT: JJIEKTPOHHBII / Jlanb: 3IIEKTPOHHO-0MOINOTEeYHAS CUCTEMA. - URL:
https://e.lanbook.com/book/126952 (mata obparmenus: 28.09.2021). - Pexxum mocTyma: Ui aBTOPH3.
TMIOJIB30BaTENEH.

9.2. lonoJiHUTEILHAS JIUTEPATypa:

1.

[umnoga, JI. 1. Marematuxka: yue6. mocodue / JL.W. [lIumnosa, A.E. Illumos. - Mocksa: UH®PA-M, 2019. -
238 c. - (Cpeanee npodeccruonansHoe oopaszoBanue). - ISBN 978-5-16-014561-7. - Tekcr: 371eKTPOHHBIH. -
URL: https://znanium.com/catalog/product/990024 (nara obpamenus: 28.09.2021). — Pexxum noctyna: mo
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https://znanium.com/catalog/product/1214598
https://e.lanbook.com/book/126952
https://znanium.com/catalog/product/990024

TIOJIITHCKE.

2. IOxmo, H. C. Maremaruka: yue6uuk / H.C. FOxHo. — Mockga: HWH®PA-M, 2022. — 204 c. — (Cpennee
npodeccuonansoe obpasosanue). — DOI 10.12737/1002604. - ISBN 978-5-16-014744-4. - Texcr:
anekTpornpi. - URL: https://znanium.com/catalog/product/1796822 (nata obparuerms: 10.09.2021). —
Pexxnm noctyma: mo mogmucke.

3. Maremaruka: yueGHoe nocoGue / M. M. UYeprenos, H. B. Kapbaunnckas, E. C. JleGenesa, E. E.
XaputoHoBa; oA, pen. M. M. YepHenosa. - 2-¢ u3n., ucrp. u 01 - Mocksa : PI'VI], 2016. - 342 ¢. - ISBN
978-5-93916-481-8. - Texer: anektpoHHsri. - URL: https:/znanium.com/catalog/product/1192180 (mara
obpamenus: 10.09.2021). — Peskum 10CTymMa: MO HOIIHCKE.

4. bobposa, M. M. Martemaruka 1 WHQOpPMAaTHKA B 3a4ayax ¥ OTBETAX : yueb. -MeTon. mocobue / M. H.
BoGposa. - 3-e m3n., crep. - Mocksa: ®JIMHTA, 2019. - 231 c. - ISBN 978-5-9765-2083-7. - Tekcr:
SNEKTPOHHBIH I 3BC "Koncymsrant cTyzeHTa'": [caiiT]. - URL:
https:/www.studentlibrary.ru/book/ISBN9785976520837.htm!l (nara obpamenns: 10.09.2021). - Pexum
JOCTYyMA: MO MOAIHKCKE.

5. Maremaruka: anrebpa M Hayajla MaTeMaTHUECKOTO aHAIIH3A; reomerpus / Jlykankun A. T. - Mockea:
'S0TAP-Menua, 2018. - 560 c. - ISBN 978-5-9704-4361-3. - Tekert: snexTponHslif // OBC "KoucyssTant
crymenta": [cadt]. - URL: https:/www.studentlibrary.ru/book/ISBN9785970443613 html (mata
obpamenns: 10.09.2021). - Peskum nocTyma: 10 MOAIIHCKE.

S
PykoBoautens 6ubmmuoTexkn / JL.B. Bensena

10 Metoapr o6yqennst Aisi 06yqaOIUXCs HHBAIHIAOB M JIHI C OrpaHHYEHHBIMH BO3MOKHOCTAMH
3/I0POBBSI.

B o0pasoBaTensHOM IpomEcce HCIONB3YIOTCS COLHANbHO-AKTHBHBIE H pedIieKCUBHBIE METOIEI
00y4EHHUS, TEXHONOTHM COUMOKYIBTYPHON PeaGHIHTAIINE C MENbIO0 OKA3aHUS TOMOIIM B YCTaHOBJICHUU
TOHONCHHBIX MEXTMYHOCTHRIX OTHOIICHMH C JPYrMMH OOYYalOIMMHECS, CO3ZAHHH KOM(OPTHOTO
TIICHXOJIOTHYECKOr0 KIIMMaTa B CTYIEHYECKOM IpyIme.

Yenosus 06ydeHus HHBAIHIOB | JIUIT ¢ OTPAHHYCHHBIMA BO3MOKHOCTSIME 3/I0POBBSL:

- yueOHbIC ay/UTOPUH, B KOTOPHIX IIPOBOISITCS 3aHATHSA CO CTYACHTAMHU C HapyIIEHUSIMU CITyXa,
obopynosaHel MynsTEMemuitHOM cueremolt (ITK m  mpoekrop), KOMIILIOTEPHBIE  TH(IIOTEXHONOTHH
GasupyioTcsl Ha KOMIUIEKCE aNlapaTHEIX W IPOrPAMMHBIX CPEACTB, 00ECIEeYHBAIOIIUX MPeoOpa3oBaHIe
KOMIIBIOTEPHOM HH(OPMAIHY JIOCTYIHEIE sl CIaGOBHAAIINX GOPMBI (YKPYIIHEHHbIH TEKCT);

- B 00pa30BaTeIBHOM MPOLIECCE UCTIONB3YIOTCS CONHAIBHO-AKTHRHBIE H pedIIeKCHBHEIE METOIEI
00y4eHHsI: KeHC-METOJI, METOJ| IPOEKTOB, HCCIIEIOBATENECKIN METO/, IHUCKYCCHHU B (hOpMeE KPYTJIOTo
CTOJIa, KOH(EPEHITNH, METO/] MO3TOBOTO MITYpMa.

IIporpamma cocTaBneHa B COOTBETCTBMH C TpeGOBAHHAME @enepasbHOTO roOCYAapCTBEHHOTO
00pasoBaTeNBHOTO CTAHAApTa CPENHEr0 OOIIEro obpasoBanust  (Ilpuxas MunoGpuayku Poccum oT
17.052012 N 413 (pem. or 11.12.2020) "O6 YIBEPXKACHUU (elepaTbHOTO TOCYNapCTBEHHOTO
00pasoBaTeNbHOrO  CTAaHIApTa  CPEHEro  OGIIero oOpa3oBanus"), HPUMEPHOM  IPOrpaMMBI
obmeobpazopatenbHOM yueGHOM qucHHmIHEEL «MareMaTiKay s npodecCHOHaNBHBIX 06Pa30BATEIBHEIX
opramusanuii (IIporoxon Ne 3 ot 21 mrons 2015 r., ®TAY «DUPOy).
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q)OHIl OLCHOYHbBIX CPEACTB IJisd l'IpOMe)KyTO‘lHOﬁ arrecranmmu
o uToraMm OoCBOCHHUA JTUCHHUIIINHBI

1o AuctuIuimHe «MaTtemaTuka»
Tect Nel s npoBenenus nudGepeHIMpOBaHHOTO 3a4ETa
1 cemectp
3aganue 1
Buvibepume 6eprviil omeem u 068edume Kpy#CKom e2o Homep (KIuKHume Kypcopom, nocmasbme
Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

Kakas u3 npuBeieHHbIX HYHKIUH SIBISIETCS JIMHEWHOI:
Bapuanmer omeemos:

5 y=x"

6. y=Igx;

7. y=sinx;

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

OmeHka: TMXOTOMUYECKas; IPaBUIILHOE BHIIOJIHEHUE 33aJaHus olleHuBaeTcst 1 6amiom, a
HenpaBuwibHOE — 0 GaoB.

3aganue 2
Buibepume sephuiii omeem u 066e0ume Kpy#ckom e20 Homep (KIuKHume Kypcopom, noOCmasbme
KpecmuK 6 HeoOX00UMOoll KiemoukKe).

Bennuuna y B Beipaskenuu Y = a-X + b sBasiercs:
Bapuanmur omeemos:
5. 3aBUCHMOU NEPEMEHHOI;
6. He3aBHCHMOU IEPEMEHHOI;
7. anIIuKaToM;
8. aprymeHTOM.
Ortger: 1.
OreHka: TUXOTOMUYECKas; MPaBUIHLHOE BHIMTOJTHCHHE 3aJaHus OlleHBaeTcs 1 6amiom, a
HenpaBuibHOE — () OalIoB.

3aganue 3
Buvibepume sepnuiii omeem u 066edume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmaegvme
Kpecmuk 8 HeoOX00UMOU Kliemoukxe).

BennunHa X B BIpakeHUH Y = a-X + b sBsercs:
Bapuanmul omeemoag:

5. 3aBHCHMOI MepeMEHHOM;

6. anmIMKaToii;
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7. HE3aBHCHUMOU MEPEMEHHOM;

8. (dynkmmei.
Ortger: 3.
OreHKka: IMXOTOMHYECKAs, TPABUIBLHOE BBITIOJHEHUE 3a/IaHMs OlleHuBaeTcs 1 6amiom, a
HenpaBwibHOE — 0 OayIoB.

3ananue 4
Buvibepume sepruiii omeem u 066eoume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

Benuuunet a u b B BeipaskeHuu Y = a-X + b sBusiroTes:

Bapuanmul omeemos:
5. IOJIOKHTCIHLHBIMU,
6. oTpHLATEIbHBIMU;
7. paBHBIMH EAMHUIIAM;
8. moObIMu.

Ortser: 4.

OrleHKa: TMXOTOMUYECKas; PAaBUIILHOE BBIMIOJIHCHUE 33/]aHus OlleHuBaeTcst 1 0aom, a

HernpaBwibHOE — () 6aJIOB.

3ajanue 5
Buibepume seprulii omeem u 066edume Kpysckom e2o Homep (KIuKHume Kypcopom, NOCmagbme
Kpecmuk 6 HeoOX00uMoll Kiemouke).

OyHKIWs Y = a* sIBIIsSETCS
Bapuanmor omseemos:
5. moka3zaTeNnbHOMT;
6. JmorapupmMHUECcKOi;
7. TPUTOHOMETPHUYECKOU;
8. cremneHHOI.
Ortser: 1.
OreHKa: IMXOTOMHYECKAsT; TPABUIBHOE BBITIOJHEHUE 3aIaHus OlleHHBaeTcs 1 6amiom, a
HenpaBuwibHOE — () 0aJIIOB.

3aganue 6
Buvibepume 6epnuiii omeem u 066edume Kpy#CKom e2o Homep (KIUKHume Kypcopom, nocmasbme
Kpecmuk 8 HeoOX00UMOU Klemoukxe).

Oynukius Y = X" IBrsieTCst:
Bapuanmul omeemoag:
5. norapu(pMUUEcKoii;
6. TPUTOHOMETPHUYECKOI,
7. IOKa3aTelIbHOI;
8. cTemeHHOI.
Ortser: 4.
OmneHka: TMXOTOMUYECKas; TPABUIBHOE BHIIOJIHEHHE 3a1aHus oleHUBaeTcs | 6ammoM, a
HenpaBuwibHOE — () 0aIIoB.

3aganme /
Boibepume sepnoiii omeem u 066edume Kpys#ckom e2o Homep (KIuKHume Kypcopom, HoCmasbme
Kpecmuk 8 HeoOX00UMOoll Kiemouyke).
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Oyukiws Y = 10g a X sBIseTCS:
Bapuanmul omeemos:
5. norapupMuUecKoii;
6. TPUrOHOMETPUYECKOIA,
7. IIOKa3aTelIbHOI;
8. cTerneHHOM.
Otser: 1.
OreHKa: JUXOTOMHYECKAs; TPaBHILHOE BHITIOJHEHUE 3a/1aHUs OllcHUBaeTcs 1 6amiom, a
HenpaBuibHOE — () 0aIIOB.

3aganue 8
Buibepume seprvlii omeéem u 066edume KpysHckom e2o nomep (KIuKHume Kypcopom, noOCmagbme

Kpecmuk 8 HeoOX00uMOUl Kiemouke).

Benuuuna a B BeipaxkeHuu 10g a X siBiisieTcs:
Bapuanmuor omeemos:
5. MOJ0XKHUTEJILHOHU U OTINYHOM OT 1;
6. paBHOH -1;
7. pasHoii 0;
8. m00oii.
OTser: 1.
OlneHKa: TMXOTOMHYECKas; TPaBUILHOE BHITOTHEHHUE 3aaHus OolleHUBaeTcs 1 6atom, a
HenpasuibHOE — () OaJIIOB.

3aganme 9
Buibepume eeprvlii omeem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, noCmagbme

KpecmuK 68 HeoOX00UMOoll Kiemouke).

BenuunHa a B BeIpakeHHH Y = &% SBJISICTCSL:
Bapuanmuvl omeemoag:
5. TOJOXHUTENbHOU;
6. paBHOM -1,
7. pasnoii O;
8. mro0oii.
Otger: 1.
OrleHKa: TMXOTOMUYECKas; TPABUIIbHOE BBITIONIHEHHE 3a/IaHKs OlleHUBaeTCs |1 OamioM, a
HenpaBuibHOe — () OaoB.

3aganmne 10
Buibepume sepuviii omeem u 066edume Kpy#CKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00UMOU Kliemoukxe).

Vkaxwure rpaduk GyHkipn y=2*.
Bapuanmul omeemoag:

Ortser: 3.



OreHKa: TMXOTOMHYECKas; TPaBUIILHOE BBIMTOJTHEHUE 3a/IaHUs OlleHUBaeTcs 1 6ayom, a
HernpaBuibHOE — () 6aJI0B.

3aganme 11
Buibepume sepuviii omeem u 066edume Kpys#CcKom e2o Homep (KIUKHume Kypcopom, nocmasbme

KpecmuK 8 HeoOX00UMOlU KiemouykKe).

Ykaxute rpadux QyHkuuu y= (%)X

Bapuanmbz omeemaos.

Ortser: 4.
OneHka: JUXO0TOMHUYECKas; IPaBUIbHOE BBIIIOJIHEHUE 3a/1aHus olleHuBaeTcs 1 6amiom, a
HenpasuibHOE — 0 OayIoB.

3ananue 12
Buibepume sephuiii omeem u 066e0ume Kpy#ckom e2o0 Homep (KIuKHume Kypcopom, noOCmasbme
Kpecmuk 68 HeoOX00UMOoll KiemoukKe).

VYxaxute rpaduk pyHkimu y=logoX.
Bapuanmul omseemos:

Ortser: 1.
OreHka: TUXOTOMHUYECKAs!, MPAaBUIILHOE BBIMOJIHCHUE 33JaHus OlleHUuBaeTcs 1 6amom, a
HenpaBuibHOe — () OaoB.

3aganme 13
Buvibepume sepnuiii omeem u 066eoume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmaegvme
Kpecmuk 8 HeoOX00UMOU Klemoukxe).

Vkaxute rpadpux GpyHkuun ¥~ 'Og%x.

BapuaHmbz omeemoes.




Ortger: 2.
OueHka: TMXOTOMHUYECKasl; MPAaBUIILHOE BHINOJIHEHUE 3aJaHUs olleHuBaeTcs 1 6amiom, a
HenpaBwibHOE — 0 OayIoB.

3ananue 14
Buvibepume sepruiii omeem u 066eoume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

JlonummTre npaByro 4acth GOopMyIsl a* - @ = , e a>0, x u'y — no0bie
JeWCTBUTEIILHBIC YHCIA.
Bapuanmul omeemoas:

1. &+d;
2. a7
3. 4"
4. He 3HaIO.
Ortser: 3.

OneHka: TMXOTOMHYECKas; IPaBUIIbHOE BBIIIOJHEHUE 3a/1aHuUs OlleHnBaeTcs 1 6amiom, a
HenpaBwibHOE — () OaJIoB.

3ananme 15
Buibepume sephulii omeem u 066edume Kpy#ckom e20 Homep (KIuKHume Kypcopom, nOCmasbme
KpecmuK 6 HeoOX00UMOoll KiemoukKe).

Jonumure npaByto 4actb GOpMyIibl a* : @@ = , e a>0, x u 'y — nobnle
NeCTBUTENIbHBIE YHCIIA.
Bapuanmul omeemoas:

5. a-a;

6. a7;

7. a Y,

8. He 3Haro.
Ortser: 3.

OrleHKa: TMXOTOMUYECKasl; MPAaBUIILHOE BBIMOJIIHCHUE 33JaHus OlleHUBaeTcst 1 Oaiom, a
HenpaBuibHOE — () OaIoB.

3aganue 16
Buvibepume eepnuiii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, HoCmasbme
Kpecmuk 8 HeoOX00UMOU Kliemoukxe).

JlonummTe mpaByro yacth GopMyIsl (a*) = , 20e a>0, x u'y — nmoOple
NeMCTBUTENbHBIE YHCIIA.
Bapuanmul omeemoas:

5. -,

6. oY

7. atY;

8. He 3Har0.
Ortser: 2.

OueHKa: IMXOTOMHYECKAs; IPABHIBHOE BBINIOJIHEHHE 3aJaHUs OlleHHBaeTcst 1 6aiom, a
HenpaBuwibHOE — () 0aIIoB.

3apanue 17
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Buibepume seprulii omeem u 066edume KpysHcKom e2o Homep (KIuKHume Kypcopom, noCmagbme
Kpecmuk 8 HeoOX00UMOU Klemoukxe).

Jonummmte rpaByro 4acTb GOpMyisl (ab)* = , 20e a>0, b>0, x — moboe
JIEUCTBUTEIBLHOE YUCIIO.
Bapuanmur omeemos:

5. a"+b*

6. o -b*

7. (a+Db),;

8. He 3Har0.
Ortger: 2.
OreHKa: JMXOTOMHYECKAs; TPABHIILHOE BHITIOJHEHUE 3a/1aHUs OllcHUBaeTcs 1 6amiom, a
HenpaBuibHOE — () OaJIIOB.

3ananue 18
Buvibepume eeprviil omeem u 066e0ume Kpys#ckom e2o Homep (KIuKHume Kypcopom, HoCmasbme
Kpecmuk 68 HeoOX00uMOoUl Kiemouke).

BcraBpTe nmponymiennsie cioBa: IlokazarenbHoil (yHKIMeH Ha3biBaeTCs (QyHKIHS BUIA
, T a — 3a1aHHoe uucio, a>0, a# 1.
Bapuanmuer omeemos:

5. y=a¥

6. y=x"

7. y=logax

8. y=kx+b
Otser: 1.

OrneHka: TMXOTOMHYECKAs; MPABIIILHOE BHITIOJHEHNE 3a/1aHUs OlleHnBaeTcst 1 6amiom, a
HenpasuibHOE — () OaJIoB.

3aganue 19
Buibepume sephuiii omeem u 066e0ume Kpy#ckom e2o0 Homep (KIuKHume Kypcopom, noOCmasbme
Kpecmuk 6 HeoOX00UMOoll Kiemouke).

I[OHI/IH_II/ITC OIIPECACIICHUC!: Crenenpro uncna a>0 ¢ pauroHAaJIbHBIM IIOKa3aTeeM I = m
n

re M — mesoe 9ucio, a N — HaTypayibHoe (N>1), Ha3bIBACTCS YUCIIO . Bapuan-
muvl OMEemos:

5. m/am

6. am

7. a"

8. a
Ortger: 1.

OrneHka: TMXOTOMHYECKas; IPaBUIILHOE BHIIIOJHEHUE 3a/1aHUs OlleHnBaeTcs 1 6amiom, a
HenpaBuibHOE — () 6aJsIoB.

3aganue 20
Boibepume sepnoiii omeem u 066edume Kpys#ckom e2o Homep (KIuKHume Kypcopom, noCmasbme
KpecmuK 8 HeoOX00UMOll KiemouykKe).

Honumure onpenenenue: KopHeM N-oil cTeneHy U3 YKciia a Ha3bIBAE€TCS TAKOE YUCIIO,
N-ast CTeNEeHb KOTOPOTO paBHA,
Bapuanmer omeemos:
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n

No o
» S T

8.
Ortser: 1.
Omenka: TMXOTOMUYECKas; IPAaBUIILHOE BHIIOJIHCHNE 3aJaHUs OlleHuBaeTcs 1 6amiom, a
HenpaBuibHOE — () 0aIIOB.

3aganue 21
Buvibepume sepruiii omeem u 066edume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

[Tpu HeY€THOM N CyIIECTBYET KOPEHb N—OM CTENEHU U3 JII000r0 Yhclia a, U IPUTOM

TOJBKO
Bapuanmer omeemos:

5. onauH;

6. 1Ba;

7. Tpwm;

8. HHCKOJBKO.
Ortser: 1.

OreHka: AMXOTOMUYECKas; MPAaBUILHOE BHITIOJTHCHHE 3aJaHus olleHuBaeTcs 1 6amiom, a
HenpaBuibHOE — () 6aJIoB.

3aganne 22
Buibepume sepuviii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 68 HeoOX00UMOU Klemoukxe).

Kopens TpeThel cTeneHn Ha3bIBatoT
Bapuanmur omeemos:
5. KpHUBBIM;
6. KyOMYHBIM;
7. TPETUYHBIM;
8. KyOMuYecKuMm.
Ortger: 4.
OrneHka: JMXOTOMHYECKas; TPaBUILHOE BHIIIOJHEHUE 3a/1aHUs OlleHnBaeTcs 1 6amiom, a
HenpaBuibHOE — () 6aJIoB.

3aganue 23
Buibepume seprbiii omseem u 066edume Kpy#CKom e20 Homep (KIUKHume Kypcopom, nocmasbme

Kpecmux 6 HeoOXo0UuMoll Kiemouke).

Jlorapudmom uucia b o ocroBanuto a (2>0 u He paBHO 1) Ha3bIBaeTCs:
Bapuanmol omeemos:
1. mokasareb CTENCHH, B KOTOPYIO HY)KHO BO3BECTH YUCIIO D, 4TOOBI MOTYIHTH @;
2. TOKa3aTellb CTENEHHU, B KOTOPYIO HYXKHO BO3BECTH YKCIIO &, YTOOBI OIYIHTh b;
3. a%
4. b2
Ortger: 2.
OL[GHKa: AUXOTOMHYCCKAA; IIPABUIIBHOC BBIITIOJIHCHUEC 3a/IaHUA OLICHUBACTCA 1 68.JIJIOM, a
HernpaBuibHOE — () 6aIIoB.

3aganue 24
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Buibepume seprulii omeem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, noCmagvme
Kpecmuk 8 HeoOX00UMOU Klemoukxe).

JecsaTuyHbIM JiorapudmMoM yrcia b Ha3piBatoT:
Bapuanmul omeéemos:
1. morapudm uncia b mo ocroBanmro 10;
2. norapuwm, pasubiii 10;
3. morapugm uncia 10 mo ocHoBaHuio b;
4. 10°
Ortger: 1.
OrneHka: JMXOTOMHYECKas; IPABHILHOE BHIIIOJHEHUE 3a/1aHUs OlleHnBaeTcs 1 6amiom, a
HenpaBwibHOE — () 0aJIIOB.

3aganme 25

Buibepume seprulii omeem u 066edume Kpysckom e2o Homep (KIuKHume Kypcopom, NOCmagbme
Kpecmuk 6 HeoOX00UMOoll Kiemouke).

Yro ob6o3Havaet 3amuch In b
Bapuanmul omeemos:
1. necsaTu4HbIA JOoTapUBM;
2. norapum uucia b o ocHoBanuto 1;
3. nmorapudm urcia b mo ocnoBaumo 0;
4. HaTypaJIbHBIN JIoTapu(M.
Ortger: 4.
OreHka: AMXOTOMUYECKas; PAaBUIILHOE BHITIOJTHCHHE 3a/JaHuUs olleHuBaeTcs 1 6amiom, a
HenpaBuibHOE — () 6alIoB.

3ananue 26
Buibepume eepnulii omeem u 066edume KpysHcKom e2o Homep (KIuKHUme Kypcopom, nocmagbme
KpecmuK 68 HeoOX00UMOoll KiemoukKe).

Kakue u3 nepeyrcieHHbIX MOHATHIA TEOMETPHH SBISIFOTCS TIEPBUYHBIMH?
Bapuanmur omeemos:

5. Jlyd, TOuka, INIOCKOCTb, TPEYTOJIbHHUK.

6. Ilpsmas, Touka, MIOCKOCTb.

7. TlmockocTs, mpsiMasi, JIyd, yroJl.

8. IlpocrtpaHcTBo.
Ortser: 2.

OrneHka: TMXOTOMHYECKas; IPaBUIILHOE BHIIIOJHEHUE 3a/1aHUs OlleHnBaeTcs 1 6amiom, a
HenpaBuibHOE — () 6aJsIoB.

3ananue 27
Buvibepume sephbviii omeem u 068e0ume KpyiIckom e2o0 Homep (KIuKHume Kypcopom, HOCmasbme
Kpecmuk 68 HeoOX00UMOlU Kiemouyke).

IlepeceuenneM ABYX MIIOCKOCTEN ABISAETCA
Bapuanmuer omeemos:

5. TOYKa
6. mpsmas
7. OTpe30K
8. myu
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Ortser: 2.
OmeHka: TMXOTOMUYECKas; IPaBUIILHOE BHITIOJIHCHNE 3aJaHus OIleHuBaeTcs 1 6amiom, a
HenpaBuibHOE — () 0aIoB.

3aganue 28
Boibepume eepnuiii omeem u 066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, NOCmasbne
Kpecmuk 8 HeoOX00UMOlUl KiemouykKe).

CKOJIBKO JTIOJDKHO OBITh OOIIMX TOUYEK Y MPSMOM C TIOCKOCTBIO, YTOOBI OHA JIeXKasa B
3TOM IIOCKOCTH?
Bapuanmer omeemos:
1. oxna
2. IBe
3. Tpm
4. yeThIpe
OrtBer: 2.

OneHka: TUXOTOMHYECKas; IPaBUJILHOE BBIIIOJIHEHHE 3aJaHUsl OlleHnBaeTcs 1 Oaisiom, a
HenpaBuibHOE — () OaJIIOB.

3ananue 29
Buibepume sepruiii omeem u 066edume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmuk 8 HeoOX00uMOoUl Kiemouke).

Ha ckonpko MHOKECTB pa30MBaET MPOCTPAHCTBO JF00ast MITIOCKOCTH?
Bapuanmul omeéemos:

1. ua nBa

2. Ha TpH

3. Ha YeThIpe

4. He pa3buBaer.
Ortger: 1.

Onenka: AMXOTOMUYECKas; MPAaBUIIbHOE BHIMOJIHEHHE 3a/JaHus olleHuBaeTcs 1 Oamiom, a
HenpaBuwibHOE — () GasIoB.

3aganue 30
Buvibepume sepnuiii omeem u 066eoume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmaegvme
Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

YrtoObI 3a71aTh €IMHCTBEHHYIO IJIOCKOCTH HEOOXOIUMO
Bapuanmur omeemos:

1. naBe TOUKH

2. TpH TOYKH

3. TpU TOYKH, HE JIeKaIIUe Ha OJTHON PSAMOi

4. yeTbIpe TOUKH
Ortser: 3.

OLIQHKaI AUXOTOMUYCCKAs; NPABUJIIbHOC BBIITIOJIHCHUC 3aJaHU OLICHUBACTCA 1 63.J'IJ'IOM, a
HernpaBuibHOE — () 6aIIoB.

3ananme 31
Buvibepume sepnuiii omeem u 066eoume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmaegvme
Kpecmuk 8 HeoOX00UMOU Kliemoukxe).
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Kakue u3 nepeyrcieHHbIX GUTyp 3a1al0T €IUHCTBEHHYIO IUIOCKOCTh B IPOCTPaHCTBE?
Bapuanmul omeemos:

1. nBe mapasuienbHbIC IPSIMbIC

2. J1BE CKpEIIMBAIOIINECS MPSIMbIE

3. TpHU TOUKH

4. pom0
Otser: 1.
OreHKa: JMXOTOMHYECKAs; TPABHILHOE BHITIOJHEHUE 3a/1aHUs OllcHUBaeTcs 1 6amiom, a
HenpaBuibHOE — () 0aIoB.

3aganue 32
Buibepume eeprviii omeem u 066edume KpyiICckom e2o Homep (KIuKHume Kypcopom, noCmasbme
KpecmuK 68 HeoOX00UMOolUl Kiemouke).

CKOJIBKO TUIOCKOCTEH 3a1aI0T JBE NIEPECEKAIOIIUecs MpsMbie?
Bapuanmer omeemos:

1. oAHY TIOCKOCTh

2. IB€ IUNIOCKOCTH

3. 6ECKOHEYHO MHOI'0 IIJIOCKOCTEH

4. He 3a1a10T
OTser: 1.

OrneHka: TUXOTOMHUECKas; IPaBUJILHOE BBINTOJIHEHHUE 3aJJaHUs olleHuBaeTcs 1 6amiom, a
HenpaBuwibHOE — () OasIoB.

3aganue 33
Buibepume sephuiii omeem u 066edume Kpy#ckom e20 Homep (KIuKHume Kypcopom, noOCmasbme
Kpecmuk 68 HeoOX00UMOoll KiemoukKe).

UYepes kakue U3 NePeUnCICHHBIX (PUTYPBI MOKHO TIPOBECTH €TUHCTBEHHYIO TIOCKOCTH?
Bapuanmur omeemos:

1. Yepe3s Tpu TOuKH

2. Uepes npsMyIo U He JeXKalllyto Ha Hel TOUKy

3. Uepes oTpe3ok

4. Yepes nyu
Ortser: 2.

OrneHka: TMXOTOMHYECKAs; MPABIIIFHOE BHITIOJHEHUE 3a/1aHUs OlleHnBaeTcs 1 6amiom, a
HenpaBuibHOE — () 6aJsIoB.

3aganue 34
Buvibepume sepnuiii omeem u 066eoume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmaegvme
Kpecmuk 8 HeoOX00UMOU Klemoukxe).

CKOJIBKO TIOCKOCTEN 3a1a€T Npsimast?
Bapuanmur omeemos:
1. oany miuockocTh
2. IIB€ INIOCKOCTH
3. 0eCKOHEYHO MHOT'O TNIOCKOCTEH
4. ge 3agaer
Ortser: 3.
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Onenka: AMXOTOMUYECKasi; MPaBUILHOE BHIMIOJIHEHHE 3a/JaHus olleHuBaeTcs 1 Oamiom, a
HenpaBmibHOE — () OaJIOB.

3aganue 35
Boibepume sephoiii omeem u 066edume Kpys#ckom e2o Homep (KIuKHume Kypcopom, HoCmasbme
KpecmuK 8 HeoOX00UMOlU KiemouykKe).

JBe npsimbie nepecekarotcs. YTo 3To 3HaYuT?
Bapuanmer omeemos:

1. OHu UMeroT Be 00IIME TOYKH.

2. OHU UMEIOT OHY OOIIYIO TOUKY.

3. OHU CKpEIIHBAIOTCS.

4. OHY UMEIOT OECKOHEYHO MHOT'O OOIIUX TOYEK
Ortger: 2.

OreHka: TUXOTOMUYECKas; IPABHIILHOE BBITIOJHEHUE 3a1aHUs OllcHUBaeTcs 1 Oamiom, a
HenpaBuibHOE — () 6aJIoB.

3aganue 36
Buibepume seprulii omeem u 066edume Kpysckom e2o Homep (KIuKHume Kypcopom, NOCmagbme
Kpecmuk 68 HeoOX00UuMOolUl Kiemouke).

JIBe mpsiMbIe Ha3bIBAIOTCS CKPEIIMBAOIITUMUCS, €CITH
Bapuanmer omeemos:
1. oHUM He UMEIOT OOIIMX TOYEK M HE JISKAT B OJHOM IIOCKOCTH.
2. OHU HMEIOT ABe OOIINe TOUKH.
3. OHH MMEIOT OJIHY OOIIYIO TOUKY.
4. oH’ UMEIOT OECKOHEYHO MHOTO OOIINX TOYEK.
OTser: 1.

OneHka: TMXOTOMHYECKas; TPaBUIILHOE BBIIIOJHEHUE 3a/1aHUs OlleHnBaeTcs 1 6amiom, a
HenpasuibHOE — () OaJIIoB.

3ananue 37
Buibepume sepnoiii omeem u 066edume Kpys#ckom e2o Homep (KIuKHume Kypcopom, HOCmasbme
Kpecmuk 6 HeoOX00UMOolUl Kiemouke).

JIBe mpsiMbIe B TPOCTPAHCTBE HA3BIBAIOTCS MapalIeIbHBIMHU, €CITH
Bapuanmer omeemos:
1. oHu UMEIOT BE OOIINE TOUKH.
2. OHU HE UMEIOT OOIIMX TOYEK M JIEXKAT B OHOM INIOCKOCTH.
3. OHM HE UMEIOT OOIIMX TOYEK, H HE CYIIECTBYET MPOXOIAIICH Yepe3 HUX III0CKO-
CTH.
4. oHn UMEIOT 0ECKOHEYHO MHOT'O OOIIHX TOYEK.
OrtBeT: 2.
OreHka: AMXOTOMUYECKas; MPAaBUIBLHOE BHITIOTHEHHE 3a/JaHus olleHuBaeTcs 1 6amiom, a
HernpaBuibHOE — () 6aIIoB.

3aganue 38
Boibepume sepnoiii omeem u 066edume Kpys#ckom e2o Homep (KIuKHume Kypcopom, noCmasbme
KpecmuK 68 HeoOX00UMOll KiemouykKe).

HpHMaﬂ " IJIIOCKOCTh HEC UMCIOT O6H_[I/IX TOYEK. DTO 3HA4YUT, 4YTO
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Bapuanmur omeemos:

1. oHuM napanenbHsl.

2. OHM IIEPECEKAIOTCS.

3. OHM CKpELIUBAOTCS.

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

Onenka: AMXOTOMUYECKas; MPAaBUIILHOE BHIMOJIHEHHE 3aJaHus olleHuBaeTcs 1 Oamiom, a
HenpaBmwibHOE — () 6aJIOB.

3aganue 39
Boibepume eepruiii omeem u 066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, NoOCmasbme
Kpecmuk 8 HeoOX00UMOll KiemouykKe).

[TpsiMas ¥ MIOCKOCTh UMEIOT TOJIBKO OJIHY OOIIYIO TOUKY. DTO 3HAYMT, YTO
Bapuanmur omeemos:

1. oHM nmapansenbHBl.

2. OHM IEPECEeKaIOTCs.

3. OHM CKpELUBAIOTCS.

4. npsiMast JI€KUT B IIIOCKOCTH.
Ortser: 2.

OneHka: TMXOTOMHYECKas; IPaBUJILHOE BBINIOJIHEHHE 3aJJaHNs olleHuBaeTcs 1 6amiom, a
HenpasuibHOE — () OaJIIOB.

3aganue 40
Buibepume sephuiii omeem u 066edume Kpy#ckom e20 Homep (KIuKHume Kypcopom, noOCmasbme
Kpecmuk 6 HeoOX00UMOolU KiemoukKe).

JIBe TI0CcKOCTH MepeceKaroTcs. DTO 3HAYUT, YTO
Bapuanmer omeemos:

1. oHM UMEIOT OJIHY OOIIYIO TOUKY.

2. OHU UMEIOT OOIIYIO IPSIMYIO.

3. OHH UMEIOT OOIIHii JTyY.

4. OHM HE UMEIOT HUYEero 00IIero.
Ortger: 2.

OrleHKa: TMXOTOMUYECKAsl; MPAaBUIILHOE BBIMOJIIHCHUE 33/JaHus OlleHuBaeTcst 1 0aniom, a
HenpaBuibHOE — () OaIoB.

3aganue 41
Buvibepume sepnuiii omeem u 066eoume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmaegvme
Kpecmuk 8 HeoOX00UMOU Kliemoukxe).

Ecnu onHa u3 ABYX mapaiedbHBIX MPSMBIX TEPIEHIUKYIIpHA K TPEThel MpsIMoi, TO
KaK pacrojio’keHa BTopast psiMast 10 OTHOIIICHUIO K TPEThel ?
Bapuanumer omeemos:
1. mapaynnenspHa
2. IepHeHIUKYIsIpHA
3. CKpemuBaeTcs
4. coBnagaroT
OtBerT: 2.

OueHKa: TMXOTOMHYECKas; IPaBHIBHOE BHIITOJHEHNE 331aHHs OlICHIBaeTcs 1 6amiom, a
HenpaBuwibHOE — () 0aIoB.
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3aganmue 42
Buvibepume sepubiii omeem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, oCmagbme

Kpecmuk 8 HeoOX00UMOlUl KiemouykKe).

Ecnu aBe npsiMble nepneHAuKyIsPHBI K TUIOCKOCTH, TO KaK OHU PACIIOJIOKEHBI 110 OTHO-
LIEHUIO JIPYT K Apyry?
Bapuanmer omeemos:
1. napanienbHb
2. IePIIEeHIUKYJISAPHBI
3. CKpeIMBaroTCs
4. mepecekarTcs
Ortger: 1.

OneHka: TMXOTOMHYECKas; IPaBUIIbHOE BBIIIOJHEHUE 3a/1aHUs olleHnBaeTcs 1 6amiom, a
HenpasuibHOE — () OaJIIoB.

3ananue 43
Buibepume sepruiii omeem u 066edume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmuk 68 HeoOX00uMOoUl Kiemouke).

Eciu nipsimasi mepneHIuKyIsIpHA K IBYM IEPECEKAIONIUMCS TPSMBIM, JISKAIUM B TUIOC-
KOCTH, TO KaK PacIIOJIOkKeHa 3Ta MpsAMasi 10 OTHOIICHHIO K TIOCKOCTH?
Bapuanmer omeemos:
1. mapannenpHa MIOCKOCTH
2. IEPIICHIUKYIIIPHA K IIOCKOCTH
3. JIEKHT B IIJIOCKOCTH
4. mepecekaer MI0CKOCTh
OtBerT: 2.

OneHka: TUXOTOMHYECKas; TPaBUIILHOE BBIIIOJHEHUE 3a/1aHUs OlleHHnBaeTcs 1 6amiom, a
HenpasuibHOE — () OaJIIoB.

3aganue 44
Buvibepume sepuviii omeem u 066edume Kpy#ICKom e20 Homep (KIuKHume Kypcopom, nocmasbme

Kpecmux 6 HeoOXo0UuMoll Kiemouke).

[TmaHUMeTpHs - 3TO U3MEPEHUS . . .
Bapuanmuvr omeemos:

1. yrnos;

2. OTPE3KOB;

3. Ha IJIOCKOCTH;

4. B IPOCTPAHCTBE.
Ortger: 3.

OrleHKa: TMXOTOMUYECKas; IPAaBUIILHOE BBIMOJIHCHUE 33/JaHus OlleHuBaeTcst 1 Oanom, a
HenpaBuibHOE — () OaIoB.

3ananme 45
Buvibepume 6epnviii omeem u 066edume Kpy#CKom e2o Homep (KIuKHume Kypcopom, Nocmasbme
Kpecmuk 8 HeoOX00UMOU Kliemoukxe).

CKOJIBKO NPSMBIX, NEPHIEHANKYISPHBIX K JAHHOW INIOCKOCTH ITPOXOIUT YEPE3 JaHHYIO
TOYKY IPOCTpaHCTBA?
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Bapuanmuer omeemos:

1. onna

2. IB€

3. HU O{HOI

4. 0eCKOHEUHOE MHOXKECTBO
OrTser: 1.

Onenka: AMXOTOMUYECKas; MPAaBUIILHOE BHIMOJIHEHHE 3aJaHus olleHuBaeTcs 1 Oamiom, a
HenpaBmwibHOE — () 6aJJIOB.

3ananue 46
Boibepume sepnoiii omeem u 066edume Kpysrckom e2o Homep (KIuKHume Kypcopom, HoCmasbme
Kpecmuk 8 HeoOX00UMOll KiemouykKe).

Ecnu oniHa U3 IBYX MIOCKOCTEH MPOXOAUT Yepe3 MPAMYIO, MePIEeHANKYIIPHYIO K IPYyTroi
TUTIOCKOCTH, TO KaK PACIIOJIOKEHBI TAKUE TIOCKOCTH?
Bapuanmer omeemos:
1. napannenbHb
2. IePIeHIUKYIISAPHBI
3. CKpelmBaroTCs
4. coBnagaroT
OrtBeT: 2.

Ornenka: TUXOTOMHYECKAs; MPaBUIILHOE BBIMTOJIHEHHUE 3aJJaHNs OlleHUBaeTcs 1 6amiom, a
HenpasuibHOE — () OaJIIoB.

3ananue 47
Buibepume seprulii omeem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, NOCmagbme
Kpecmuk 68 HeoOX00UMOU Klemoukxe).

Yepes ... IPOXOIUT €TUHCTBEHHAS MIIOCKOCTb,
Bapuanmer omeemos:
1. nBe TOYKH;
2. TpY NapauIeIbHBIC TIPSIMBIE;
3. TpH MOMAapHO MepeceKarorecs MpsMbIe;
4. yeTbIpe TOUKH.
Otsert: 3.

OreHka: TMXOTOMUYECKas; MPaBUIILHOE BHIMOJIHEHUE 33JaHus OlleHuBaeTcst 1 6amiom, a
HenpaBuibHOE — () 0aIoB.

3ananue 48
Buvibepume sepubiii omeem u 066e0ume KpyscKom e2o Homep (KIUKHUme Kypcopom, nocmagbme
KpecmuK 68 HeoOX00UMOU Kiemouyke).

[Tpsimast mepecekaeT MIOCKOCTh, €CITH TPSIMast | TUIOCKOCTD . . .
Bapuanumer omeemos:
1. He UMEIOT HU OJHOM OOIIEH TOYKH;
2. IMEIOT OBE O0IIHE TOUKH;
3. IMEIOT TOJILKO OJIHY OOIIYIO TOUKY;
4. UMeroT TpU OOIIUX TOUKH.
Ortger: 3.
OreHKa: TMXOTOMHYECKAs; MPABHIIFHOE BHITIOJHEHUE 3a/1aHUs OlleHUBaeTcs 1 6amiom, a
HenpaBuwibHOE — () 0aIoB.
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3aganme 49
Buibepume sepuviii omeem u 066eoume Kpys#CcKom e2o Homep (KIUKHume Kypcopom, nocmasbme

Kpecmuk 8 HeoOX00UMOlUl KiemouykKe).

Haiinute koopaunatel Bektopa BA, ecinu A (X, y, Z), a B (x1, y1, Z1)
Bapuanumuer omeemos:

5. V(x—x12 + (y — yn? + (z — z1)2

6. (0x; ay; 0z)

7. (X-X1; y-y1; Z-Z1)

8. xx1tyy1+zz;
Ortger: 3.
Ornenka: IMX0TOMUYecKas; IPaBUILHOE BBHITIOJHEHHUE 331aHUs OlleHuBaeTcs 1 Oaiom, a
HenpaBwibHOE — 0 OaJIOB.

3aganme 50

Buibepume seprulii omeem u 066edume Kpysckom e2o Homep (KIuKHume Kypcopom, NoOCmagbme
Kpecmuk 6 HeoOX00UMOol Kiemouke).

Haiiqure yMHOKeHHE BEeKTOpa A Ha 4ucio, eciu A (X, y, Z).
Bapuanmuer omeemoas:

1. \/(x —x1)% + (y —y1»? + (2 — z1)?

2. (ox; ay; 0z)

3. (X=X1; y-y1; Z-23)

4. xx1tyy1+zza
Ortger: 2.
OrieHKa: TUXOTOMHYECKAs; MPABHJILHOE BBHITTOJHEHUE 3a/1aHuUs OIICHUBaeTCs 1 6amiom, a
HenpaBwibHOE — 0 OaJIIOB.

Kpurepun oneHnBanus:

Ouenka «Heyn» | «¥YpoB» | «Xopomo» | «OTaH4HO»
B npounenTax 0-59% 60-75% 76-90% 91-100%
KonnyectBo 6anminon 0-29 30-35 36-45 46-50
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