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1. HEJIX OCBOEHUSA JUCIHUATIINHBI

1.1{+ ob6ecneuenue copMUPOBAHHOCTH IPEACTABICHUI O COLMANBHBIX, KYJIbTYPHBIX U HCTOPUYECKHUX (DaKTOpax CTaHOBICHUS
MaTeMAaTHKH;

1.2]+ obecnieueHre cHOPMUPOBAHHOCTH JIOTHUECKOTO, aJITOPUTMUYECKOTO U MATEMATHYECKOTO MBIIIIJICHUS;

1.3|* obecneueHne chopMUPOBAaHHOCTH YMEHHI IPUMCHSTH ITOJyYCHHbIC 3HAHUS PH PEIICHHN Pa3INYHbIX 33/1a4;

1.4|* obOecrieucHue C(bOpMI/IpOBaHHOCTI/I HpeZ[CTaBJ'IeHI/Iﬁ 0 MaTC€MaTHUKEC KaK 4aCTH O6H1€‘{€J'IOB€‘I€CKOﬁ KYJIbTYPbl, YHUBCPCAJIbHOM
A3BIKE HAYKH, ITO3BOJIAIOIIEM OIMMCHIBATE U U3YyYaTh PCAJIbHBIC IIPOLECCHI U SABJICHUA.

2. MECTO JUCHHUTIIINHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOTPAMMBI

Huka (pazaen) OOIT: |OVI[

2.1|Tpe6oBanns K NpeIBapPHTEILHOI MOATOTOBKE 00yYAIOINET0CS:

2.1.1|/Ins ycnenHoro yCBOCHHSI JUCIUILIMHBI CTYICHT JI0JKEH UMETh 0a30BYIO TIOATOTOBKY T10 MaTeMaTHKe B 00bEME OCHOBHOTO
obuiero oOpazoBaHusl.

2.2 I[l/ICIlI/ll'lJ'Il/ll-lbl H MPAKTUKH, JJISd KOTOPbLIX OCBOCHUE JAHHOM IUCHUIITHHBI (MOZ[yJ'Ifl) Heo0XO0UMO KaK npeaumecTByroiiee:

221 H3y‘IeHI/Ie JUCIHUILIAHBL HCOGXOZ[I/IMO JUI YCTICIITHOTO OCBOCHUSA JUCHHUINIMH €CTECCTBEHHO-HAYYHOT'O INKJIa

3. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA AU CIHUIIJIMHBI

3.1 3uarp

- OCHOBHbBIE NOHATHS, HIeH U METOAbI AJre0pbl 1 MATEMATHYECKOI0 aHAIN3A;

- OCHOBHbIE MOHSATHSA O MJIOCKHX U MPOCTPAHCTBEHHBIX reoMeTpUYecKUuX GUrypax, MX OCHOBHBIX CBOICTBaX;

- 0 mpoueccax U sBJIeHUAX, MMEIOLIUX BePOSITHOCTHBII XapaKTep, 0 CTATHCTHYECKHX 3aKOHOMEPHOCTSIX B peaJibHOM MHUpe, 00
OCHOBHBIX MOHSITHSIX 3JIEMEHTAPHOIi TeOPHUH BEPOSITHOCTEI.

3.2 Ymerhb

- peliaTh 3a/1a44 aJre6pbl M HAYAJ aHAJU3a, TeOMETPHH;

- pelmaTh CTAHJIAPTHBIMHU NPHEMAMH PAIHOHAJbHbIE H HPPAIIHOHAJbHBIE, IOKA3aTe/IbHbIE, CTeNeHHbIe, TPUTOHOMETPUYECKHe
YPaBHEHHUS U HEPaBeHCTBA, X CHCTEMBbI;

- IPUMEHATHh U3y4YeHHbIE CBOIiCTBA reoMeTpu4ecKuX (puryp u GopmyJisl 1J1s pelieHUs] FeOMeTPHYEeCKHX 32124 H 32/1a4 C
NPAKTHYECKHM COJIepKaHHeM.

3.3 Baagern

— MeETOJAaMH N0Ka3aTeJbCTB U AJITOPUTMOB PEIICHUA, YMCHHE UX IPUMEHATD, IPOBOAUTH N0KA3aTCJIbHBIC PACCYK/ICHUA B X0€
peuieHus 3aaa4;

— CTAaHAAPTHBIMH NPUEMAaMHU PCIICHUA PAIMOHAJBHBIX U HPPAIIHOHAJIBHBIX, MIOKA3ATECJIbHbIX, CTENICHHbIX, TDUTOHOMETPUYECCKHUX
ypaBHe}mﬁ H HEPABEHCTB, UX CUCTEM; MCIIOJb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX ITPOrpaMM, B TOM YHUCJI€ IS MOUCKA IIYTH
pelieHus M1 WIIOCTPAIlUHA PEeIICHUS ypaBHeHl/Iﬁ U HEPABEHCTB;

— OCHOBHBIMH IMOHATHUAMMU O IIJIOCKHUX U MPOCTPAHCTBEHHBIX '€OMETPUICCKHUX (I)urypax, MX OCHOBHBIX CBOMCTBAX.

4. CTPYKTYPA U COJEPKAHUE JTUCITUIIJIMHBI (MOAYJIS)

Kox CemecTp KomneTten-
HaumenoBaHue pa3iesioB U TeM /BUj 3aHATHUSI/
3aHATHSA / Kype 10107

Yacos Jlutepatypa |Ilpumeuyanue

Pasnen 1. [loBTopenne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI

1.1 |Tewma 1.1 Llenu u 3amaun MaTeMaTHKH IPU OCBOCHHUH 1 2 JIT.1JI1.2J12.1
crieranbHOCTH. Yucna u Beruncnenus. Lens u 3agaun
MaTeMaTHKH [P OCBOCHUH CIelMaIbHOCTH. ba3oBble 3HaHUSA U
YMEHHS 110 MaTeMaTHKe B IPOQECCUOHAIBHOM U B TIOBCEHEBHOM
nesiTenbHOCTH. JIeHCTBHA Hall TOJI0XKUTENbHBIMH U
OTPUIIATEIILHBIMH YHCIaMHU, OOBIKHOBEHHBIMH Y IECATUYHBIMU
Ipo0OsiMu. JeficTBHS CO cTeneHsIMH, (OPMYITBI COKPAIIEHHOTO

1.2 |Tema 1.2 [IpoueHTHBIC BEIYUCICHNS. Y PaBHEHHS 1 HEPABEHCTBA. 1 2 JI1.1 JI1.2J12.1
ITpocThIe IPOIEHTEI, pa3HBIe CIIOCOOB! HX BHYHUCICHUS. /JIex/

1.3 |Jluneiinble, KBagpaTHbIE, APOOHO- IMHEIHBIC YpaBHEHUS U 1 2 JI1.1 JI1.2J12.1
HepaBeHCTBa /JIex/

1.4 |IIpocTblie u clI0XHBIE TPOICHTHI. [IpolleHTHBIE BEIYUCIICHUS B 1 2 JIT.1 JI1.2J12.1
npodeccronanbHbIX 3agadax /JIex/

1.5 |(IIpodeccronampHOC-0OpUEHTHPOBAHHOE CONepKaHue) Perenne 1 2 JIT.1JI1.2J12.1
3a]]a4y Ha BBIIIOJHEHUE apu(PMETHUECKHUX JICHCTBUI, HEOOXOJMMBIX
B IIpaKTU4IeCKoil U npod.nesrenpHoct. /IIp/

1.6 |(IIpodeccronanbHOE-OpHEHTHPOBAHHOE coAepskanue) Pemenue 1 2 JI1.1 J11.2J12.1
MPaKTHKO- OPHEHTHPOBAHHBIX 33/1a4, COACPIKAILIE MPOLIEHTHL.
VYpaBuenus u HepaBeHcta. /IIp/




Pazpnen 2. Crenenu u kopuu. CteneHHast QyHKIMSA

2.1 |Tema 2.1 CrenenHas QpyHKIHMS U €€ CBOWCTBA. ApUPMETHUECKUI 2 JI1.1 J11.2J12.1
KOpEHb HaTypallbHOM crenenu. /JIex/
2.2 |IloHsATHE CTENEHH C PAMOHANBHBIM U JCHCTBUTEIbHBIM 2 JI1.1 J11.2712.1
nokaszarensaMu. CBOICTBa CTENIEHU C pallMOHAIBHBIM 1
JEeHCTBUTEIbHBIM MOKa3aTenIMu. /JIex/
2.3 |lIpeoOpazoBaHue BeIpaKEHUH ¢ KOpHEM N- 0if cTeneHu. /JIex/ 2 JI1.1 J11.2J12.1
2.4 |Crenennu u xopuu. /TIp/ 2 JI1.1 J11.2J12.1
2.5 |CreneHHsle (GyHKINH, UX CBOHCTBA U Tpaduku /JIex/ 2 JI1.1 J11.2J12.1
2.6 |Crenennsbie Qpyukiuu. /TIp/ 2 JI1.1 J11.2J12.1
2.7 |Tema 2.2 UppanvioHaIbHBIC ypaBHEHHS U HEPaBCHCTBA. PemeHne 2 JI1.1 J11.2J12.1
MPOCTEHIINX UPPALMOHANBHBIX YPABHCHUH U HepaBeHCTB. /JIek/
2.8 |HecranmapTHbie cIOCOOBI pelIcHHUS UPPALMOHAIBHBIX YPAaBHCHHUH. 2 JI1.1 J11.2J12.1
/JTex/
2.9 |Pemenue nppanrioHanbHBIX ypaBHEHUH. /TIp/ 2 JI1.1 J11.2J12.1
2.10 |PemieHue uppanuoHanbHbIX HepaBeHCTB. /TIp/ 2 JI1.1 J11.2J12.1
Paznen 3. [loka3zaTesbHast QyHKIMS, ee CBOICTBA.
Moka3aTeabHble ypaBHEeHHSI U HePaBEHCTBA
3.1 |Tloka3zarenbHas GyHKIHS, ee cBOicTBa U rpaduk. [IpumeHeHne 2 JI1.1 J11.2J12.1
rokasarenbHoi QpyHkuuu. /JIex/
3.2 |Pemenue npocreiimux nokasaTenabHbIX ypaBHEeHUi /JIek/ 2 JI1.1 J11.2J12.1
3.3 |PeuieHue noxa3areiabHbIX YPAaBHEHHH Pa3IMYHBIMKU CIOCOOAMH. 2 JI1.1 J11.2J12.1
/JTex/
3.4 |Pemenue nokasarenbHbIX HepaBeHCTB /JIex/ 2 JI1.1 J11.2J12.1
3.5 [IlokazarenbHas ¢pynkuus /TIp/ 2 JI1.1 J11.2J12.1
Paznea 4. Jlorapudmel. Jlorapudmuyeckas GpyHkuus
4.1 |4.1 loustue norapudma. Jlorapudpm urcna. OCHOBHOE 2 JI1.1 J11.2J12.1
JIOTapUPMHUIECKOE TOKACCTBO. JIeCATUUHBIN M HATYpalIbHbINA
norapudmel, anucio e. Coiicta jorapudmo. [lepexon kK HOBOMY
ocHOBaHuU1o. /JIex/
4.2  |Omnepauus norapudmMupoBaHUs U MOTEHIUPOBaHUS. /JIek/ 2 JI1.1 JI1.2J12.1
4.3  |Bblunciienue u cpaBHeHue Jorapudmos. /TIp/ 2 JI1.1 J11.2J12.1
4.4 |CamocrositenbHas padora /Cp/ 16 JI1.1 J11.2J12.1
45 |Tema 4.2 Jlorapudmudeckasi pyHKIHsI U €€ CBOHCTBA. 2 JI1.1 J11.2J12.1
Jlorapudmudeckue ypaBHEHUs U HepaBeHCTBa. Jlorapupmudeckas
¢bynkuus, ee cBoiictsa. /Jlex/
4.6 |PemieHue norapu)MUIECKUX YPABHEHUH TPeMsi OCHOBHBIMHU 2 JIT.1JI1.2J12.1
Meronamu. Jlorapudmuueckre HepaBeHCTBa. /JIek/
4.7  |Jlorapudmer. Jlorapudpmuueckas Gynkims /TIp/ 2 JI1.1 J11.2J12.1
4.8 |Jlorapudpmuyeckue ypaBHeHHs U HepaBeHcTBa /T1p/ 2 JI1.1 J11.2J12.1
4.9 |(ITpodeccrnoHabHOC-OPUEHTHPOBAHHOE CO/ICPIKAHKE) 2 J1.1
IMpumenenue noraprdmos. Jlorapumbl B IPUPOIE U TEXHUKE. JI1.2J12.1

Jlorapudmuueckas cnupans.  /Tp/

Pa3gen 5. OcHoBbl TpUroHomMerpuu. Tpuronomerpuieckue
bynkuun




5.1 |5.1 Tpuronomerpuueckue (yHKIUH IPOU3BOJIBHOTO YIJia, YNCIIA. 2 2 J1.1
OCHOBHBIE TPUTOHOMETPUUECKUE TOXecTBa. 1. Panuannas u J1.2J12.1
rpaxycHas Mepa yria. [IoBopoT TOUKM BOKPYT Hadasia KOOPIMHAT.

Ormpenienenne CUHyca, KOCUHYyCa, TAHT€HCca U KOTaHTreHca. 3HaKu
CHHYCa, KOCUHYCa, TAHI€HCA U KOTAaHT€HCAa 110 YETBEPTAM.
3aBUCHMOCTD MEXy CHHYCOM, KOCHHYCOM, TAHT€HCOM U
KOTaHI€HCOM OJIHOT'O U TOTO K€ yIila. TpUrOHOMETpUYECKHE
ToXaecTBa. Tpur.QyHKIUH YTJIOB o U - 0. /JIex/

5.2 |®opmyIibl IpUBEAICHUS, CyMMBI M Pa3HOCTH JBYX yriioB. CHHYC H 2 2 J1.1
KOCHHYC JBOMHOTO yria. @opMyiibl HOJOBUHHOIO yria. /JIex/ J1.2J12.1

5.3 |IIpeoOpa3oBaHus TPUTOHOMETPUICSCKUX BEIpakeHui /IIp/ 2 2 J1.1

5.4 |Tewma 5.2 Tpuronomerpuyeckue GyHKIUH, ux rpaduku. O6nacTp 2 2 J1.1
OIpENENEHNs] U MHOKECTBO 3HAYEHUI TPUTOHOMETPUYECKUX J1.2J12.1
¢ynkuuit. Y€THOCTH, HEYETHOCTD, EPUOTUIHOCTH
TpUroHomerpuieckux ¢pyHnkuuii. CoiicTa u rpaduku QyHKIHUN Y

5.5 |CsoiicTBa u rpaduku QyHkmid Y = tg X, y = ctg X. Cxxarue u 2 2 J1.1
pacTsbkeHue rpa(ukoB TPUTOHOMETPUUECKUX (HYHKIMH. J1.2J12.1
[IpeoOpazoBanue rpagukoB TPUTOHOMETPUIECCKUX ()YHKIIHH.

OO0parHble TpuroHomerpudeckue Gpynkuuu. /Jlex/

5.6 |TpuroHomerpuueckue ¢pyHkuuu. [locTpoeHue u YTeHre rpaguKoB 2 2 J1.1
TpuroHoMmeTpuueckux Gpynxuuii /Ip/ J1.2J12.1

5.7 |Tema 5.3 TpuroHoMeTpruecKre ypaBHEHUS U HEPABCHCTBRA. 2 2 J1.1
IMpocreiimue TpuroHoMeTpudeckue ypasHenus. /Jlex/ J1.2J12.1

5.8 |Pemenue ypaBHenuii Buga oS x = a. /TIp/ 2 2 J1.1

5.9 [Perenwue ypaBHenuii Buma Sin X = a. /IIp/ 2 2 J1.1

5.10 |Pemenue ypaBHeHwuii Buaa tg X = a, ctg x = a. /Ilp/ 2 2 J1.1 | |
5.11 |VYpaBHeHus, CBOISNIMECS K KBaJPATHBIM, PEIIaeMbIC Pa3ioKeHHEM 2 2 J1.1
Ha MHOYKUTENH, 0JHOpoaHbIe. [IpocTelimue TpPUroHOMETpUIecKUe J1.2J12.1
HepaBeHCTBa. /JIex/
5.12 |TpuroHomerpuueckue ypaBHEHUs U HepaBeHcTBa. /I1p/ J1.1
5.13 |IIpaxTudeckue 3aHATH C IPOYECCUOHATBLHO-OPUEHTHPOBAHHBIM J1.1
coxepkanneM. OnrcaHue MPOU3BOICTBEHHBIX MIPOIIECCOB C JI1.2J12.1
MOMOILBI0 QYHKIMHA U uX rpadukos. /TIp/
Pa3gen 6. IlocTpoenne rpadukoB GyHKIHH METOIOM
npeoopazoBaHusi HCXOTHOH PyHKIHH

6.1 [IloctpoeHnue, rpagukoB (HYHKIMU METOIOM NPeoOpa3oBaHUsL 2 2 JI1.1 J11.2J12.1
WCXOAHOW (PYHKINH: TapaiieIbHOTO epeHOca CHMMETPHUHI
OTHOCHTEJILHO (OCel KOOpAUHAT, Hauajla KOOPANUHAT, IpsAMOil y =
X), PaCTsDKEHUsI, CKATHUsI BIOJb ocell koopauHat. /TIp/

Pazgea 7. IlpouzBognast yHKI MM, ee IPMMEHECHUE

7.1 |Tema 6.1 I[IpousBoanas ¢yukuuu. [Ipasuna auddepenypoBanus. 2 2 JI1.1 J11.2J12.1
YucnoBast ocieoBaTeIbHOCTb. [Ipeern mocienoBaTeIbHOCTH.

Mpenen Gpynxuuu. /Jex/

7.2 |llocnenoBatensHocTH. [Ipenen nocnenosatenbHocTh. [Ipenern 2 2 JI1.1 JI11.2J12.1
¢bynxuuu. /Tp/

7.3 |lIpupamenue aprymenTa. [Ipuparienue QyHKIUU. 3a1auu, 2 2 JIL.1 J11.2J12.1
MPUBOJAIINE K MOHITHIO TPOoU3BoHON. OnpeneneHue
MIPOM3BOTHOM. AJITOPUTM OTBICKaHUSI PONU3BOTHON. DOpMyITBI
mupdepenupoBanus. /Jlex/

7.4 |HaxoxmeHue mpow3BOIHON HA OCHOBE €€ OTpeeTIeHUs. 2 2 JI1.1 J11.2J12.1
ITpousBoaHas creneHHoi Gyukimu. /TIp/

7.5 |IIpaBuna auddepennuponanust. [Ipon3BoaHas cI0KHOH GYHKIHU. 2 2 JI1.1 J11.2J12.1
/JTex/

7.6 |HaxoxaeHue MPOU3BOIHBIX, IPUMEHSS MPaBHiIa U (GOPMYJIbI 2 2 JIL.1 J11.2J12.1
nuddepenuuponanus. /TIp/

7.7 |IlonsaTue HenpepbIBHOM GyHKIMH. CBOHCTBA HEMPEPHIBHOM 2 2 JI1.1 J11.2J12.1
¢byHKmu. CBsA3b MEXIY HENPEPHIBHOCTHIO U
I hepeHIpyeMOCThIO QYHKINH B TOUKE. AJITOPUTM PELICHHS

7.8 |Haxoxnenue nmpousBonHbix. /I1p/ 2 2 JI1.1 J11.2J12.1




7.9

Tema 6.2 [IpakTrueckre mpuinoxeHus mpon3BogHoN. Ou3muecknit
CMBICII IPOU3BOAHOM. 'eoMeTprdeckmii CMBICT IPOU3BOIHOM
(GyHKIMY — YTI0BO# K03(Q(UIIEHT KacaTebHON K rpaduKy
¢GyHKuuY B Touke. Ou3nueckuii (MEXaHUIECKUI) CMBICIT
MIPOM3BOTHOM- MTHOBEHHYIO CKOPOCTh B MOMEHT BpeMeHH t: v = S
(). YpaBHeHune KacaTelbHOM K TpaduKy QYHKIUH. AJITOPATM
COCTaBIIeHHs] YPaBHEHHs KacaTebHOM K rpadguky pynkimu y=Ff(X).

JI1.1 J11.2J12.1

7.10

Bo3spacranue u yObiBaHue (DYHKIHH, COOTBETCTBUAE BO3PACTAHUS I
yObIBaHUS PYHKIMK 3HAKY TPOM3BOMHOM. 3a/1a4M HA MAKCUMYM H
MuHMyM. MccienoBanue (yHKIIMU HAa MOHOTOHHOCTb. /JIek/

JI1.1 J11.2J12.1

7.11

HaxoxaeHue HanOOoIIbIINe 1 HAMMEHBINNE 3HAYCHUS () YHKIHUIHA,
MOCTPOEHKE rPpagUKOB MHOTOWICHOB C HCIIOJIB30BAHUEM arapara
MaTeMaTH4ecKoro aHaiausza. /JIex/

JI1.1J11.2J12.1

7.12

IIpoussoaHas ¢pyHKIUH, ee npuMmeHeHue. /TIp/

JI1.1 J11.2J12.1

7.13

I'eomerpuueckuii 1 HU3NUIECKUAN CMBICIT BTOPOU TIPOU3BOIHOM.
AJITOpUTM HCCleIOBaHUs (PYHKIIUK U MMOCTPOCHHUS e rpaduka ¢
MTOMOIIBIO MPOU3BOIHON. J[poOHO-nMHeiHas QyHKiwms. /Jlex/

JI1.1 J11.2J12.1

7.14

Uccnenoanne QpyHkimii 1 nocrpoenue rpadukos. /IIp/

JI1.1 J11.2J12.1

7.15

(IIpodeccronanbHOE-OPUEHTUPOBAHHOE COAEPAKAHHE)
HaxoxeHne onTUMaabHOTO pe3ynbTara ¢ IOMOIBIO
IIPOMU3BOJHOM B IPAKTHUYECKUX 3a/1auaX Npod.HANPaBIEHHOCTH.

JI1.1J11.2J12.1

Pasnen 8. IlepBooOpa3nas GyHKIMH, ee NPHMeHEeHHE

8.1

Tema 7.1 IepBooOpasHast QyHKIMU U HEONPEACICHHBIA HHTETPAIL.
O3HaKOMJIEHUE C [IOHATHEM HHTETpaia U IepBooOpa3Hon Juis
¢byuxmun y=Ff(X). Perrenve 3amad Ha cBA3b IEPBOOOPA3HO U €€
MIPOU3BOTHOM, BBIYHCIICHUE TIEPBOOOPA3HOM 11t JaHHOH (HyHKIINH.

JI1.1J11.2J12.1

8.2

Tabnuna GopMyn st HAXOKACHUS ITepBOOOpa3HbIX. M3ydeHune
IIpaBUIIa BBIYKUCIICHUS IepBO0Opa3Hoii. /JIex/

JI1.1J11.2J12.1

8.3

[lepBooOpa3znas ¢pynkuuu. /TIp/

JI1.1J11.2J12.1

8.4

[Tonstre neonpenenéunoro uaTerpana. [Ipasmna
uHTerpuposanus. /Jlex/

JI1.1 J11.2J12.1

8.5

Heomnpenenennsiii uarerpain. /Ip/

JI1.1 J11.2J12.1

8.6

Tema 7.2 OnpenenéHHBIA HHTETPAJ U €0 MPAKTHYECKOe
MIpUJIOKEHHUe. 3a7aull, NPUBOAIINE K TOHATHIO ONPEAETICHHOTO
HHTErpajia — 0 BBIYMCICHUH IJIOLAAN KPUBOJIMHENHOMN Tpanemnuy,
o nepemeneHny Touku. IloHsTHE ONpeenéHHOro NHTEerpaa.

JI1.1J11.2J12.1

8.7

I'eomerpuueckuii 1 GpU3NIECKUIl CMBICI ONPEIETICHHOTO
unterpana. ®opmyna Hetorona— Jleliouuna. [Tnomans
KpHUBOJMHEHHON Tpanenuu. /JIex/

JI1.1 J11.2J12.1

8.8

BeluncneHue onpeaeneHHbIX nHrerpanos. Ilnomans
KpHUBOJMHEHHON Tpanenuu. /IIp/

JI1.1 J11.2J12.1

8.9

(IIpodheccronampHOS-OPUCHTUPOBAHHOE Cofiepykanue) PenieHne
3aj1a4 Ha MPUMEHEHUE HHTETpaia IS BEIYUCICHHUS (PU3HISCKUX
BeNIMYMH U uiommaneii. [[pumenenune neprooOpas3Hoil GyHKIHN B
3anavax npod.HanpasneHnoctu. /I1p/

JI1.1 J11.2J12.1

Paznen 9. Dy1eMeHTHI TEOPUU BePOSITHOCTEH U
MaTeMaTHYeCKOH CTATHCTUKH

9.1

Tema 8.1 OcHoBHBIE HOpPMYIIBI KOMOUHATOPUKH, CTATUCTUKU U
TEOpHH BepoATHOCTel. OCHOBHBIE TIOHATHS KOMOHHATOPHKH.
CoObITHE, BEpOSITHOCTE COOBITHA. ClI0KE€HHE U YMHOXKEHUE

JI1.1 J11.2J12.1

9.2

DJeMeHTHl KOMOMHATOPUKH U TeOpHH BepostHocTei. /IIp/

JI1.1 J11.2J12.1

9.3

(TIpodeccronapHOS-OPHEHTUPOBAHHOE coAepkanue) Pemerne
3a/1a4 Ha OMpe/esIeHNe KJIaCCHYeCKON BepOsSTHOCTH. BeposTHOCT
B Ipo(hecCHOHANBHBIX 3a1auax. /I1p/

JI1.1 J11.2J12.1

9.4

Tema 8.2 JluckpeTHas ciaydaiiHasi BeIMYMHA, 3aKOH €€
pacnpeneneHus. 3a1a4d MATEMAaTHIECKOH CTaTHCTHKU. Buabl
ciydaiiHbIX BesnnuuH. OnpeaeneHne JUCKpeTHOH ciydaiiHoi
BEJIMYUHBL. 3aKOH paclpeleNieHUs] JUCKPETHOH CITyqaitHOM
BenuuHbL. Ee unciosbie xapakrepuctux. [lepeuunas obpadborka
CTaTUCTHYECKUX JIAHHBIX. YHCIIOBBIE XapaKTePUCTHUKH (CpenHee
apudMeTHyecKoe, MeIaHa, paMax, aucrepcus). Padora ¢
Tabnuamy, rpadpukaMu, guarpammam. /JIex/

JI1.1 J11.2J12.1

9.5

OneMeHTHl MaTeMaTHyeckoi cratucTukuio /Ilp/

JI1.1 J11.2J12.1




9.6

(ITpoheccronaIbHOE-OPUEHTUPOBAHHOE COJICPIKAHHE)
[IpeacTaBieHue TaHHBIX. 3312491 MATEMaTHYECKOMH CTATHCTHKH B
npodeccuoHanbHou aestenbHocT. /TIp/

JI1.1 J11.2J12.1

Pa3gen 10. IlpsiMble M IJIOCKOCTH B IPOCTPAHCTBE

10.1

Tema 9.1 OcHOBHBIE TOHATHUS cTepeoMeTpun. Pacnionoxxenue
MPSIMBIX U TUIOCKOCTEH B pocTpancTse. 1. [Ipeamer
crepeoMeTpurl. OCHOBHBIE MOHATHSL. AKCHOMBI CTEPEOMETPUHU U

JI1.1 J11.2J12.1

10.2

IMepecekaromuecs, TapaJUICIIBHBIC U CKPEIMBAIOIINECS MPSIMBIC.
Vron Mexy NpsIMBIMU B pocTpaHcTse. [lepneHnKyIsIpHOCT
npsmbIX. /JIex/

JI1.1J11.2J12.1

10.3

Pemnienre 3a1a4 Ha B3aMMHOE PACHOIOKEHUE TIPSIMBIX, IPSIMBIX U
rwiockoctei. /TIp/

JI1.1 J11.2J12.1

10.4

Tewma 9.2 [MapamrensHOCTS B mpocTpancTBe. [lapamiensHOCT
npsiMoii u mnockocty. Onpenenenue. [Ipusnak. Coiictsa. /Jlex/

JI1.1 J11.2J12.1

10.5

IMapamnensHocTs 1ockoctelt. Onpenenenue. [TpusHak. CpoiicTBa.
Tetpasap u ero anemenTsl. [lapannenenumnen u ero >IeMeHTHI.
CBolicTBa IPOTHUBOIOIOXKHBIX IPaHell U AuaroHanen
napaieNenuIe/a. /JTex/

JI1.1 J11.2J12.1

10.6

Perienue 3agau no Teme napauiebHOCTh Miockoctei. /TIp/

JI1.1 J11.2J12.1

10.7

Tewma 9.3 [lepneHAUKYIAPHOCTH B IPOCTPAHCTBE.
IMepnennuKynapHOCTb NpsAMbIX. [lapanensHble IpsMbIe,
MIepIEeHANKYIISIPHBIE K IUIOCKOCTH. [IpH3HaK MepeHIUKYIIPHOCTH
pssMoi u mockocty. /JIex/

JI1.1J11.2J12.1

10.8

[lepnenaukynsp u HaKJIOHHEIE. Teopema o Tpex
NepHeHIUKYIApax. YToa MeXIy IpsMON U INIOCKOCTBIO. YTOI
MEXy INIOCKOCTAMH. [IeprneHanKyIIpHOCTh MIIOCKOCTEH.

JI1.1 J11.2J12.1

10.9

[psiMbie U mI0cKOCTH B poctpancTse. /T1p/

JI1.1 J11.2J12.1

10.10

(TTpodheccronambHOC-OpUEHTUPOBAHHOE cojiepkanue) [Ipsmble u
IUIOCKOCTH B PELICHUH MTPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4. /IIp/

JI1.1 J11.2J12.1

10.11

Tema 9.4 JlekapToBBI KOOPAMHATHI B pocTpaHcTse. /TIp/

JI1.1J11.2J12.1

10.12

Tema 9.5 Bekrops! B npocTpaHcTBe. ClIOKEHNE U BEIYUTAHHE
BEKTOPOB. YMHOXXEHHE BEKTOPA Ha YHCIO. YTOI MEXKIY
BekTopamu. CKaJIsipHOE IPOou3BeieHue BeKTopoB. /IIp/

JI1.1J11.2J12.1

10.13

(TTpodheccronaIbHOS-OPUSHTUPOBAHHOE COJICPIKAHHE)
KoopauHatel 1 BEKTOPBI IIPH PEIICHUH MPUKIaAHbIX 3axad. /TIp/

JI1.1 J11.2J12.1

Pazgen 11. MHOrorpaHHMKH U Tejia BPallleHHs

11.1

Tema 10.1 MHOTOTpaHHHUKY U UX CBOMCTBA. BeprmuHel, pebpa,
rpaHu MHoOrorpanHuka. Ilpusma (HaksIoHHas, IpsAMas,
NpaBHJIbHAS) U €€ JNIeMEHTHI, ceueHwus1. [lapatenenumne.
CaoiicTBa npsMoyronsHoro napamuienenunena. Kyo6. /Jlex/

JI1.1 J11.2J12.1

11.2

Iupamuna u e€ snementsl. [IpaBuibHas nupamuga. Y ceueHHas
nupamuza. Ihiomans N0BEpXHOCTH MHOIOTPaHHUKOB.
IMpocreiimue koMOMHALIME MHOTOIPaHHUKOB. Brrancienue
9JIEMEHTOB MPOCTPAHCTBEHHBIX QUIyp (pEOpa, IMaroHau, yIisl).
IIpaBunbHBIC MHOTOTPaHHUKH. /JIeK/

JI1.1J11.2J12.1

11.3

MHororpansukH. I1101a1s TOBEPXHOCTH MHOIOIPAaHHHUKOB.
IMpusma. /TIp/

JI1.1 J11.2J12.1

114

MHororpannuku. [1nomaas N10BEpXHOCTH MHOTOTPAHHHUKOB.
IMupamuna /TIp/

JI1.1 J11.2J12.1

11.5

(TIpodeccronansHOE-0pHEeHTUPOBaHHOE cosepxkanue) [loHsTHE 0
CHMMETPHH B IPOCTPAHCTBE (IICHTPAIbHAS, OCEBAsI, 3ePKAbHAs).
O0001eHne MpeICTaBICHIH O PaBUIILHBIX MHOTOTPaHHHKAX
(Tetpasap, Ky0, OKTa’Ap, JoaeKadp, ukocasap). [Tpumepsr
cumMmetpuit B ipodeccun. /TIp/

JI1.1 J11.2J12.1

11.6

Tema 10.2 Tena Bpamenust u ux cpoiicrsa. Llununap, koHyc, ux
pa3Beptku U ceueHus. Cepa u map. /Jlex/

JI1.1 J11.2J12.1

11.7

Pemienue 3anau no reme uunuHap, konyc. /Ilp/

JI1.1 J11.2J12.1

11.8

Pemenue 3anau no teme cepa u map. /Ip/

JI1.1 J11.2J12.1




11.9 |Tema 10.3 ITnomaau noBepxHOCTEH U 0OBEMbI MHOTOTPAHHUKOB, 2 JI1.1 J11.2J12.1
Tel BpaueHus. O6beM IpsSMOYroIbHOIO Hapajlelenunesa.
O6beM ky6a. O0beMbl IPSIMO#A IPU3MBI ¥ HHHHAPA. OOBEMBI
nupamuel U konyca. Oobem mapa. [Tomobue ten. OTHOIIEHUS
Ioael NoBepxHocTel 1 00beMOB NOJOOHBIX Tell. /JIex/
11.10 |HaxoxneHue oObeMa MPMOYTOIEHOTO Napajuie]ennena, Kyoa, 2 JI1.1J11.2J12.1
MpSIMO¥ TpU3MBbI U nmnuHapa. /TIp/
11.11 |HaxoxnaeHue o0beMa mupaMubl 1 Konyca. /I1p/ 2 JI1.1J11.2J12.1
11.12 |Bruucnenne o6beMa mapa u mwioman chepst. /IIp/ 2 JI1.1 J11.2J12.1
11.13 |Pemmenue 3a1a4 Ha COOTHOIICHUS IUIONIAIEH MOBEPXHOCTEH 2 JI1.1J11.2J12.1
00BEMOB 10100HBIX Teu. /TIp/
11.14 |(IIpodeccuoHanbHOE-OpUCHTHPOBaHHOE coaepskanue) [Inomany u 2 JI1.1J11.2J12.1
00BEeMBI B IPUKIIATHBIX 3a1a4ax. /TIp/
11.15 |(IIpodeccuonanbHOE-OpUCHTHPOBAHHOE cosiepkanue) Pacuer 2 JI1.1J11.2J12.1
o0bema BMectuMocTH BemectB. /IIp/
11.16 |CamocrostenbHas padora /Cp/ 30 JI1.1 J11.2J12.1
11.17 |Koncynsranuu /Konc/ 6 JI1.1J11.2J12.1
11.18 |Sx3amen 6 JI1.1 J11.2J12.1




5. ®OHJ1 OHEHOYHbBIX CPEJICTB

5.1. ®oH/1 OLIEHOYHBIX CPEICTB JIsl IPOBeJeHHUs] IPOMEKYTOUHOI aTTecTAUU

ITpoMesxxyTodHas aTTecTalus NPoXoJuT B opMe 3k3ameHa. [lepeueHb BONPOCOB K 9K3aMEHY:

1. Onpenenenue LENbIX U PAlMOHAIBHBIX, AIEHCTBUTEIILHBIX YHCEI

2. [Mpubmmxénnpie Beruucnenus. [IpubnmxEHHOe 3HaUeHHE BEIMYMHBI M TOTPEIIHOCTH MPUOJINKESHUI.

3. Onpenenenne KoMIIeKCHOro yucia. CioxeHne KOMIUIEKCHBIX Yicell. Y MHOKEHHE U JIeJIeHHe KOMIUIEKCHBIX YHCce.

4. 'eoMeTpuuecKkoe NpeICTaBIeHUEe KOMIIIEKCHBIX YHCE

5. Omnpenenenue KOpHS N-0¥ CTENEHH U €r0 CBOKCTB.

6. Onpenenenue gorapudma, IeCATUUHOIO U HATYPaJIbHOTO jlorapudma. 3anmch OCHOBHOIO JorapuMuueckoro Toxjaecrsa. Coiictsa
norapudmoB. [lepexon K HOBOMY OCHOBAHHIO

7. IlpeoOpazoBaHue pallMOHAIBHBIX, HPPALMOHAIBHBIX, CTEIIEHHBIX, TIOKA3aTeNbHbIX, JIOTapU(PMUUECKUX BHIPAKECHUI.

8. Onpenenenne paguaHHON MepHI yIiia, CHHyca, KOCHHYCa, TAHT€HCa U KOTaHTeHca yncna. BpamarensHoe nBmkeHne. YucnoBas OKpyKHOCTh
9. 3HaueHHs TPUTOHOMETPHUECKUX QYHKIMIA st yriaoB 30°, 45°, 60°, 90°

10. OcHOBHEIE TPUTOHOMETPHYCCKUE TOKACCTBA, (HOPMYIT IPUBEICHHUS.

11. 3anuck GpopMyn cuHyca U KOCHHYCA JIBOMHOTO yriia; (JOPMYJI TIOJIOBUHHOTO yTJia

12. 3anuck popmMyn cuHyca, KOCHHYCa M TaHT€HCa CYMMBI M Pa3HOCTH JIBYX YIJIOB

13. TIpeoOpazoBaHus CyMMBI TPUTOHOMETPHYECKUX (DYHKIIHIA B IPOM3BEICHUE M IPOU3BEICHHS B CYMMY. BhIpakeHHne TPUTOHOMETPUIECKUX
(GyHKIMI Yepe3 TAHT'€HC MTOJIOBUHHOTO apryMeHTa

14. OyHkIws y = SINX 1y = COSX, UX OCHOBHbIE CBO¥CTBA U rpadukn. OyHKIuK y = tgX, y = ctgX, ux cBOMCTBa U rpaduKn

15. Onpenenexue apkCUHyca, apKKOCHUHYCa, apKTaHI'€HCca Yucia. PeneHue npocTeimx TpUroHOMeTpUIeCKUX YpaBHEHUI

16. Pemrenre mpocTeUIINX TPUTOHOMETPHUECKAX HEPABEHCTB

17. Onpenenenue Gynkuun. Haxoxnenue sHaueHnit pynkunuu. ITocrpoenue rpadhukoB JTMHEHHON, KBaapaTUUHOHN HyHKIMIA.

18. TToka3zarenbHas QyHKIHs, ee cBoiicTBa [TocTpoeHue rpaduka mokazaTeabHOH QyHKIMN

19. Jlorapudmuueckas GyHkiys, ee cBoiicTa. [loctpoeHue rpadukoB JorapupMuueckux ¢yHKIHUH.

20. OmpeneneHre NPOU3BOIHON QYHKITHH, €€ TEOMETPHYECKOTO U (PH3HUECKOTO CMbIca. M3yuenune npaBui u hopmyi auddepeHInpoBaHus
OCHOBHBIX 3JIEMEHTapHbBIX (DyHKINIH

21. OmnpeneneHue BTOPO# MPOU3BOHOM, €¢ TeOMETPHUYECKOTO M (PU3UUECKOTO CMBICIIA. BBIUNCIICHHE IPOU3BOAHOM 0OPATHOM M CIIOKHON
GbyHKIIH

22. BriBOII ypaBHEHHs KacaTenbHOW. [[puMeHeHre MPOU3BOIHOM K UCCISIOBAHUIO (DYHKIMIA U TIOCTPOCHHUIO TPpa)uKOB

23. Onpenenenue NepBooOpasHOH, HEOIPEIEICHHOTO U ONPeJeIeHHOTO HHTEerpaa

24. TIpuMeHeHre OnpeAeIeHHOTO HHTErpaa Uil Hax0X IeHHs TUTONAAn KpuBoIuHeHO! Tpaneiun. ®opmyna HetoTona— JleiiOnuma

25. 'eomeTpuU4ecKHii CMBICII OIIPE/IENICHHOT0 UHTerpajia. Brraucinenue miomaneil KpMBOJIUHEHHBIX TPaeii.

26. Permenrie paninoHambHBIX U UPPAIMOHATIBHBIX YPAaBHEHUN U CHCTEM.

27. PemieHue noka3aTeJbHbIX U JIOTapU(PMUIECKUX YPAaBHEHUH U CHCTEM.

28. PanmoHanbHbIE M HppallioOHaNbHBIE, TOKa3aTeNbHbIe U orapudMudeckiue HepaBeHcTBa. OCHOBHBIE MPUEMBI UX PELICHUSL.

29. Pemienue TpPUrOHOMETPUUECKHUX YPABHEHUI U CUCTEM, HEPABEHCTB.

30. OcHOBHBIEC TOHATHS KOMOMHATOPYKH. PazMerienns, nepectaHOBKH, coueTanmst. @opmyna 6unoma Hetorona. CBolicTBa OMHOMHHABEHBIX
ko3¢ dunuentoB. TpeyronsHuk ITackans.

31. CoObITHE, BEPOSTHOCTH COOBITHS, CIIOKEHHE H YMHOKEHHE BeposiTHOCTeH. [ToHsTHE He3aBUCHMOCTH cOOBITHH. JIMCKpeTHas cirydaiiHast
BEJINUUHA, 3aKOH €€ paclpeeeHNs, YUCIOBbIe XapaKTePUCTUKU JUCKPETHOH ciydaiiHol BenuuuHbl. I[TIoHATHE 0 3aK0HE OOJIBIINX YHCEIL.
32. PacnionoxeHune NpsMBIX U IFIOCKOCTEH B IIPOCTPAHCTBE.

33. IlapannenbHOCTh MPSIMBIX B TpocTpaHcTBe. [lapamienbHOCTh NPSIMOM U IJIOCKOCTH.

34. ITapannenbHOCTh MIOCKOCTEH

35. Ky0 u ero cedeHus. Yros MeXay IByMs NPAMBIMHU. YTOJ MEXIY MPSIMOH U MIOCKOCTBIO

36. [lepneHIUKyYIAPHOCTD MPSIMBIX B IPOCTpaHCTBE. [lepnenanKyIspHOCTb NPSAMOM U INIOCKOCTH

37. TeopeMma o Tpex nmepneHauKymnspax. AByrpanusiii yroi. lleprneHAnKyIIpHOCTD MIOCKOCTEH

38. BriBoJ ypaBHEHUil cdepbl, INIOCKOCTH U NPSIMOi

39. Omnpenenenne GpyHKIUH, €€ 00TACTH ONpeNeNICHNs] 1 MHOXECTBa 3HaYeHUI; Tpaduka pyHKuu. [loctpoeHne rpadukoB (yHKIHI,
3a/laHHBIX Pa3JIMIHBIMHA CHOCO6aMI/I

40. 3anmch CBOWCTB (D)YHKIIMU: MOHOTOHHOCTB, Y€THOCTB, HEYETHOCTh, OTPaHUYEHHOCTh, IEPHOIMYHOCTE. HaxokIeHe TPOMEKYTKOB
BO3pacTaHus U y6bIBaHl/Iﬂ, HaI/I6OJ'II>IHCFO 1 HAUMCHBIIICTO 3HAYCHUS, TOUCK SKCTpEMYyMa

41. Onpenenenne oOpatHbIX QpyHKIUil. HaxoxaeHune odxacTn onpeneneHus u o0aacTy 3Ha4eHui oopatHoi yHkimn. [TocTtpoenne rpaduka
o0OpaTHON (QyHKLIUH

42. TlpeobpasoBanue rpadukoB. Pemenne ypaBHeHn# rpaguaeckumM criocoboM. Pemenne HepaBeHCTB rpagmIeckuM CriocoooM.

43. OnpeneneHue MHOTOIPaHHUKA M €T0 OCHOBHBIX 3J1eMEHTOB. Onpe/eneHie 1 NOCTPOSHUE MPSMOI U HaKJIOHHOH npu3Mbl. Onpenenenue
MIPaBUIbHOM MPU3MBI

44. OmpeneneHre U NOCTPOCHUE MapajlIeNienuIeaa, Kyoa

45. CumMeTpui B KyOe, B nmapajienenumnesne, B npusMe u nupamuzie. [locrpoenne ceuenus ky0a, MpU3Mbl U IUPaMUIbI

46. OmnpeneneHre U NOCTPOSHUE NMUPaMU/Ibl, TPaBUIILHON MUPAMUAbI YCEUCHHOW MUpaMUbl, TETPadipa

47. IlpaBunbHbIe MHOTOTpaHHUKH. [IpencraBienue o MpaBUIbHBIX MHOTOTPAHHHUKAX (TETpasap, KyO, OKTa’Ip, AOAEKadIp U UKOCAdIp)

48. Ompenenenue u rpaduueckoe n3o0paxeHue: cepsl, eHTpa chepsl, paguyca chepbl, Auamerpa chepsl

49. Omnpenenenue u rpaguyeckoe H300paxkeHue: mapa, IeHTpa 1apa, paauyca napa, iuaMmerpa mapa

50. YpaBHeHue cdepbl, BBIBOJ ypaBHEHHUS chephl B IPIMOYTOIBHON CUCTEME KOOPAUHAT

51. B3aumHoe pacnonoxeHue cepsl ¥ INIOCKOCTH: HE UMEIOT OOILIUX TOYEK, UMEIOT MHOXECTBO OOIIMX TOYEK, O/1Ha 00Ias TOUKa.
I'paduueckoe nzobpaxenue

52. KacaTenbHas IIIOCKOCTH K cepe: TeopeMa, 10Ka3aTeNnbCTBO, 00paTHas TeopemMa




53. nowmaxap cheps
54. Onpezenenue KacaTenbHOH K cdepe, TOUKU KacaHUs
55. B3auMHOE pacronokeHne npsmMon 1 chepsl
56. llapoBoii cerMeHT
57. lllapoBoii ceKTop
58. llapoBoii cioit
59. Onpenenenue u rpaduyeckoe n300pakeHre: HUIMHAPA, 00pa3yOIUX IIMHIPA, OCH LWJIMHAPA, OCHOBAHUH IMJIMH]IPA, BHICOTHI
LWINHPA, paauyca, T1aMeTpa IIHHpA.
60. Omnpenenenue u rpadpuueckoe U300paxKeHUe: 0CEBOTO CEUECHUs], CEUEeHHs LIMINHPA NEPHEHIUKYISPHOI K OCH IIOCKOCTBIO.
61. Ilpsamoii KpyroBoH MIHHID.
62. PazBepTka OOKOBOI MOBEPXHOCTH LMIIMH/IPA.
63. ®opmyna mommaa 60KOBOH MTOBEPXHOCTH IIUJIMHApPA.
64. ®opmya MI0MAaaH MOTHOM MOBEPXHOCTH LMINHPA
65. Onpexenenue u rpaduyeckoe U300pakeHHe: KOHyca, 00pa3yIoIInX KOHYCca, OCH KOHYCa, OCHOBaHUS KOHYCa, BEpIIMHBI KOHYCa, O0OKOBOU
IIOBEPXHOCTH KOHYCA, BBICOTHI KOHYCa, CEUEHUsI KOHYCa.
66. OnpezeneHue OOKOBOM, MOJHOW MTOBEPXHOCTH KOHYCa, (OpMYyJia HAX0XKICHHS TUIOMIAaId OOKOBOMA, TIOJIHOW TIOBEPXHOCTH KOHYCA.
67. Onpenenenue u rpaguueckoe U300pakeHUE: YCEUEHHOIO KOHYCa, OCHOBAHUM YCEUEHHOT0 KOHYCa, BBICOTHI YCEUEHHOI'O KOHYCa, OOKOBOH
MIOBEPXHOCTH YCEYEHHOTO KOHYCa, 00pa3yIoINX yCeUeHHOTO KOHYCa.
68. Omnpenenenue 60KOBOIL, IOTHOI NOBEPXHOCTH YCEUEHHOI'0 KOHYca, (hopMyJiia HaX0XKJEHUs IUIomany OOKOBOIL, IIOJIHON IOBEPXHOCTH
YCEUEHHOT'0 KOHYyca
69. Beruucnenue oobema Ky0a, psIMOYTOJIbHOTO MapaljieseluIe/1a, IPU3MBbI, IIMITHHIIPA
70. BeruuciieHue oobeMa MUpaMujibl, KOHYyCAa, mapa.
71. BeluncneHnue mIomaay MOBEpXHOCTH LIMIHHAPA, KOHYCa, Chepsl.
72. JlekapToBa cucTemMa KOOpAHHAT Ha 1IockocTu. OmnpenesaeHne BEKTopa, MOIyIsl BEKTOPA.
73. PaBeHCTBO BeKTOPOB. CII0)KEHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YUCIIO.
74. Paznoxenne BeKTOpa 1o HampasieHus M. OtnipeiesieHne yria MeXIay AByMs BEKTOPaMHU.
75. Beluncnenue KOOpAUHAT BEKTOPA, CKAIIPHOTIO IPOU3BEAEHNS BEKTOPOB.
76. Pa3noxxeHne BEKTOpa 0 KOOPIHMHATHBIM BeKTOpaM. BBenenne hopMyisl paccTOSHAS MEKIY JBYMSI TOUKAMH.
Kpumepuu oyenueanus:
5 OawIoB BBHICTaBISETCS CTYACHTAaM 3a NOJHBIM M TMPaBWIBHBIA OTBETHA BCE BOIMPOCH OWJIETa CIIOTHYECKIMOOOCHOBAaHHEMAapryMEHTOB,
BOTBETEHETOIIHOOK.
4 Oamta BBICTABIISICTCS CTYJECHTaM, eciu BOIIPOCHI Ounera PacKpBITHI IOJIHOCTBIO,
HO06OCHOBaHI/IH}_'IOKa3aTeJ'ILCTBaHe}lOCTaTO‘{HLI,l'[pI/I3TOMZ[Ol'[yI_[IeHLII[Be-TpI/IHeCyIlIeCTBeHHLIeOIJ_II/I6KI/I,I/ICHpaBJ'IeHHI)IeH0
TpeGOBaHHIONPEIOAABATES.
3 bamta CTaBUTCS CTyJEHTaM 3a IIPaBUJIbHBII OTBET Ha BOIIPOCHI Ourera, pu
3TOMIOIYIIEHO00JIe€0 THOHOITOKUITOM3IIOKEHUIO(PAKTOBIITHOOJIEe IBY X -TPEXHEOUETOBBOTBETE.
20ata CTaBUTCA CTYACHTaM, €CIUIOMYICHBICYIIECTBEHHbIE OIINOKH,TOKA3aBIIIe, YTO 00YJaIOMIUIACS He 00TagaeT 0013aTeIbHBIMA YMEHHSMH 110

5.2. ®onj 011eHOYHBIX CPEACTB AJIsl MPOBEAeHUsI TEKYIEro KOHTPOJIs

Ipenctasnen B Ilpunoxenuu 1 x paboueil nporpaMme JUCLUILUIUHEL

6. YYUEBHO-METOAUYECKOE U HTH®OPMAILIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIST)

6.1. Pexomenayemas gutepatypa

6.1.1. OcHoBHast 1UTEpPaTYypa

ABTOPBI, COCTABUTEIH 3arnaBue W3narensCcTBo, Komnnu-Bo
JI1.1 |H.B.boromoios Aunrebpa v Havasa ananusa: yueonoe |[IOpaiit, 2022 | https://urait.ru/bcode/489977 -HeorpaHuueHHBIIT
nocoOue I CpeHero JIOCTYII 3aPErHCTPHUPOBAHHBIM [OJIb30BATEISIM
po¢eCCHOHATBHOT000pa30BaHMs
JI1.2 [B. A. T'yceB T'eomeTpust: yaeOHOE TTOCOOUE IS HOpaiir, 2022 | https://urait.ru/bcode/489977 -HeorpannyeHHbIIH
U. B. Koxyxos CpeaHero npodeccHOHAIBHOIO JIOCTYIT 3aPETrHCTPHPOBAHHBIM [OJIb30BATEISIM
A. A. Ilpoxodres 00pasoBaHs
6.1.2. lonoHUTEIbHAS TUTEPATypa
ABTOpBI, COCTaBUTENN 3arnaBue WznarenscTBo, Konnu-Bo
JI2.1 |Boromonos H. B. Anre6pa 1 Havasa aHanu3a: yqeOuuk i |FOpaiit, 2021 https://urait.ru/bcode/469825-neorpannacHHbIH
cro JIOCTYII 3aPErHCTPHUPOBAHHBIM [OJIb30BATEISIM
JI2.2 |Boromosos H. B. T'eometpust: yaeOHOE mocodue st HOpaiit, 2022 | https://urait.ru/bcode/489978-neorpannueHHBI
cpeaHero npoheccnoHalIbHOTO JIOCTYII 3aPErHCTPUPOBAHHBIM [OJIb30BATEISIM
obpazoBaHus

6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH « AHTEepHET»

21 |O6pa3OBaTenLHLII71 MOPTaJ I HOATOTOBKH K 9K3aMeHaM 110 NpoduiibHON 1 6a30BOi MaTeMaTHKe

6.3. IlepeyeHb MPOrpaMMHOro odecrneyeHust

6.3.1|I/IHTepHeT-6pay3ep - Chromium



https://urait.ru/bcode/489977
https://urait.ru/bcode/489977
https://urait.ru/bcode/469825
https://urait.ru/bcode/489978

6.3.2|O(b1/ICHLH‘v'I maker - LibreOffice

6.4 Ilepeyenb HH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM

6.4.1|1ICC «KoncynbranTILmrocy

6.4.2|1ICC «I"apanT»

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOAY JIST)

7.1|ITomeneHus AJ1s IPOBEICHUS BCEX BHIIOB paboT, MPEAYCMOTPEHHBIX YIEOHBIM IIAHOM, YKOMILJIEKTOBAHbI HEOOXOIUMOIH
CIECMANN3UPOBAHHON yueOHOW MeOEIbI0 M TEXHUUECKUMH CPEJICTBAMH 00yUYCHHS.

8. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIIUXCSA 11O OCBOEHUIO JUCHUTIIJIMHBI (MOAY JIST)

Mertoaudeckue ykazaHHs 110 OCBOCHHIO TUCIUIUIMHEI IpecTaBiieHsl B [IpunoxkeHnu 2 Kk pabouei mporpaMme IUCIAIUINHEL.




Ipunoxenune 1

®OH/J, OEHOYHbBIX CPEJICTB

OVYJ.07 MaTtemaTuka

1. Onucanue noka3aresieil U KpUTepUEB OLIEHNBAHUS KOMIIETEHI[UI HA PA3JIMYHBIX ITANaxX X

(opMupoBanus, onucaHue MKAJ OLEeHUBAHUSA

1.1 Iloka3arenu u KPpUTCPpHU OLICHHBAHUA KOMIICTCHITUI:

YV ]I, cocTapnstoniue
KOMIICTCHITHIO

ITokazarenu
OLIEHMBAHUS

Kpurepun onennBanus

CpenctBa
OLICHUBAHUS

3HaTh:

- OCHOBHBIC TIOHSTHS, UICU H
METOIBI anreOopol u
MaTeMaTH4YECKOr0 aHaIN3a;

- OCHOBHBIE ITOHATHS O TIOCKUX
u MIPOCTPAaHCTBEHHBIX
reOMEeTpHUYECKUX (PUTYpax, UX
OCHOBHBIX CBOMCTBAX;

- O Iponeccax u sABJICHUAX,
MMEIOIINX BEPOSTHOCTHBIN
XapakTep, O CTATUCTHYECKUX
3aKOHOMEPHOCTSAX B peabHOM
MHpe, 00 OCHOBHBIX HMOHSTHSX
3JIEMEHTapHOMN Teopuu

BEPOSITHOCTEM.

CdopmupoBaBuiuecst

CHCTEeMATHYEeCKHe 3HAHUA 00
OCHOBHBIX TOHATHUSAX, HOESIX U
MeTOoJ1ax anreOpel u
MaTEeMaTHYECKOTO aHAIH3a; 00
OCHOBHBIX ITOHITHAX O TUIOCKUX
u MPOCTPAHCTBEHHBIX
TeOMEeTpPHUECKUX (purypax, ux
OCHOBHBIX CBOMCTBaX;

0 TIpoleccax U SBICHUSX,
UMEIOIITIX BEPOATHOCTHBIN
XapakTep,
3aKOHOMEPHOCTAX B PEalbHOM

0 CTaTUCTHYCCKUX

MHDPE, 00 OCHOBHBIX ITOHSITHUSAX
3JIIEMEHTAPHON TEOpUU

BEPOSITHOCTEH.

YpoBeHb 3HAHMIOCHOBHBIX
MOHATHH, HJIEH H METOJ0B
anreOpsl 1 MaTEMaTHIECKOTO
aHaJgn3a; OCHOBHBIC TMOHSITHS
0 TUTOCKUX u
MPOCTPAaHCTBEHHBIX
reoMeTpuyecKux (urypax, ux
OCHOBHBIX CBOMCTBAX;

0 TIporeccax M SBJICHHUSAX,
UMEIONINX  BEPOSTHOCTHBIN
XapakTep, O CTaTUCTHYECKUX
3aKOHOMEPHOCTSIX B
00

IIOHATHAX

pearbHOM MHUpE,
OCHOBHBIX
3JIIEMEHTAPHON Teopuu

BEPOSITHOCTEH.

T1-T18,
113 (1-14)

Ymern:

- pemare 3amadd anredpsl U
Hayasl aHaJIN3a, TeOMETPHN;

- peuiaTtb CTaHAapTHBIMU
HpI/IéMaMI/I palMOHAJIBHBIC U
UppanroHajIbHbIE,
OKa3arelibHble,  CTEIEHHBIE,
TPUTOHOMETPHUYECKHE

YpaBHCHUA U HEPABCHCTBA, UX

CHCTEMBI;
- [pUMEHATb  U3y4YCHHBIC
CBONCTBa r€OMETPUYECKUX
buryp wu  dopmynsl  ans
peeHus reOMETPHUYECKHX

3a/1a4 ¥ 3aja4 C MPaKTHYCCKUM
CoJIepIKaHUEM.

CdopmuposaBmuecst
cHCTeMaTHYeCKHe  yMeHHus
pemwath 3amadud  anreOpbl |
Hayvaj aHaJ13a, TeOMETPUH;
peuaTtb CTaHAapPTHBIMHA
npuéMaMy  palUMOHAIBHBIE |
HppaloHaIbHEIE,
MIOKa3aTeNbHbIe,  CTEIEHHbIE,
TPUTOHOMETPUYECKHE

YpaBHEHUA U HCPABCHCTBA, UX

CUCTEMBI; MIPUMEHSATh
H3y4YCHHBIE CBOICTBa
reoMeTpudeckux  Guryp
bopmyIiBl JUIst peLieHus

reOMETPHUYCCKUX 33/1a4 U 33724
c MPAKTUICCKUM
COZIepIKAHUEM.

YpoBeHb YMeHUsIpeIaTh

3ajauyd  anreOppl W Hayal
aHaJM3a, FTeOMETPHUH;

peumaTtb CTaHAapPTHBIMU
HpI/IéMaMI/I panroOHaJIbHBIC W
UppaOHAIBHBIE,
MOKa3areyibHbIE, CTEIECHHBIE,
TPUTOHOMETPUUECKHE

YpaBHEHUA U HCPABCHCTBA, UX

CUCTEMBI; MPUMEHATH
U3y4YEHHbIC CBOMCTBa
reoMeTpuueckux Quryp Wu
GopMynBl Ui peIIeHUs
TEeOMETPUYECKUX  33/a4 H
3aJjady = C  TPAKTHYECKUM
COZIEPKAHUEM.

T1-T18,
T3 (1-14)




Baanern:

- BJIaJCHHC METOJaMU
JIOKA3aTeIbCTB M AITOPUTMOB
yYMEHUE

peuicHus, nux

TIPUMEHSTD, MIPOBOIUTH
JOKa3aTeNbHbIe PACCYKICHHS B
XOJIe PEIlICHUS 3a/1a4;

— BIIaJICHHE

npueMamMmu

CTaHIaPTHBIMH
pereHus
paoHaIbHBIX u
HppariOHATbHBIX,
MOKa3aTEeNIbHBIX,  CTETCHHBIX,
TPUTOHOMETPHYECKUX
YpaBHCHUI W HEPaBEHCTB, HX
CUCTEM; HCIIOJIb30BaHUE
TOTOBBIX KOMITBIOTEPHBIX
mporpaMm, B TOM YHCIE IS
MTOWCKA

NyTH peIeHus |

WJUTIOCTPALIAN peueHus
YPAaBHEHUI U HEPABEHCTB;

—  BIAJCHHE  OCHOBHBIMH
HOHATUSAMU O IUIOCKUX U
MIPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (PUrypax, ux

OCHOBHBIX CBOMCTBAX;

CdopmupoBaBmmecs

CHCTEMATHYECKHE BJIAJICHUS
METOJaMH  JIOKa3aTeNbCTB U
aJITOPUTMOB PEIICHUS, YMCHHE
WX TPUMEHSATh, IPOBOAHTH
JTIOKa3aTeNIbHbIE PACCYKICHHS B
XOJIe pelIeHus 3a1a4;

CTaHAapTHBIMHU IprueMaMu
pEIICHUs palMOHAJBHBIX |
WpparMOHATbHBIX,
MOKA3aTEeNbHBIX, CTENEHHBIX,
TPUTOHOMETPUYCCKUX

YpaBHEHU! W HEPaBEHCTB, WX
CUCTEM; HCIIOJIb30BaHUE
TOTOBBIX KOMITBIOTEPHBIX
MporpaMM, B TOM YHCIE IS
peuieHus U

Ioucka mnyTH

WJUTFOCTPALUA penieHus
YpaBHEHUI U HEPABEHCTB;

OCHOBHBIMH  TOHSTHSMH O
IUIOCKUX U MPOCTPaHCTBEHHBIX
TreOMETPHUYECKUX (PHUTYpax, UX

OCHOBHBIX CBOMCTBAX;

YPOBCHL BJIAJCHUA
METOAaMHM JOKa3aTCJIbCTB H

aJTOPUTMOB pericHus,
YMEHHE WX  IPUMEHSTH,
MIPOBOJUTE  JTOKA3aTeIIbHBIC
paccyxaeHus B xoze
penieHus 3aay;

CTaHJAPTHBIMH  TIpHEMaMH

pelIeHusl palUoOHAIBHBIX H
HUppalOHAIbHBIX,
MOKA3aTENBHBIX, CTENCHHBIX,
TPUTOHOMETPUUYECKUX
YPaBHEHU U HEPABEHCTB, UX
CUCTEM; HCIOJb30BaHNE
TOTOBBIX KOMITBIOTEPHBIX
IporpaMM, B TOM YHUCIIE OIS
MoWCKa TMyTH pELleHus U
WJUTIOCTPALAN pereHus
YpaBHEHUI U HEPABEHCTB;
OCHOBHBIMH TOHATUSAMHU O
IJIOCKHAX u
MPOCTPAaHCTBEHHBIX
reoMeTpu4YecKux purypax, ux

OCHOBHBIX CBOMCTBAX;

T1-T18,
113 (1-14)

T — mecmosvie 3a0anus, 113 — npaxmuueckue 3a0anus

2 Tumnosble KOHTPOJbHBLIC 3aJaHUsl WJIM HHBIC MaTEpHAJbI, HeOﬁXO}]I/IMbIe JJId OLCHKH

3HAHMH, YMeHMH,

HaBBIKOB W (MJIM) ONbITA [eATEeJbHOCTH,

(l)OpMPIpOBaHI/IH KOMIIeTEHIIMH B nmpomecce 0CBOCHUsI OﬁpaBOBaTeJII)HOﬁ nmporpaMmmal

TecToBBIC 3a1aHUA:

1 cemecTp

Tect 1 «IloBTOpPEeHHE Kypca MaTeMATHKH OCHOBHOM LIKOJIbD)

1 BapuaHnr.

1. 3nauenue Beipaxkenus (0,25 + 7 % + 2)1109 + 1% paBHO

a)2 6)1 B)4 13

2. YKaxuTe KOpeHb (MM KOPHU, €CITH UX HECKOJIBKO) YPaBHEHHUS:

1) 2x2-32=0

a)0; 16 6)0;4 B)4;-4 1) 2;-2
2)3x? -x=0

931 60 3 130 15l

3) x3-5x%+ 6x=0

a)4;3;2 0)3; 2;1 BO0;1;2 1n)0; 2;3

4)5(x—2)=7x + 16

a)-11 6)12 B)-13 1) 14

XapaKTepU3YIOLIUX 3TaMbl




5) = =12
a)0,1 6)10 B)100 1)1

3. Ykaxure PCHICHUC KAXKAO0I'0 U3 HEPABCHCTB!
1) 4(7 - 2x) < 3(4x — 2)

a) [177’ +OO) 6) [2739 +OO) B) (-OO’ 1'7] F) (-OO’ 2'3]
2)3x? -7x+2 <0
a) (03] U [2 +o0)0)[1; 6]m)(-00; 1] D 52
=1d

2) (-0 15] U [2; +0) ) (-0, =2)U(L5; 2) B) (-2 1, 5)U (2Z; +%0) 1) (-00;—2) U (2; +0)

4. PemenneM cUCTEMbI YpaBHEHU I

{XZ +y2 =10
Xx-y =2
SIBJISIFOTCSI TAPBI YUCEL:
a) (2;1); (-1;-2) 6) (1;3); (-1;-3) B) (3;1); (-1;-3) r) 3;4); (-3;-4)
2 BapuaHr.
1. 3HaveHue BBIpaKEHUS 0,2 +3 % - %): 226 + 2% paBHO

a) 2 6)1 B4 13

2. YKaxxuTe KopeHb (MM KOPHH, €CIIH UX HECKOJIBKO) YPAaBHEHHUS:

1) 3x2-27=0
a)3;-3 0)0;3 B)9; -9 r) 0;9
2) 2x? -x=0
a)2; 0 6)3:2 B0 3 1L
3) x3-x2-2x=0

a)3;2;-1 0)0; 2;,—1 1B)0;3;2 r) 0; 1;2
4)3(x—4) = 8x +3
a)-3 0) -2 B) 3 r)2
5) = = 150
2)0,01 6) 100 8) 10 10,1

3. yKa)KI/ITC peHICHUEC KAXA0I'0 U3 HEPABCHCTB!
1) 23— x)< 12-5x

r) [-1;6]

a) (-00; —2]06) (-00; 3] B) (-00; 2] r) [3; +w)
2)2x%? -5x-3 =0
8) (-o0; —1] U [3; +00)6) (-00; —1] U [6; +00) -2 3]
3) 24—6x> <0
2X+9

2) (-00;—4,5]U(2;2)  6) (-00;—4,5]U[2; +00) B) (-4,5; 2)U (2Z; +%0) 1) (-00; —4,5)U (-2; +00)

(x? +y? =17
4. PemieHreM CUCTEMbI ypaBHEHUH 3 1 SIBJISIFOTCS TIAPbI YUCEJT:
y-ox =
a) (-1;4); (-1.6; 3,8) 6) (1;4); (-1,6; -3.8) B) (1;-4); (1,6;3,8)
3 Bapwuasr.

1. 3naueHue BBIpAKEHUS (% -575+ %): 55 - 15% paBHO:
a) 12 0)- 16 B) 18

1) (4;1); (3,8; 1,6)

r) -14



2. YKaxuTe KOpeHb (WA KOPHH, €CITH MX HECKOJIBKO) YPaBHEHUS:

1) 4x2- 64 =0
a)0; 4 0)0; 16 B) 2; -2 r) 4;-4
2) 7x% -x=0
a)1;7 6) 0;7 B)0; > r0; —7
3) x3+ 3 x%-4x=0
a)0; 1;-4 0)0;, —1;2 B)1;3;-2 r) 0; —2;3
4)4(x —3)=9x + 13
a) 3 6) 4 B)-5 -2
5) — =150
2)10 6) 0,1 8) 0.01 r) 100

3. YkaxwuTe pemeHne Kaxaoro 3 HepaBeHCTB:
1) 2(2-3x) =232x-1)

S I T T R W R
2)3x? -5x-2<0
023 6) (oo =31 U2 +®) ) (o521 U[i+e) ) [~3;2]
35

a) (-00; —5) U m;i) 6) (-00; —5] U [0; +o0) BM5HDUG;+w) IOHEO)UG:+w)

. {xz +y? =13
4. PemiennieM cHCTEMBI YpaBHEHUH
x-2y =—1
SIBIISTIOTCSI TIAPhI YHCEIL:
a) (1;4); (-2,4; -3,6) 0) (3;2); (-3.4; -1,2) B) (3;4); (24, 4.2) 1) (2:3); (-1,2;-3,4)
4 BapuaHr.

1.3HaueHue BBIpAKEHUS (g -95+ %) 341 + 2% paBHO

a)2 0)4 B) 0 r) -2

2. YKaxuTe KOpeHb (MM KOPHH, €CIIN UX HECKOJIBKO) YPaBHEHHSI:
1) 5x2-125=0
a) 25; -25 0) 0; 25 B) 5; -5 r) 0;5
2)4x? -x=0
a) l; " 0) 1;4 B)4; 0 r) 0; i
3) x3+ 7 x2+10x =0
a)-4,-1;0 0) -5, —2;0 B)-1;0; 2 r) —3; 0;4
4)T(x—-2)=5x+12

a) 15 0)-9 B) 11

r) 13
5) =2 =16
a)100 0) 10 B) 0.1 r) 0,01

3. YkaxuTe peleHne KaxI0ro u3 HepaBeHCTB:
1) 5(2- x)<7x-26
a) [3;+o) 0) (-o0; 1] B) (-00; 3] r) [5;
+00)
2)2x% -7x-4 =0



@) [~ 4] 6) (-o0; {1 U [2 +o0) B) (o0 =31 U4 +0) 1)
Y <0
a) (100U (5 +0) 6 (=101 U [0:9) B) (00U (F; +0) (0 ) U (10; +o0)
V{XZ +y? =25
4. PemenneM cUCTeMbI ypaBHEHU I
x-y =1

SBJIAIOTCA IMApbl YUCEII:

) (-4; 3); (4 -3) 6) (5: 3): (-3 -5) B) (5D (L4 1) @:3) (34

Tect 2 mo Teme: «CTeneHU H KOPHHY

1. Bsuuciure ala?.

1) a®
2) a®
3) at
4) aql®

8
a
2. Brruncnure —

1) a®

2) all

3) a=®

4) a—ll

3. Bbmumciure 9*%372

1) 27

2) 3

3) 1

4) 81

4. Cpapaure uncna 0,272 u 0,273,

1) <

2) >

3) =

4) He CpaBHHUTH

5. Kak naswiBaetcs rpaduk GpyHkuun y = 2x2 — 3?
1) rumep6ona

2) mapaboina

3) mpsimas

4) xybuueckas napabdosa

6. VYmpocture BlpaxkeHne 3% * 32X x 35,

1) 32X2+5

2) 33x—5

3) 33x+5

4) 3x+5

7. UYemy paBHO V/32m,

1) 3"
2) 32n
3) 32
4) 32n
8. Bemuncaure V492
17

2) 49

3) 49?2

2

[

AR



4) 49*
9. Haiigute 3HaueHNE BRIPAXKCHHUS V8% « /2%,
1) 32
2) 16
3) 2
4) 64
10.Borunciure  V—27.
1) -27
2) HET pelIeHuit
3) -3
11. Tlpu KaKHX 3HAYCHHSX X UMEET 3HAYCHHE BEIPAKCHHE VX — 5.
1) x<5
2) x>5
3) x=5
4) npu mo0BIX X

12. Pemmre ypaBHeHne x> = 216.
1) 46
2) 8
3) 6
4) -6

2
13. 3amummure C MOMOIIBIO 3HAKA KOPHS  A3.

1) Va3
2) Va2
3) Va
4) Va

Tect 3 no Teme:«JJlorapugm. CpoiicTBa Jjorapugpmon»

1. Beruucnure log, 16.
1) 16

2) 2

31

4) 4

2. Bpranciure logs 3.
1) 3

2)0

31

4) 2

1

3. Bepruuciure logs2.
1) 2

2) -2

31

4) 3

logs 16
4. Brruuciure 5 .

1) 5
2) 2
3) 16
4) 1

3logg 2
5. Bemauciaure 3 .

1) 3



2) 2

3)8

4) 9

6. Hatigure x, ecim logx 36 = 2.
1) 6

2) 2

3) 36

4) 64

7. Boruucnure logy 2 1093 81.
1) 81

2) 2

3) 4

4) 3

8. Boruucnure logiz 2 + 10912 72.
1) 2

2) 3

31

4) 12

9. Beruucaure logs 75 — l0gs 3.
1) 2

2) 1

3)5

4) 3

10.Yemy pasuo logab + logac?
1) loga (b +¢)

2) loga (b -c)

3) loga bc
b

4) logac
11. Ha3zoBute obnacts onpenenenust Gyukiwn y = l0gz (X - 2).
1) (0; )
2) (1;+ )
3) (=1
4) (- o; + 0)
12. Pemmte ypaBHeHue logy X = - 2.
1) 4
1
2) 4
3) -2
4) -4
13. Pemmte ypaBuenue logs (X + 2) = 1.
1)1
2) 3
3) -1
4) 2
14. Pemmnte HepaBeHCTBO Ig X >1.
1) x> 10
2) x<10
3) x>1
4) x>0
15. Kakoe 13 MHOXKECTB SIBIISIETCSl pEllICHUEM HepaBEHCTBA log. (x +3) < 1.
1) (-o;-1)



3)
4)

1)
2)
3)
4)

1)
2)

2) (-o0; + )
3) (-1 +)
4) (-1;3)

1. Boruncnure logs 27.
1) 2
2) 1
3) 27
4) 3
2. Beruncnure logs 1.
1)1
2) 4
3)0
1
4) 4
3. Breruncnure logy, 4.
1) 4

2) 2
3) 2

i

4) 4
logg 13
4. Brruuciure 6 .

1) 13
2) 6
3) 1
4) 2

5. Bwruucnure
1) 2
2) 15
3)3
4) 9
6. Haiigure x, ecu logz 4=X.
1) 4
2) -2
3) 2
4) 1
7. Boruucaure logs l0g: 8.
1) 8
2) 3
2
1
Beruncnure 1g 5 -1g 2.
1
7
3
10
Beruncnute logs 15 — logs 5.
1
10

152 log.53

Bapwuanr 2



3)
4)

10.

1)
2)
3)
4)

11.

1)
2)
3)
4)

12.

1)
2)
3)
4)

13.

1)
2)
3)
4)

14.

1)
2)
3)
4)

15.

1)
2)
3)
4)

3
0
Yemy pasHo log, b*?
bk:
k
logab
k logab
Hazosure 06s1acTh onpenenerus GyHkmuu Y = 10gos (X + 5).
(- 6; +0)
(5; + )
(-0;5)
(- ;- 5)
Pemure ypaBHenue logs X = 2.
3
36
64
6
Pemure ypasuenue logs (X - 3) = 2.
28
25
2
5
Pemme HepaBeHcTBO logs X < 2.
X<9
X<2
X<8
X<3
Kakoe u3 MHOKECTB SBIISIETCS pELICHHEM HEPAaBCHCTBA
(5 + )
(- 05 5)
(1; +0)
(-o0;1)

logz (x-1) > 2.



Tect 4 mo Teme: «KOCHOBBI TPUTOHOMETPHI»
Bapuanr 1

1 Onpenenure 3HaK BepakeHns cos 155° - sin 570°:
1<0

2=0

3>0

4=1

2 Beruucnure sin 15°:

1 V6—v2

40
3 Haiigure 3HaYeHHE BBIPAXKCHUS Sin 56° - cos 34° + cos 56° - sin 34°:
10
22
31/2
41
4 Beruucaute cos 105°:
G
4
21

34

40

5 Beraucaute sin 159 - cos 15°:
11

21/2

3-1

40

6 Berauciute cos? g — sin? g:

11/2
20
31
3
7 Yupocture 2 cos® a — cos 2a:
1-1
21/2
31
40

g

1-tg ry

& Berauciure

1-1
21/2
31
40

o . 8w,
9 Haiinnre 3HaueHue sin 5



1+3/2
21

3 —V/3/2
40

10 MoryT Ji1 0JTHOBpEMEHHO OBITh CITPaBEIJIMBBI PABEHCTBA COS & = % U sina = %:
1 na

2 HeT

11 Haiinure 3HaueHue cosa, eciu sina = 0,6 u g <a<Tm.

12

2 —0,8

3172

40,6

12 MoryT 11 0JIHOBPEMEHHO ObITh CIPaBEJIUBbI PABEHCTBA tg @ = % uctga = ;:
1 na

2 HeT

13 Yrpocture tg1°-tg3°-tg5°-..-tg87° - tg89°:
12

20

31/2

41

14 HaiimuTe 3Ha4eHUE COSQ, €CIIH ctg @ = —3 U a - yroiy 4 4eTBepTH:
12

3
2 =
10

3 30
10

40

15 Yupocture Boipakenue cos(a + ) + cos(a — f):
1 8cosa-cospf

2 2cosa-cosf

31

4 cosa-cosf

16 Haiitu rpagycHyio Mepy yria 2?7'[:
10

2 140°

3 300°

4120°

17 Pemure sin(—30°):
10

2 -}

33

41

18 Pemmure tg(—45°):
10

=

3 -1

41/2

19 Berunciure sin900°:
10

21

308



41/2
20 Boruucauts cos? 15% — sin? 159:

NE

15
21
3
2
40
21 Omnpenenure 3HaK BeIpakeHns sin 280°:
1>0
2=0
3<0
4=1
22 Onpenenute 3HaK BeIpakenus tg 3°:
1>0
2=0
3=0
4<1
23 Beruuciute sin 330°:
10
2 -1/2
308
41/2
24 Brrauciure sin 15°:
1 V2(v3-1)
4

2 —-1/2
3 V2(v3+1)
4
4%
25 Vapoctuts sin 72° — sin 12°:
11/2
2 cos42°
31/8
4 cos30°
26 Ynpoctuts cos 34° + cos 26°:
1 cos 4
2 cos42°
3 V3 cos4°
4 cos30°
27 Yopoctuts cos 8x — cos 4x:
1 cos8x
2 cosx
3 V3 cos 2x
4 —2sin 6x sin 2x

Bapuanr 2

1 OnpenenuTte 3Hak Beipaxkenus tg 127° - ctg201°:
1<0

2=0

3>0

4=1

2 Beruucnute sin 759

L Yo
4




40
7 n

. . 7 7T . T
3 HaI/II[I/ITC 3HAYCHUEC BBIPAXKCHHUA SIN—* COS— — COS— - SIn—.
12 12 12 12

10

21
31/2
42

4 Borauciute cos 15°:

1\/§+\/g
4
21

3 V26
4
40

5 Borauciute (cos 75° — sin 759)2:
11

21/2

3-1

40

6 Borunciaute cos* 15° — sin* 15°:
11/2

20

31

R
2

1—-cos2a+sin2a,
7 Yopoctute —————————
1+cos2a+sin2a

1 sin2a

20

3tg a

4 cos2a

6tg75° |
1-tg275°°

8 Beruancnure
1-1

23

33

40

o 5
A9 Haiiaute 3HaueHme tg ?n:

1+/3/2
23/3
3 —V3/2
4 —3/3
V3o 1,
10 MoryT 11 OJHOBPEMEHHO OBIThH CIIPABEAIMBEI PABEHCTBA COS O = — S usina =
1 pa
2 HeT

11 Haiinure 3HaueHue tga, ecnmm sina = 0,6 u % <a<m:

1 -3/4
2 -08
31/2

40,6



1
12 MoryT 11 OZHOBPEMEHHO OBITh CIIPABEAIMBEI paBeHCTBA tga = — Juctga= 2:

1 ga

2 HeT
1,
sin2«’

13 Ynpocrure 1 + tgla +
1
cos?«sinZoec
20
tg’a
cos?«-sin?oc
41
14 Haiinute 3HaYeHue sino, ecinu ctg o = —3 U @ - yroi 4 4eTBEpPTH:
12
3
2=
10
3V10
3 310
10

4 310
10

15 Beruucnute sin2 «, ecau sin o« = —0,6; 180° << 270°:
10

20,2

3 0,96

41

16 Haiitu rpagychyio mepy yria 67°30':
1n
2 3p0
8
31ip0
8
43q
10
17 Pemte cos(—60°):
1
1=
2
o 1
2
30
41
18 Pemute ctg(—30°):
1
1 _
2
23
30
4 —3
19 Beraucnure cos ?’ZTEZ

10
2 —1/2
31
41/2

20 Boraucnuts 2v/3 sin 15° cos 15°:

e
2
21

33
2



40

21 Ompenenurte 3HAK BBIPAKEHUS COS — 137":
1>0

2=0

3<0

4=1

22 Onpenenure 3HaK Beipakenns ctg(—100°):
1=1

2=0

3<0

4>0

5
23 Beraucnure tg ?n:

13
2 —1/2
3 /3
4112

24 Brrauciure cos 15°:
1 V2(v3-1)
4
2 V2(+/3+1)
4
3 -1/2
40
25 Vapoctuts sin 20° + sin 40°:
1 cos10°
2 cos42°
31/8
4 cos30°
26 Yopoctuts sin 3a cos .
1 %sin 4 <
2 ~(sin4 o< — sin 2 )
3 sin4 «
4 %(sin4 o + sin 2 )
27 YOpocTuTth €os 3x coS X:
1 cos8x

2 % (cos 2x — cos 4x)
3 2cos 2x
2

4 % (cos 2x + cos 4x)

Tect 5 o Teme: «PyHKIUU»

1. TIlpu xakom 3HayeHuu xa'=1?

N1

2)2

3)0

4) -1

2. Kakas obnacTs onpeneneHus y noka3aTeabHol (QyHKITHH?
1) (-o0;0)

2) (0;+00)

3) (-0;0)

4) [0;+0)



3. Kakoii xapakTep y GyHKIuu y = ( % )*?
1) Bo3pacraromas

2) yOsIBaromas

3) mapayienpHa OCH X

4) napajuienbHa OCH

4. CpaBrure uncna 32 u 373,
1)<

2)>

3)=

4) HeNb3s CPAaBHUTH

5. Pemure ypaBaenue 3*=9
11

2)2

3)3

4)-1

6. Permnte ypaBuenue ( %)X%
11

2)2

3)-1

4)0

7. Pemure ypasuenue 100°=10
11

2)2

3)0,5

4) -1

8. Pemmre HepaBeHCTBO 2'<8
1)x<2

2) x>2

3) x<3

4) x>3

9. Pemmute HepaBeHCTBO 25°>5
1) x>5

2) x>1

3) x>2

4) x>0,5

10. Kakoii U3 HHTEPBAJIOB SBISETCS PEIIEHUEM paBeHCTBa 6">367
1) (-0;2]

2) (-0;2)

3) [2; +)

4) [-2:2)

11. Pemmre ypaBHenue 3* = —9
1) 2
2) -2
3) HeT KopHe
1
12. Pemute ypaBuenue 0,1* = 10
1) 10
2) 1
3) 2
4) -1
13. Haiinure obnacth 3HaueHuit pyHkuun y = 3% + 2



1) (—o0; +)

2) (2;4)

3) (—0;2)

4) (0; +o0)

14. Pemmuth ypaBnenue 2511 =2
1)1

2) 2

3)0

4) -1

15. Pemmuth ypaBnenue 3%t2 =19
1)1

2) 2

3)0

4) -1

1. Tlpu KakoM 3HaYCHHU Xa* = i?
1)1

2)2

3)0

4) -1

Bapuanr 2

2. Kakast o065acTh 3Ha4€HHsl y IOKa3aTeNbHOW (DYHKIUH?

1) (o0;+e0)
2) (0;+0)
3) (-;0)
4) [0;+)

3. Kaxoii xapakrep y ¢pynknuu y = (0,3)7*?

1) Bo3pacraroras

2) yObIBarommas

3) mapajutensHa ocH X

4) mapaiienabpHa OCH )

4. Cpaprure uncna 0,2 -2 u0,2 3.
1)<

2) >

3)=

4) HeNb3s CPaBHUTH

5. Pemute ypasaenue 4* = 16
11

2)2

3)3

4) -1

6. Pemute ypaBaenue ( %)X=g
N1

2)2

3)-1

4)0

7. Petunte ypaBHenne 25 =5
N1

2)2

3)0,5

4) -1

8. Pemnre HepaBeHcTBO 3% > 27



1)x<2

2) x>2

3) x<3

4) x>3

9. Pemmte HepaBeHcTBO 9% >3
1) x>5

2) x>1

3) x>2

4) x>0,5

10. Pemmrte ypaBHenune 0,01* =1
1) 10

2) 1

3)0

4) -1

11. Haiinute o6nacTh 3HaueHuit GyHkiyn y = 3% — 2
1) (—o0; +00)

2) (=2;+4)

3) (—;2)

4) (0; +o0)

12. Pemmuts ypaBnenne 3*t1 =3
1)1

2) 2

3)0

4) -1

13. Pemmts ypaBuenue 4%t2 =16
1)1

2) 2

3)0

4) -1



2 cemecTp

Tect 6 mo Teme «IIpou3BoAHAS MHOTOYWIEHA U CTENEHI))
1 Bapuant

1. 3Hauenune nmpousBoaHOM (yHKIHH Y(X) =3X — 7 pu X = 2 paBHO
a)7 0) -7 B) 3 r) -4

2. 3HaueHue mpou3BoaHON pyHkIMK Y(X) = 5x4 - 6X3+ 7x 2 8x + 9 nmpu x = 0 paBHO
a) -8 0) 6 B) 9 r)8

7 3
3. 3uavenue mpou3BoAHON GyHKIHUY(X) =X7 — X?+ 5x ? mpu X = 1 paBHO
a)5 0) 2 B) 4 r) 10

1
4. 3naueHue mpou3BoaHON (yHKIHH Y(X) = X 24 4xmpu X = 4 paBHO

a)4 0) 4,5 B) 5 r) 5,5
5. 3HaveHue MPOU3BOAHOM GyHKIMUY(X) = 3X 2. 2+/xnpu x = 1 paBHO
a)-5 0)5 B) 1 r)7
6. 3HaueHue Npou3BOHON GyHKIHUY(X) =lX- 9x ? npu X = -1 paBHO
a) -8 0) -9 B) 10 r) 17
7. Kopuem ypaBuenus y'(x) = 0, ecnu y(X) = 3x 2. X + 7 ABJIAETCS YUCIO:
1 1
a)5 6) 3 p) 0 r)2
8. Kopuem ypasuenus f'(X) = g'(X), eciu f(X) = X g 4;  g(x)=2x 24 6xX — 5 sIBIIsIETCS YMCIIO:
a)-3 0)2 B) -4 r)3
1 1
9. Kopusimu ypaBaenusf'(X) + 4 = 0, eciu f(X) = 3x’+ 2x7. 6X + 3 ABNAIOTCA YKCIa:
a)l;2 0)-2;1 B)2; 3 r)-1; 2
1 1
10. Kopusimu ypasuenus f'(X) -3 =0, ecnu f(X) = 4yt 3% x"+ 3X + 2 SBASIOTCA YHCIA:
a)0;1;2 0)-2;0;1 B)1;2;3 r) -1,0;2
2 BapuanTt
1. 3Hauenue npousBoIHOM (yHKIMHU Y(X) =9X + 5Snpu X = 5 paBHO
a)9 0)5 B) 14 r) 4
2. 3HaueHue Npou3BogHON (yHKIMH Y(X) = 3X “y 5x3 - 10x g 6x - lmpu x = 0 paBHO
a)-10 6) 1 B) 6 r) 5
6 5
3. 3HayeHue NpOU3BOIHOM GyHKIMH Y(X) = % — X? +4x° pu X = | paBHO
a)8 0) 4 B) - 4 r)3
1

4. 3naueHue nmpou3BoaHOMN (yHKIMHK Y(X) = X 24 SXHpu X = - 4 paBHO
a)6 0) -4,5 B) 5 r) 4,5

5.3nauenune nponsBoIHON (yHKIMHK Y(X) = 7X g 2+/xnpu x = 1 paBHO
a)9 0) 15 B) 5 r) 14

6. 3HayeHue POU3BOHOM GyHKIMH Y(X) = 5 X 2 lxnpn x = -1 paBHO
a)9 6) -9 B) 4 r)5

2
7. Kopaem ypaBaenust y'(x) =0, eciu Y(X) = 6X - X SBISICTCSA YUCIIO:



1
a) 6 6) 5 p) 12 r) 6

8. Kopnem ypaBuenust f'(X) = g’(x), eciu f(x) = 10x g 2x;  g(x) =6,5x 2 12x+1
SIBJISICTCSL YUCIIO:

a) -2 0) 4 B) 2 r) -3
1
9. Kopusmu ypasaenust T'(X) - 3 =0, eciu f(X) = 3%~ 2x" + 6x - 10sBasHOTCS UMCHA:
a)-1;3 0)1;5 B) -3; 4 r 1;3
1
10. Kopusimu ypasuenus f'(X) + 7 =0, ecnu f(X) = 4% 24,5 X 2 IxsBIsIOTCH YHCTA:
a)2;3;9 6)0;7;-7 B)1;3;7 r)0; 3; -3

Tect 7 nmo Teme: «IIpousBogHasi NPOU3BEACHUSA U YACTHOI0»

1 Bapuanr.

2
1. Bee pemenns nepaBenctsa f'(X) <0, eciu f(X) = 4X—3X , 00pa3yroT MHOXKECTBO:

N N | B

.3j
_w’_
4

3 2
2. Bce pemenns Hepasenctsa f'(X) = 0, ecim f(X) =x + 3x - 45X, 00pa3syloT MHOXECTBO:

w|

2 [-5;3] 6 (= o0;3] U [5;+0) 5 [35] N (= 00;-5] U [3;+0)
3. 3HayeHue Npou3BOAHON (ymKIMH Y(X) = 2v/X- EX BTOouke x°= 1 paBHO
13 15 3
a) 18 6) 16 B) 4 r- 4
4. 3HayeHHe NPOU3BOJHON GYHKIMH Y(X) = Xlz B Touke X °= 1 paBHO
a) -2 0) 4 B) -3 r) 1
53nadenue npom3BoHON GyHkimH Y(X) =Vx*B Touke X = -1 paBHO
3 3 4
a) 4 0) - 4 B) - 3 r)
6. Ecmmy(x)=(17x—2) (18 - x ? ), T0y’'(0) paBHO
a) -36 0) 34 B) 306 r)312
7. Kopenb ypaBuenus: '(X) - g’ (xX) =0, ecnu f(X) = X+ 4; g(x) = (x + 1) (4x + 3); paBen
5 3 i 1
a) 1 6)-4 B) -0 r)-16
8. 3HaveHue MPOU3BOIHOM GYHKIMH Y(X) = % B Touke X "= 4 paBHO
a) 14 0) -9 B) 12 r) -11
9. Kopusimu ypaBuenust y'(x) =0, eciu y(X) :)i—+13$IBJ'I$[IOTC}I qucna
a)-3; 1 0)-1;2 B)-2;1 r)-1;3
10. Ecin y(X) =3z:::1 Toy’(-2) paBHO
32 11 12
) 35 5-37 » 35



2 Bapuant

[

. Bece pemenns vepasencta f'(X) > 0, ecimu f(X) = 6X — 2X ? , 00pa3yI0T MHOKECTBO:

o N 0 B € S I e

2. Bce penrenus Hepasenctsa f'(X) <0, ecim f(X) =2x° +3x°- 36x, 00pa3yoT MHOXECTBO:

2 [-3,2] 5 (= o0;-2] U [3;40) 2 [-2;3] N (= o0;-3]U[2;40)
3. 3HayeHue Npou3BOAHON GyHKIMH Y(X) = 4v/X- EX BTOouke X°=9 paBHO
2 > 2
a) 17 6) = B) 7 r) 19
4. 3HayeHue MPOU3BOIHON GYHKIMH Y(X) = X% B Touke X %= 1 paBHO
a) 4 0) -3 B) | r) -2
5. 3HaucHne npon3BoHON pyHKmK Y(X) = Vx5 B Touke x°= 16 paBHO
a)2,5 0) 12,5 B) 5 r) 3,5
6. Ecmm y(X) =(9x — 5) (3x g 7), Toy’(0) paBHO
a) 27 0) -35 B) 63 r) -15
7. Kopenb ypaBuenus f'(X) - g’ (X) = 0, ecnu f(X) = x°- 1; g(x) = (x - 2) (3x + 4); paBen
a) 0,1 0) -0,2 B) -0,3 r) 0,5
8. 3naueHue npou3BoaAHON QyHKIUH Y(X) 2%3 touke x °= -1 paBHO
a)7 0)2 B) -3 r)9
9. Kopusimu ypasHenus y'(x) = 0, eciu Y(X) :Xj:j‘} SIBIISFOTCS YHCIIA
a)-3;1 0) -6; 4 B) -1;3 r)-4;6
10. Ecim y(X) = Ziz:iil, Toy’(-2) paBHO
3 4 S 2
a) 211 6) 19 p) 116 r 29

Tect 8 mo Teme: «Ilpou3BogHasi TPUroHOMeTpHYecKUX GyHKIMI U MPOU3BOAHASA CJOKHON PyHKIIUM
1 BapuaHnr.

V2
1. 3HaueHne nNpou3BOAHOM QyHKIHHK Y(X) = 2SiNX B Touke X0 = 3 paBHO
a)2 0) 1 B) 1,5 r)0
or
2. 3uHaueHue nMpou3BogHON (yHKIHH Y(X) = COSX — 4X B TOuKe X © -6 paBHO
a) -4,5 0) 2,5 B) -1.5 r) 3,5
/4

3. 3uauenue nmpou3BoaHON QyHKIMH Y(X) =2 — 3tgX B TOUKE X ° -6 PaBHO
a)-2 0) -3 B) -1 r) -4
T

4. 3uauenue npousBoaHoN (yHKIHK Y(X) =5 + 6¢tgX B Touke X ° — 4 paBHO
a)-12 0) 11 B) 12 r) -10
5. Bce pemenns ypauenus f'(X) = 0, eciu f(X) = 3sinx — 2 onpexnensrorest popmyitoi



4 T
—+7mn,N — 4+, Nne

a)(-1) 6 €z 6)- 2 V4
T T
—+m,ne —+2m,ne
B) 2 Z N+ 3 ya

6. 3HavyeHue MPOU3BOAHON QYHKIMH Y(X) = SINAXCOSX + COSAXSINX

B Touke X 0 paBHO

a)3 0) 4 B) 5 r) -2
X X
7. 3HavyeHue MPOU3BOAHON QyHKIMH Y(X) =2Sin 2 cos 2 pTouke x0 27 paBHO
a)2 0)1 B) 3 r)0
8. 3nHaueHue mnpou3BOAHON ciokHOM (yHkimu: f(X) = (3X - 4) "5 Touke X0 1 paBHO
a) 36 0) 25 B) 31 r) 27
z
9. 3HadyeHue NPOU3BOAHOMN ciIoKHOHN (yHKIum: f(X) = sin “x - 3 Broukex? 2 paBHO
a)l 0)0 B) 2 r) -1
10. 3HaueHue NPOU3BOIHOM ciioxHOM PyHKIMH: F(X) = (4;1)7 B Touke X0 0 paBHO
a) -28 0) 21 B) -23 r) 24
2 BapuaHT.
z
1. 3navyenue npou3BoaHON QyHKIMH Y(X) = 4SiNX B TOUKE x0~ 6 paBHO
a)3 \/E 0) 1 B) 2 ‘/§ r)2
5z
2. 3nHaveHue Npou3BOAHON QyHKIUH Y(X) = COSX + 3X B TOUKe x0~ 6 paBHO
a)2,5 0)2 B) 3.5 r)3
i
3. 3uauenue nmpousBogHON (yHKIMH Y(X) =1 — 2tgX B ToUKE X ° — 4 paBHO
a) -2 0) 1 B) 2 r) -4
or
4. 3uaueHue MPou3BogHON GyHKIMHU Y(X) =4 + Sctgx B Touke X © -6 paBHO
a) -30 0) 10 B) 5 r) -20
5. Bee pemenus ypasaenusf'(X) = 0, eciau f(X) = 4cosx + 2X onpezensitorest hopmyIioi
n 7T
. = +7n,n
a) = +mn, N€Z 6)(-1) © €z
"L ymnez ) 7
6. 3HaveHue MPOU3BOAHON QyHKIUH Y(X) = COSSXCOS3X + SIN5XSIN3X
z
B Touke x° 4 pasHo
a) -1 0) 1,5 B) -2 r) 2,5
7. 3uaueHue mpou3BoaHON QyHKIMH Y(X) =2SiN2XC0S2X B TOuKe X ° ~0 paBHo:
a)4 0) 0,5 B) 2 r) 4,5
8. 3naueHue mnpou3BoaHON ciokHOM dyHkmu: f(X) = (5X + 4) 0 B Touke X0 - 1 paBHO
a) -40 0) 20 B) -50 r) 30



9. 3HayeHue NPOU3BOAHON ciokHOU pyHkumu: f(X) = 2 + cos X Touke x0 7 paBHO
a)-1 0) 1 B) 2,5 r)0

v 193 . —_ 1
10. 3HaueHne PON3BOIHOM ClToKHOHN pyrkImu: f(X) = T
B TouKe X0 0 paBHO
a)-72 6) 72 B) -20 r) -40

Tect 9 mo Teme: «IIpou3BoaHAs U ee IPUMEHEHHE)
Bapwmant — 1

1 2
y== X3 — X2 - —
1. Haumenpiee 3HaueHUE PyHKIINU 3 3 Ha oTpeske [-1;1] paBHO
1) -4/3; 2) -2; 3)0; 4) -2/3.
y=4x— X

2. HaubGonpmiee 3HaueHne PyHKINN
10; 2) -2; 3) 4; 4) 3.
3. Haiigure yrnoBoit koaduimeHT kacaTensHON, MPOBEACHHBIN K TpaduKy GYHKIUHN
_vh 93
F(x)=x"—2x"+3x +1 B ero Touke ¢ abemuecoii X =1
1) 2 2) 3 3) 1, 4) -2.

Ha oTpeske [0;1] paBHO

f(x)=x?+Inx

4.Haiinute yrioBoit ko3¢ OUIMEHT KacaTeIbHOM, IPOBEACHHBIN K TpaduKy (HyHKIHH B €r0

Touke ¢ abeuuccoit X =1
v 2 2) 3 3) 1L 1) 4.

y =5+ 4x —3x?

5. lana QyHKOMS , HaliInTe KOOPIAMHATHI TOUYKH ee rpaduka, B KOTOPOil yriioBon

K03 (UITUEHT KacaTeIbHON K HEMY paBeH k=5
N )
ph2a) ,\2ta). 5 (274) ,\2'4

y =3—3x—2x?

6.lana QyHKIMS , HaliInTe KOOPIMHATHI TOUYKH ee rpaduka, B KOTOPOil yriioBon

KO3 (UITUCHT KacaTeIbHOM K HEMY paBeH k=5
y (2) 2 (20) 5 (21, 4 (©2)

7.Haiigure yrmoBoi ko GUIMEHT KacaTeIbHON, TPOBEACHHBIN K rpaduky GpyHKIINU

f (X) =cosx + 3sin 2x

B €ro TouKe ¢ abcuuccoii X = 0
2 2) 6 3) 3; 4) -1.

8.Haiigure yrinoBoit koauiueHT KacaTenbHON, MPOBEACHHBIN K rpaduKy QyHKINU

—_vyv4 _ 93 _
f (X) =X 2x" +4x-1 B €ro Touke ¢ abcrmecoii X = 1
1) 3; 2) 2 3) 1 4 -2

9.Teno JABMIKCTCA 110 HpﬂMOﬁ TaK, 9YTO paCCTOAHUC S OT HAYAIBbHOM TOYKHU U3MEHSIETCS 110 3aKOHY:

_ 2
S=1-2t+3t (m), re t. BpeMsl IBUKEHMS B ceKyHaax. Haliaure ckopocTh Tena yepes 2 ¢ mocie Hadaia
JIBYDKEHHS.

1) 5w/ 2) 11 m/c; 3) 15 wm/c; 4) 10 m/c.

3 2
10.Touka nBHKEHHS IPSMOJIMHENWHA 110 3aKOHY S=t" -4t +10t + 1, TOI'Z1a yCKOPEHHUE B TOUKE t=1



1) -8; 2)0; 3) 1; 4) -2.

Tect 10 mo Teme: «IlepBoodpa3zHasi 1 HHTErpaD

1. Onpenennte GyHKIUIO, st KOTOpoi F(X) = X2 — sin2X — 1 sBisieTcs nepBooOpasHOIL:
x® 1 x* 1
— +C0S2X + X el 4=
1) f(x) = 3 i 2) f(x) = 2x —2c0s2x; 3) f(x) =2x + 2 cos2x; 4) f(x) = 3 2(os2x + x.

2. Haiimure neppooGpasnyro aist pynkmun.  F (X) = 4x3+ cosx
1) F(x)=12x?—sinx+c; 2)F(x)=4x3+sinx +c¢; 3) F(x) =x*—sinx+c; 4) F(x) =x*+ sinx + c.
3. s pysaxuuu f(X) = x? Haiizure neppooGpasHyro F, IpUHUMAIOIIYIO 3aJaHHOE 3HAYEHHUE B 3a1aHHON TOYKE
F(-1)=2
3 3 3
LENPE o1 X 51 X 51
) F= 3 3, 2 F=2x+ 3; 3 Fx=-3 3. 4 Fx= 3 3,

4. Touxa JBHKETCS IO IPSAMOM TaK, 4TO €€ CKOPOCTh B MOMEHT BpeMeru t pana V (t) =t + t2. Haligure myTs,

MPOIIEHHBIN TOYKOH 3a Bpemst oT 1 710 3 cek, eclii CKOPOCTh U3MEPSIETCS B M /CEK. 1) 18
1 1
M 2) 123y 3) 173w 4) 20 M.
j 62 dx
5. Borumciure 0 CoS "X 1) 6 V3 ; 2) 6 3) 2 V3 ; 4)
373,
6. HaiiauTe nuomans KpHBOIMHEHHON TPaNeny, OTPAHUYEHHON THHUAMA Y= —x°+3 u y=0

1) 4*/5; 2) 6*/5; 3) 9*/5; 4) gV3.

1
:\/;I/I y=2x

7. Haiinute nmomaas GUryphl, OTpaHUYEHHON JTHHUSAMH Y

1 2 2
1) 2 2) 13; 3) 23; 4 13,
8. Bbrumcaute miomans GUryphl, OrpaHUYEHHOM rpaduKkoM GYHKIMHE y = 2 — X2, KacaTelbHON K 3TOMY
rpaduky B ero Touke ¢ abcruccoi X = - 1 u npsimoit X = 0
2 1 1 1
1) 13; 2) 23; 3) 3; 4) 13.
4
J. Axdx

9. Brranciure 2

10. Haiinute cymmy abcrpice Touek nepeceueHus rpadukoB GpyHknuu y = (X — 1)(x + 2) u e€ nepBooOpa3Hoii, eciu
OJIHA M3 ATUX TOYEK HAXOJHUTCS HA OCU OpMHAT.

11. Haiinute Ty nepBoodpasuyro pyukuuun f(X) = 3x — 1, s kotopoit ypaBuenne F(X) =5 umeer
CIMHCTBEHHBII KOPEHb.

Tect 11 mo Teme «Iloka3aTenbHbIe YpaBHEHUS»

1 Bapuant
KopHsiMu ypaBHEHMI SBIISFOTCS YMCIIA!
1.5% =25
a)5 0)2 B) 3 r)4
2.3 =L

a) -3 6) -9 B) 9 r)3



3. V7% =49
1
a) Z
4. 4% =8
a) 1,5
5. 1,3 2x =1
a) -2;0
6. 5% 125 = -
a)-2
7.23%:16=4
a)3
82717 = —
81
2) 3
9. 5¥*+1 4 5% + 5¥"1 =31
a)?2
10. 5¥°~15 = 5%
a) 3;5
11. 7- 49%+ 5+ 14% = 2- 4¥
a) 0,5

1.3* =9

a)3
2.2% =~
8
a)-3
3.4/5% =25
a) 2
4, 36% =216
2
a) 5
5. 2,1¥+5% =1
a) 0;5
6. 3%27 ==
3
a)-4
7. 4% :64=16
a) -1

8. 3621631 =1
4
a)- E
9. 7%*2 _14-7% =5
a)l
10. 3¥*~%x = 243
a) -5;1

11. 3-9%=2-15* +5- 25%

a) 0,5

0)

6)2
6) 1;2
6) -4

6)6

6) 2>

6) 1

0) 3;-5

6) -0,5

B) 4

B) 3

B) -1;2

B) 1

B) 4

B) -3;-5

B) 1

2 BapuanTt

KopHsiMu ypaBHEHHI SBIISIOTCS YHCTIA!

6) 27

6)4

6) 4
6) 5
6) -155

6) -3

6) 1

B) 9

B) -4

3 Bapuanr

T)2

r) 2,5

r) 0;2

r)2

r)2



KopHsmu ypaBHEHHM SABJISIOTCSA YUCTA!
1.4* =16
a)4 0)8 B) 2
2.5 = —
125
a) 3 0) -3 B) 4
3.V2x =4
a) 4 0) 2 B) "
4, 9* =27
2 6
2) )
5. 3,2 "6x =1
a) -6;0 6) 1;6 B) 0;6
6. 27 16 = 4
3
a) - ; 6) - ; B) ;
7. 6% :216=36
a) 1,5 6) 0,5 B) 3,5
8. 9-81172x= 2727
a) 0 0) 1 B) 2
0. 2x+3 + 2X+1 -7:2X =48
a)3 0) 4 B) 2
10. 0,15%-8x"= 100
a) -2;3 0) 1;3 B) 1;2
11.3- 4%+ 6* -2-9* =0
a)l 0) -1 B) -2
Tect 12 no Teme Pelienne TpuroHoMeTpu4YecKMX YpaBHeHUH

|
w
~
w |

1 Bapuant
1. Bece pemenns ypaBHeHUs 2 COSX — 1 = 0 onpenenstores GopMyIoif:

z T2
a)+ 3 +27n:n €z 6)t 6  Znnez
z 42
B) (-1)"3 + 7n;nez r) (-=1)n 6 ZTnyn € Z

2. Bee pemenns ypaBHeHHs Sin®X — 6 Sinx + 5 = 0 onpezensrorcs GopMyIoi:

a)32—“+2”n;n€Z; 6) (—1)“g+ Tnn € Z

B)(—l)“%+ Tnnez; r)%+ 27 n;nE€Z;

3. Bce pemienns ypaBHeHns SinX - v/3c0sx = 0 onpezenstorcs GopMyIoii:
z

a- 3 + Tnn € Z 6) £ +énin € Z;
z

B) 3 + 7Tn;nez -3+ Fnnez

4. Bee pemenns ypaBHeHHs 2 cos?x — 5 sinx + 1 = 0 onpenenstorcs popMyIoii:

r 2z
a3 + 3 :nez 6) (—l)ng+”n;n€Z;
42 7

B):|:6 Tn:n € Z r) (—1)n3+77n;n€Z;
5. Bce pemrenus ypaBHeHHs 3 sin’X + cos?x = 2 sin 2X onpenensrorcs (popMyIIoi:
a) E+ Tnn € Z arctg§ + Tk k €Z;

r)2;3

r)2



6)g+”n;n€Z; arctg3 + Tk k €Z;
B)§+7Tn;n€Z; arctg2 + Tk k €Z;
r)-§+”n;n €7, arctg%+”k;k €7,
6. Bee pemienus ypaBHeHus 6 Sinx + %sinZX — €0s%X = 2 onpenensiorcs GopMyJIoii:
a)—g+ Tnn € Z arctg%+ Tk k €Z
6) =+ 7n;n €2z arctg3 + Tkk €Z;
B)E+7Tn;n€Z; arctg2 + Tk k €Z;

r)—g+ Tnn €z arctg%+ Tk k €Z

2 Bapuant
1. Bce pemenus ypaBaenus 2 C0SX + 1 = 0 onpenenstorcs GopMyJIoi:
z 42
a)+ 3 +27n;nez; 6)t 6 7Tnmez
z
2m T . _qy+1 3 LT :
B)i3 + 27 n; n€7Z; r) (1) +tn,nezZ

2. Bce pemenus ypaBHenus sin X + 3sinX - 4 = 0 onpenensrorcs popMyoii:

a) >+27mn € Z 6) +27n;n € Z,
z
B)(—l)n% + Tn;nez r) (D" 3 4 7Tn;nez;
3. Bce perenus ypaBHeHHs V'3 SinX - COsX = 0 onpeznenstorcst GopMyJIoi:
z
3 T R . T, Th .
a) -° + “n;n € Z 6)-g+ n,n € Z
z
B) 3 + Tnn ez r)g+7[n;n€Z;

4. Bce pemenus ypaBHeHus2sin?x + 7 COSX - 2 = 0 onpeaensiorcs hopMyIoit:

Vg
—+2
a)§+7fn;n€Z; 6) (—1)"6  7n;ne z
£+2 Z
B) + 6 TnneEZ r) (—1)“3 + Tn;n€z

5. Bce pemennus ypaBHeHHs 2 sinX - sinx'cosx= cosZx ompenensorcs hopMyIIoii:

a) 3+ 7mn € Z arctg(-2) + Tk k €Z;

6)g+”n;n €z arctg(—%)+ Tk k €Z:

B)E‘l' Tnin € 7, arctg2 +Tk k €Z;

r)§+ Tnn €z arctg%+7fk;k €z

6. Bee pernenust ypaBaeHus v/3sin’x + v/3sin?xcos  x - Sinxcos?x — cos®x = 0
OMNPEASTSIOTCS POPMYIION:

a) +7mnez; - +7TKkeEZ

6) £+ Tnn€z; -7 +7kkeZ

B)E‘l' Tn;nez, arctg2 + Tk kEZ;

r) i% + Tn:nez arctg% + Tk KEZ



Tect 13 mo Teme Dy1eMeHTHI KOMOMHATOPHUKHU
Bapmnanr 1

1. CxonpknMH cIIOcO0aMHU MO>KHO COCTaBHUTH PACIICAHUE OJHOTO YIeOHOTO THS M3 5 Pa3InIHBIX YPOKOB?
1) 30 2) 100 3) 120 4)5
2. B 9«b» xinacce 32 yvamuxcs. CKOTBKHMHU CTIOCOOaMHU MOKHO C)OPMUPOBATh KOMaHAY U3 4 4eloBeK Jis
y4acTusi B MaTeMaTHIeCKOH onumMmraze?
1) 128 2) 35960 3) 36 4)46788
3. CKOJIBKO CYIIECTBYET Pa3UYHBIX JBY3HAYHBIX YHCEIl, B 3aIFICH KOTOPBIX MOXKHO HCIIOJIb30BaTh IUQPHI 1,
2,3,4,5, 6, eciu TudpBI B YUCIIE TOJDKHBI OBITh Pa3THIHBIMU?

1) 10 2) 60 3) 20 4) 30
4. Berancaurs: 6! -5!
1) 600 2) 300 3) 1 4) 1000

5. B simuke HaxoauTcest 45 mapukoB, u3 KoTopsix 17 6enbix. [Totepsinu 2 He Oenbix mapuka. Kakosa
BEPOATHOCTH TOTO, YTO BRIOPAHHBIN HayTa MapuK OymeT 6empim?

17 17 43 17
y 25 y 3 9 5 o
6. bpocarot Tpu MoHeThl. KakoBa BEpOSATHOCTE TOr0, YTO BBINAAYT ABA OpJia U OJIHA pPeIlKa?

3 1
1) 2 2) 05 3) 0,125 4 3

7. B nenexuno-BemeBoii totepee Ha 1000000 6mneros pasbirpeiBaetcs 1200 Bemesix u 800 meHEKHBIX
BBIMTpHILIeH. KakoBa BEpOATHOCTH BHIUTPHIIIA?

1) 0,02 2) 0,00012 3) 0,0008 4) 0,002
Bapuanr 2
1. CKOJBKO pa3iMyHbIX MATU3HAYHBIX YKCET MOKHO COCTaBUTh U3 uudp 1, 2, 3, 4, 5?
1) 100 2) 30 3) 5 4) 120

2. UmeroTcst TOMHUIIOPHI, OTYpIIBL, TyK. CKOIBKO Pa3IMUHBIX CANATOB MOXHO IMPUTOTOBUTH, €CJIN B KaXKABIH
cajat JOJDKHO BXOJUTH 2 Pa3IMYHbIX BHIa OBOIIEH?

1) 3 2) 6 3) 2 4) 1

3. CxonbkuMHu criocodamu U3 9 yueOHBIX TIPEIMETOB MOKHO COCTABUTh paclucaHue yueOHoro JaHs U3 6
Pa3NUYHBIX YPOKOB.

1) 10000 2) 60480 3) 56 4) 39450
8l
4. Borucmnre: 0!
4
1) 2 2) 56 3) 30 4 3
5. B urpanpsHoii konoze 36 kapt. Hayran BeiOupaercs ogna kapta. KakoBa BeposTHOCTb, UTO 3Ta KapTa — Ty3?
1 1 1 36
1) 36 2) 35 3) 9 4 4
6. bpocarot Ba urpaibpHbIX KyOrka. KakoBa BepOsSITHOCTH TOTO, YTO BBINAIYT JIBE YETHBIE IU(PPHI?
2
1) 0,25 2) 6 3) 05 4) 0,125

7. B xop3une nexar rpudsl, cpenu Kotopbix 10% Genbix u 40% pobkux. KakoBa BEeposSITHOCTH TOTO, YTO
BBIOpaHHBIN Tpu0 OeNbIi WK PHLKUAN?

1) 05 2) 04 3) 0,04 4) 08



Bapwuanr 3
1. CkonbKuMU CIOCOOaMHU MOKHO PacCTaBUThH 4 pa3inyHbIe KHUTH HA KHWKHOM MMoJike?

1) 24 2) 4 3) 16 4) 20
2. CKOJIBKO IHaroHajield UMEET BBITYKIIBIH CEMUYTOJEHUK?
1) 30 2) 21 3) 14 4) 7

3. B ¢pyrOonsHOM KoManze 11 yenoBek. HeoOxoaumMo BeIOpaTh KanmuTaHa U ero 3aMecTutess. CKOITbKUME
croco6aMu 3TO MOXKHO ClIenaTh?

1) 22 2) 11 3) 150 4) 110
n!

4. Cokpaturte 1poOh: (n+1)!

_n L 2
1) 1 2) n+1 3) n+1 4) n+1
5. KakoBa BEpOSTHOCTD, Y4TO IIPH OJTHOM OPOCKE HTPAILHOTO KyOHKa BBIIIAIa€T YKCIIO OYKOB, PABHOE YETHOMY
qucy?

1 1

1) 6 2) 05 3) 3 4) 0,25

6. Katst 1 AHs numyT qukTanT. BepostHocTh Toro, uto Kats gonmyctut ommoKy, coctapnsetr 60%, a
BEPOSTHOCTD OIIMOKH y AHHU coctaBisieT 40%. Haiftu BeposTHOCTB TOT0, 4TO 00€ 1€BOYKU HAIUIITYT JUKTAHT
0e3 omuooK.
1) 0,25 2)0,4 3) 0,48 4) 0.2
7. 3aBon BeimyckaeT 15% mpoxykuun Beiciiero coprta, 25% - nepsoro copta, 40% - BToporo copra, a Bce
octasibHOE — Opak. HaiiTu BepoATHOCTH TOTO, UTO BBIOpaHHOE M3JeNue He OyaeT OpaKoBaHHBIM.
1) 0,8 2) 0,1 3) 0,015 4) 0,35

Bapuanr 4
1. CxonpKuMH CTIOCOOAMHU MOTYT BCTaTh B O4Yepeb B OMIETHYIO Kaccy 5 4enoBek?
1) 5 2) 120 3) 25 4) 100
2. CKoNBbKUMHU c1rtocobamMu U3 25 yUeHHKOB Kilacca MOKHO BBIOPATh YEThIPEX JUISl yHacTHs B TPAa3THUYHOM

KOHLepTe?
1) 12650 2) 100 3) 75 4)10000
3. CKOJIBKO CYIIECTBYET TPEeX3HAUHBIX Yrcel, Bce Mudprl. KOTOPHIX HEYeTHBIC U pa3IUIHBIE.
1) 120 2) 30 3) 50 4) 60
(n+1)!
4. YpocTUTe BBIPaKEHHUE: (n-2)!
n+1
1) 05 2) n-2 3 N 4n’-1
5. KakoBa BeposATHOCTh, 4TO PeOSHOK POIUTCS 7 uncia’?
7 7 7 7
1) 30 2) 12 3) 31 4) 365

6. Kaxxmprit 3 Tpex CTPEIKOB CTPEIISIET B MUIIICHB TI0 OTHOMY pasy, IPUYEM TIOIaIaHus TEPBOTO CTPEIKa
cocrasisieT 90%, Broporo — 80%, Tpersero — 70%. Halinure BepoITHOCTH TOTO, YTO BCE TPH CTPEIIKA MOMATYT
B MUILIEHB?

1) 0,504 2) 0,006 3) 05 4) 0,3

7. W3 30 yuenukoB criopTkiacca, 11 3anumaercst ¢pyrooaoM, 6 — BoseiboaoM, 8 — 6erom, a OcTalbHEIE
MIPBDKKaMU B THHY. KakoBa BepOSITHOCTS TOTO, YTO OJFH IMPOU3BOIHFHO BRIOPAHHEIN YIEHUK Klacca
3aHUMAETCS] UTPOBBIM BUIOM criopTa?

17 28 14
1) 30 2) 05 3) 30 4y 30



Tect 14 0 TeMe AKCHOMBI CTepeOMETPHHU U NMPOCTeHIIINe CIeICTBHSA U3 HUX
1 Bapuant
1. ITepBas akcmoma crepeomeTpuu: «KakoBa ObI HA ObIIa TUIOCKOCTE, CYIIIECTBYIOT TOUKH, ...)»
2. CrneAcTBHE U3 aKCUOM CTEpEeOMeTpHH: «Hepes MpsMyro U He JIeKallylo Ha HeW TOUKY MOXKHO ...»
3. Onpenenenue mapaieNbHBIX MPSAMBIX: «J{Be MpsiMbIE B IPOCTPAHCTBE HA3ZBIBAIOTCS MapalIeIbHBIMHA, €CITH
S

4. Ilpu3Hak napaiienbHOCTH MPSIMBIX B IPOCTPAHCTBE: «JIBe MpsMble, MapaiienbHble TPEeThel NpsAMOn, ...»
5. Onpenenenue mapaieNbHBIX TUIOCKOCTEH: «J[Be MIOCKOCTH HA3BIBAIOTCS MapayUIeNbHBIMU, €CITH  ...»
6. CBOMCTBO NapajuIeNbHBIX INIOCKOCTEN: «OTpE3KH NapaiebHBIX IPSIMBIX, 3aKII0YEHHBIE MEXTY
MapauIeTbHBIMU TNIOCKOCTSAMHU  ...»
7. CoiicTBO M300pakeHus ¢puryp Ha mrockoct: «IIpssMonmHelHbIe 0Tpe3kH (HUTYPHI H300paKaIOTCS Ha
IIJIOCKOCTH YepTexa ...».

2 BapuanTt
1. Bropas akcuoma crepeometpun: «Eciu 1Be pazinyHble IUIOCKOCTH UMEIOT O0IIYIO TOUKY, TO...»
2. CnencTBue U3 aKCUOM cTepeoMeTpun  «Eciu ABe TOUKH NPSAMOM NPUHAIEKAT INIOCKOCTH, TO ....»
3. Onpenenenue CKpEIUBaIOIIKXCS MPSAMBIX: «J[Be MpsiMble B MPOCTPAHCTBE HA3BIBAIOTCS CKPEIIMBAIOIINMHUCH,
ecly  ...»
4. OnpeneneHue mapauieIbHBIX IPSIMON U TUIOCKOCTH: «IIpsiMast U MIIOCKOCTh HA3BIBAIOTCS MAPaIICIIbHBIMU,
eciu ...»
5. [Ipu3Hak mapamnensHOCTH TIockocTel: «llmockocTr OyayT mapamienbHBIMU IPYT APYTY, €CIHA  ...»
6. CBoiicTBO MapayyieNnbHBIX MI0CKOCTeH: «Ecnu aBe napasuienbHble MIOCKOCTH NepeceKaloTcs TPEThel, T ...»
7. CoiicTBO M300paskeHus Guryp Ha miockoctu: «llapamienpHpie 0Tpe3Ku QUrypsl N300pakaroTca Ha
IUIOCKOCTH YepTexa ...»

Tecr 15 no Teme IlepneHAMKYJISIPHOCTD NPSIMBIX M IJIOCKOCTEH

1 Bapuanr.
1. Onpegenenne NepneHAUKYJISIPHBIX OPSIMBIX: «JIB€ IpsiMble Ha3bIBAIOTCS NEPIECHAUKYIISIPHBIMU, €CIIH OHU
2. [Ipu3Hak neprneHAnKyYISIPHOCTH IPSIMOH 1 TuiockocTh: «Ecnu mipsimast ...,  TO OHA MEepPHEeHIUKYIsSIpHA
JJAHHOM TIJIOCKOCTH.
3. CBOMCTBO NEPNEHANKYIAPHBIX IPSIMOM U IIocKocTU: «Ecnu miockoetp ... ... ... ,TO OHA
HNEPIEHAUKYIISIPHA U APYTOM».
4. Onpenenenne MEPICHANKYIIAPA K MIIOCKOCTH: «llepmeHnuKyIsapoM, OMyIeHHBIM U3 IAHHON TOYKH Ha JaHHYIO
IJIOCKOCTbh, HA3BIBACTCA OTPE30K, COSAMHAIONMIL ... KOHeI[ 3Toro oTpeska, Jexaliyii B TNIOCKOCTH,
Ha3BIBACTCS  ...».
5. OnpezeneHue pacCcTOSHUS OT TOUKH JI0 TNIOCKOCTH: «PaccTOsTHUEM OT TOUKU J0 IJIOCKOCTH HA3bIBAETCSA
OTIYIIIEHHOTO M3 3TOW TOYKH Ha MIIOCKOCTHY.
6. Teopema o Tpéx meprieHaUKYIsIpax: ( mpsMas ): «Ecou npsimasi, mpoBeAEHHAS HA MNIOCKOCTH Y€Pe3 OCHOBAHUE
HaKIJIOHHOM, ..., TO OHA MEPIEHANKYIISIPHA HAKIIOHHON.
7. Onpepenenne MepreHANKYISIPHBIX TUIOCKOCTEH: «/|Be mepecekaromuecs mI0CKOCTH HA3BIBAOTCS
NEePIEHANKYISPHBIMU, €CITU TPEThA IJIOCKOCTD, ..., IEPECeKaeT UX MO MEePHEHANKYISPHBIM OPIMBIMY.

2 BapuanTt
[Ipu3Hak neprneHIuKyIsIpHOCTH NpsIMbIX: «Eciau 1Be nmepecekaromuecs NpsMple  TO OHU TOXKE
MEPIIEHANKYISIPHBI ».
2. Onpenenenue NepneHANKYIIPHBIX IpsiMoit U miockoctu: «lIpsmast, mepecekaromast IoCKOCTh, Ha3bIBACTCA
NEePIEHANKYISIPHOM 3TOM MIIOCKOCTH, €CIIU OHA ..., KOTOpas JIEKUT B JAHHOM IJIOCKOCTU U MPOXOJIUT Yepe3
TOYKY MEPECEUCHUS.
3. CBOMCTBO NEePNEHANKYIAPHBIX MPSIMOU U IIIOCKOCTU: «/JIBE MpsMEIe, ..., TApAIJIENbHBI».
4. OnpeneneHre HAKIOHHON K TUIOCKOCTH: «HakIOHHOM, MpoBeAEHHON U3 TAHHOW TOYKHU K JAaHHOU IJIOCKOCTH,
Ha3bIBAETCS TFOOOH OTPE30K, ... . Konen otpe3ska, exaluil B INIOCKOCTH, HA3bIBACTCS ...  ».



5. Omnpezenenne pacCTOSHHS OT MPSIMOUN A0 MapaJISTbHON e TUIOCKOCTH: «PacCTOSTHIEM OT IPSIMOM 110
napajuieIbHOM el MIIOCKOCTH HA3bIBACTCS PACCTOSIHUE ... M.

6. Teopema o TpEx neprieHAUKysIpax ( oOparHas ): «Ecau mpsmas Ha TUIOCKOCTH ..., TO OHa
MIEePIICHANKYIISIPHA U TPOCKIINH HAKJIOHHOW.

7. [Ipu3Hak NepneHIUKYISIPHOCTH TUIOCKOCTEH: «ECIH MIIOCKOCTh MPOXOIUT Yepes3 MpsMylo, ... , TO 3TH
IJIOCKOCTH TIEPIICHANKYIISIPHBD.

Tect 16 Mo TeMe BexkTophl B IpOCTPaHCTBE, CJI0KeHHE M BHIYUTAHNE BEKTOPOB, YMHOKeHHE BEKTOPa
Ha YMCJI0

Bapuanr 1
1. Kakoe yTBepxieHue HeBepHOE?
1) JItoOble 1Ba MPOTHBOMOIOKHO HAIPaBICHHBIX BEKTOPA KOJUITMHEAPHHI.
2) JIroOble Ba KOJUTMHEAPHBIX BEKTOpPA COHAIIPABJICHEL.
3) JIroOble nBa paBHBIX BEKTOPa KOJUIMHEAPHEI.

BC =k-DK, AC=2z.CD,

2. Hauwer Touku A, B, C, D, K. MHsBectHo, uTO

- - -
AK =x-AB +y-AC.
Torna HEBEPHO, YTO...
1) Bce TOYKH JIe)KAT B OJTHOH ITOCKOCTH;
2) npsimeie BC n DK napannensHsl;
3) Touku A,C u D He nexaTt Ha OTHOU MPSMOH.
3. Kakoe yTBepxaeHne HeBepHOE?
1) JIMHBI IPOTHUBOMOJIOKHBIX BEKTOPOB HE MOT'YT OBITh HEPABHBI.
2) Ecny nyiuHbI BEKTOPOB HEPABHBI, TO U BEKTOPHI HEPABHHBI.
3) Ecnu nnuHBl BEKTOPOB paBHBI, TO M BEKTOPHI PaBHBI.

, AB=k-CD,

1) mapasnnenbHBIMUY;

npuaéM ToukH 4, B uC He nexat Ha oo npsmoi. [IpsimbieAC u BDHe MOTyT OBITS. ..

2) mepeceKaroIIIMUCS;
3) CKpeIIMBarOIMHCH.
5. ABCA1B41C4 — npasuibHas npusma. AqF = FBq, B1K = KCjy.

Kakoe yrBepxaeHne HeBepHOE?

SN g
<

A C

B

KF=—LaC,

1) 2

2) | AF|=|BK .

3) AF =BK.

6. ABCAlB]_Cl — npaBuibHas npusma. CE = ECl, BF = FBl, FM = MBl, AD:DC=3:1.

Kakoe yrBepkeHne BepHoe?



C,
F
E
AL-14- B
D™
C
1) DM ™ EB,
2y FC T\ DM

3) EB TLFC.

o

1) BB+ DC;;
2 D.C,~ DC,~ D,A+ BB

3) AB,—BC +BA-CC,.
AC,— AC-AC, , AA-CB+A

8. BexTopsl SIBISIFOTCA. . .

1) paBHBIMU;
2) MPOTHUBOIOIOKHBIMH;

3) conanpaBiIeHHBIMU.
- — —

9. DABC — tetpasp. AC = AB —x -CD.

-

Torma X~

5
1) ISA;
) B
3 DB.

Bapmuanr 2
1. Kakoe yTBepxaeHue BepHoe?



1) JTroOble aBa COHAIPABIEHHBIX BEKTOPA KOIMHEAPHEI.

2) JTroOble qBa KOMTHHEAPHBIX BEKTOPA MPOTUBOIOJIOKHO HATIPABIICHBI.
3) JTroObIe 1B KOMITHHEAPHBIX BEKTOPA PaBHBI.

2. Kakoe yTBepkIeHuE BepHOE?

hEem TV b b TNC, o atlC,

yEem @TTB bTc, o atlc.

N
3) Cywectsytor Bektopsl & Dy C rakue, uto @ u C ne xomwmneapus, © u C me kommHeapHsl,

- —
a@pyb KOJUTMHEAPHBI.

3. Kakoe yTBepxk/iecHIe HEBepHOE?

1) Eciu ATuHBI BEKTOPOB PAaBHBL, TO M BEKTOPHI PABHBI.
2) Ecnu BeKTOpHI paBHbI, TO UX JJTUHBI PABHEI.

N

3) JMuHBI IPOTHBOIIOJIOKHBIX BEKTOPOB PABHBI.

- —
4, AB =k-CD, npuaéM Touku 4, B u C He nexar Ha omHoi mpsiMoit. Ilpsmbie AC u BDsBusiorcs
napauIeIbHBIMH, CIIH. . .

k=1,

2)k=-1,

3)k=3.

5. ABCA1B41C4 — npasunbnas npusma. A1F = FB4, B1E = EC4. Kakoe yTrBepiknenue HesepHoe?

2) |FBI=|EC|.
3) FBIIEC.

6. FABCD — npaBunbHas nupaMuza. AC ﬂ BD =0, FE = EC, EN =NC, OP = PD. Kakoe yTBepxicHue
BepHOe?

1y AF M OE.
2 OE T NP.
3) NPT AF.

7.ABCA{B{Cq —npusma. CA=_



m"".q

B
1)AA_l+AB+81C;

2 AA —AB-BC;;

5 AA —CA+BB,.

- - —> — - —
8. BekTophl — MN +MK —AK " DC —DA—-NC ;proores. ..

1) IPOTHBOIIOIOKHBIMH;
2) paBHBIMU;

3) coHarpaBIIEHHBIMU.
9. DABC — retpasp.

CD=x-DB-AC _

D

B

Tect 17 no Teme CkajsipHOoe NPon3Be/ieHNEe BEKTOPOB

Bapuanr 1
- = - -
1. & b <0. Torna yros Mexxay BEKTOpaMu a y b
1) ocTpsrit;
2) Tymoii;
3) npsamoii.

2. DABC — rerpasap, AB=BC = AC = AD =BD = CD.
Torna HeBepHO, UTO. ..

D

B
) / (AB: DC) = 90°:

) / (BD: CD) = 60°;



) Z (AD: BA) = 60°.

3. Kakoe yTBepxaeHue BepHOE?

A

) ab=|a|-|b|-cos (a, b).

ab=|al-|b|-sin (a, b).

) |a|-|b|=ab -cos (a, b).

2)

- -

4. CkanspHOE MPOU3BE/ICHIE BEKTOPOB a {a'l’ Ay a3} u b {bl; b,; b3}paBH0...
1) ajanag + b1b2b3;

2) albl + a2b2 + a3b3;

3) a1b2b3 + b132b3 + b1b23.3

Bapuanr 2
-> o - -
1. & b >0. Torna yrosn Mexxay BEKTOpaMu a y b
1) octpsrit;
2) Tymoij;
3) mpamoii.

Z AAC =/ AAB

2. ABCA1B1Cq — npusma, " AB =BC = AC = AA,. Torzaa BepHo, To. ..

1) £ (CB,, CB) = 90",
2 £ (AA, CB) =90°;

) / (AB: CA) = 60°.

3. Kakoe yTBepkaeHue BepHOE?

T > o ab
cos (a, b)=w cos (a, b)=———-.
1) ab 2) |a||b|
) al-|b]|

- -

4. CkasipHOE POU3BE/ICHHE BEKTOPOB m {ml; m,; m3} a N {nl’ Ny n3} paBHoO. ..



1) mqnq + myny + mgng;

2) (nq - ml)2 +(ny — m2)2 +(ng— m3)2;
3) mymomg + Nqnona.

Tect 18

3azanne 1. 3nauenne eipaxenns 1037185 o0y,

a) 100 0) 50 B) 200 r) 30
Baganue 2. IlepBoobGpasnas ¢pynkuuu f(X) = 10x*+x, rpaduk KOTOPOI MPOXOAUT Yepe3 TOUKY (2; 6), paBHa
2 2
a) 5x° +x2 — 2 6) 2x° + = — 32 B) 2x° + x% — 48 r) 2x° + =~ 60
3amanue 3. Ecnu log 5 X =2, T0 X paBen:
8) ¢ 6)-5 B) 25 s
3ananue 4. PemenueM nokasarenbHoro ypapaenus 3,47° = 1gpnsgercs 4ucio
5 7
a) > 0) 1.4 B) S r)0
3ananue 5. 3HaucHne nponsBoxHON GyHkmm f(X) = €7 10 B TouKe X0 = 50 paBHO
a) —0,2 0)0,3 B) —0,1r) 0,4
3ananue 6. PemieHnem nppalmoHaibHOro ypaBHeHuAV 2X — 1 - X + 2 = 0 sBisieTcs 4ucio
a)5 6) 7 B) 1 r)3
arcsin(—l)—arctgl
3aganue 7. 3HAUYCHHE BBIPAXKECHUS 2 = PaBHO:
arccos(—T)
2) = 6)— 4,5 B) -5,5 r) -0,5
3ananue 8. Pemennem HepaBeHCTBa 10gg,(3x — 1) > logg »(3 — X)sABnsAeTCS MIPOMEKYTOK:
1 1 1
2) G;3) 6) ;1) B) (13) D) (0032 U (L +o0)

3aganue 9. Haiiaure roiomaas TOTHOM MOBEPXHOCTH TeJla, OTyUYSHHOTO IIPU BpaIlCHUH
MPSMOYTOIILHOTO ~ TPEYTOJIFHUKA C KaTeTaMu 3 ¢M B 4 CM BOKPYT OOJIBIIIET0 KaTeTa.

a) 36w 0) 30w B) 241 r) 401
3amanue 10. 3nauenue pepakenns 9° - 81%5 - (0,5)72 pasno:
a) 14 6) 36 5) 28 r) 18
Bapuanr 2
Bananue 1. 3HaueHue Bepaenus 5271085 4 paBHO
a) 100 0) 50 B) 200 r) 30

3aganue 2. IlepBoobpasnas Gpynkuun f(X) = 6x + 3x?, rpauk KOTOPOH HPOXOIUT
yepe3 Touky (1; -8) paBHa
a) 6x% + 3x3 — 2 6) 3x®+x%-9 B) 12 + 6x r) 3x2+ x3- 12
3ananwue 3. Ecimu log:ix = -1, To X paBeH:

5

a) 25 6) 5 B) -5 r) 12
3ananue 4. Pemennem nokaszaTensHoro ypapuenns 2,71 = 1apnsercs uucno
a) 1,7 6)0 B) 6 r) %

3ananue 53HaueHue npon3eoaHoi GyHkimm f(X) =e*~ 4 B TouKe X0 = 8 paBHO
3 1 1
a) 12 6)— 0,5 B) er) - Z

3ananue 6. Pemennem nppanmoHaIbHOTrO ypaBHeHHIX — VX — 1 - 3 = 0 sBisiercs gucio
a)4 0)3 B) 5 r)2



arcsin(—?)— arctgy3

3aganue 7. 3HaYEHWE BBHIPAKCHUS: NG paBHO:
arccos(—7)
2 8
a) 5 6) - ; B) -7 F) 3
3ananue 8. Kopenb ypasuenus 2***—2¥= 120 pasen:
a) 8 0)3 B) 2 r) 10

3anmanue 9. Haiinnre o0beM Texna, MoydeHHOTO BpallleHHEeM IPSMOYTOIbHHUKA CO CTOPOHAMH 4 cM U 6 cM
BOKPYT MPSAMOA, IPOXOASIICH Yepe3 CePeIUHbI €r0 OOJBIINX CTOPOH.

a) 12m 0) 421 B) 241 r) 361
3 2 3
3amanve 10. 3Hauenue BoIpakeHus 92 + 273 - (%)_Z paBHO:
a) 14 6) 36 B) 28 r) 18
Bapuanr 3

3ananue 1. 3HaueHue BeIpaxkenus log, log; 81 pasHO
a)4 0)2 B) 9 r) 6
3ananue 2. IlepBooGpasnas Gpynkiuu f(X) = 3x2 — 5, rpaduk KOTOpOi TpoxoMT Yepes Touky (2;10)

paBHa
a)x®—-5x+ 10 0) 6x2-5 B) 6x%-5x+7 r)x3—-5x+12
3anmanue 3. Ecmu log:i X = -2, To X paBeH:
6
a)- 6 0) - 36 B) 36 r)6
3aganue 4. Pemennem nokaszarensHoro ypapaenns 1,4%° = 1apnsercs uncno
a) 6) 1 B) < )0

X
3ananue 5. 3Haucnue npoussoaHoil pynkuuu f(X) = e3 ¥ B Touke xo =—3 pasHO

a) i6)§13) - 1;1“) - %

3ananue 6. Pemennem nuppanmoHaIbHOTO YpaBHEHHAV4X — 3 = 6 — X SIBIIACTCS 9HCIIO
a) 13 0)2 B) 1 r)3

. V2 1
arcsin{ —=-)-arccos (_E)

3ananue 7. 3Ha4YeHHE BbIPAKEHUS paBHO:

arctgi
\/5
2) = 6)— 4,5 B) -5,5 3,5

3ananue 8. Kopens ypasnenus 109, (7 —8X) = —2 pasen:
2

1 3
a) - 0) - B) 2 r) -5
4 8
3ananue 9. Haiimute 00beM Tema, MOJy4eHHOTO BpalleHHeM MPsIMOYTOJIbHUKA CO CTOPOHAMHU 6 ¢M U § cM
BOKPYT NPSIMOH, MIPOXOAAIIEH Yepe3 CepeIHbl €r0 MEHBLINX CTOPOH.

a) 72m 0) 42w B) 241 r) 36T
3ananue 10. 3nauenue Bepakenns 25%° + (0,25)7%>- 81%7>pasno:
a) 14 6) 100 B) 36 r) 18

HpaKanecmlesaz]aHnﬂ:
1 cemecTp
Tema )IeﬁCTBHﬂ Ha/l BBIPAKCHUAMHU, COACPKAINUMHU CTCNNCHU U KOPHH

Ne 1.
Bapwuanr 1 Bapwuanrt 2 Bapwuant 3 Bapuanr 4 Bapuanr 5
153:212 123-152 103-62 243-202 143-42%
a) a) a a) a) =
352.34 302.24 15224 30445 124.7
38.510 15 )48-38 12 3%6% 18 398.25 12 )78-54_ 6
1511 32 129 33 187 62 124 132 302 35%




B) log, 7 —log, 63 +log, 36.

a) V125a°b15 | a) V32410215 a) 1/625x12y8 a) $/64x12y6 a) V125ah15
4|81t16 3| a® 3[27a3 3[1 4 [256x%
o | ol | o | ofere | o
-2 -2 -2 _3 -2 -1
a) (6475 + a) (2775 + a) (12575 + a)(3275 +87 a) (12575 +
29)-(3)° | o)) | e | 6 | @)
27 9 125 4 27
243y 238 | 525y 533 33V2 y 32V3 625 u 63V2 42V7 gy 4376
1 3 1 3 3 7 3 3 4 3 5 1 1 5 3 3 2 7 3
azbzasb 2 azbsa +b 2 asbzaeb s asbsa 2b 2 asbs3a 1o0ba
Tema IIpeoOpa3oBaHue cTeNeHHbIX H NOKA3aTEJIbHBIX BbIPaKeHU
Ne2.
Bapwmanr 1 Bapwmanr 2 Bapwmanr 3 Bapwuanr 4 Bapwuanr 5
a) 23V7-1, a) 31+2v2 - a) 72V3-2, a) 252V8+3 . 54+4v8. 2) gV3-1.
gLV 92+V2. 491-V3. 6) (V27 —/48) -3 34-2V3;
6) (/50 — 6) (V20 —V45) - | 6) (V48 —+/27) - 6) (V8 —
V72) -8 V5 V7 V50) -2
a)(4a)3:a® - a.6 a)(9¢)3:c7 - c'3 2)(4b)2: b6 - b* o a)(3c)%:c*-
npu a = 128; npu ¢ = 81; b = 64 a)(2d)>:d°-d c
) e 0 yrey npu pra.l;ls.xl._sl ’ npu d = 16; npuc =9;
x7.2 y10,3 6 555 HpI/I y7,15_y2,56 x5,69_x3
npu x=4 y:5 x '_7 6) y5.71 1pu y:2 6) 669 npu
X x=10
Vb—4 m++6 ) V-3 ) Vx+5 ) 7+yx
a) b-16 ) 6—m a x-9 a X—25 a 49-x
Tema IIpeoOpa3oBanue JorapupMuyecKuX BhIpaeHHI
Ne 3
Bapmuanr 1 ‘ Bapuanr 2
3ananue 1. Beruncnute, NCIONIB3ysl CBOMCTBA JIOrapU(PMOB:
a) log, 5 + log, g; 6) logs 2 — logs 54; a) logs 175 — logs 7; 0) logz 7 +
log; %; B) log; 32 —

log, 64 +log, 14.

3ananue 2. Beipa3uts JaHHBIN Jorapu(M uyepe3 HaTypaJIbHBIA U BEIYUCIUTDH C TOYHOCTH 10 0,01:
a) log, 27; 6) log, 413 | a) log, 18; 6) log,, 5,1
3ananue 3. Beraucnure
)210g0_3 4+1ogp32, ) loge 64 B) a) lg14-1g7 ) logg 625,
logg 3 6-logp 3 12’ logg 128’ 1g0.5+31g4’ logg 125’
log3135  logz5 ) log; 56  log, 24
log;s3  logsos3 logzg 2 logzzs 2
3amanue 4. Pemmte ypaBHEeHME:

1 1
logz x = log3 6 + Elog3 4 — §log6 64

1 1
log; x = 2log, 2 + Elog7 81 — §log7 8

Bapuanr 4

Bapmuanr 3

3ananue 1. BeraucinTh, UCTIONB3YsI CBOWCTBA JIOTapUPMOB:




a) log, 8 + log, 32; ©0) logy/, 100 — log, /, 25;

B) log, 36 + log, %5 —log, 35.

a) log, 11 — log, 44; 0) log;53 +
logi55; B) logs22 —logs11+logs12,5.

3ananue 2. Beipa3uTh JaHHBIN JIOTapu(M Yepe3 AeCATUYHBINA U BBIYUCIUTH ¢ TOYHOCTH 10 0,01:

a) log, 14; 6) log; 51,8 | a) log 16; 6) loggg 12,4
3ananue 3. Beruncoute
a)lg 8+1g18, 6) logs 125 B) a) log, 3—1log, 75 | 6) logg 216,
21g2+1g3’° logs 25 ° log, 45+2log, 3’ logg 36’
log, 192 _ log, 24 log, 28 _ log, 24
log122  logge 2 logi124 logssg4

3aganue 4. Pemurte ypaBHEeHHE:

1 1
logs x = 2logs 3 + Elog5 49 — §log5 27

1 1
loggx = logg5 + Elogg 121 — Elogg 125

Bapuanr 5

Bapwuanrt 6

3aganue 1. BerancnnTh, UCTIONB3YsI CBOMCTBA JIOTapU(PMOB:

a) log; 2 + log; 13,5; 0) log1/5 6 — logy 5 750;

B) log, 36 —log, 5 +log, %-

a) log, 12 — log, 192; 0) 1g25 +
1g40; B) logs 6 + log3 18 —logs 4.

3ananue 2. Beipa3uTh TaHHBIH JIOTapu(M depe3 JeCITUIHBINA U BBIYUCIUTH ¢ TOYHOCTH 110 0,01:

a) logs 21; 6) log;, 1,3 | a) logs 15; 6) logy1, 10,4
3ananue 3. Beruncnure
a) logs 0,5+logs 18; 6) logs 34»3; 3log;y42-10g1 4 24; 6) log, 243;
2logs 2—logs 12 logs 49 log; 4 3+2logs 9 log; 9
log3 576  logs 64 logz 21 logs 7
log7;3  logz163 B) 108633 10g1g03

3aganue 4. Pemmure

ypaBHEHUE:

1 1
log; x =2log, 5 + Elog7 36 — glogs 125

1 1
logg x = logg 3 + Elogé 81— §10g6 343

Tema Tpuronomerpudeckue popmMyJibl

Ne 4

Bapmuanr 1

. 5 3
1. Jlano: sina, = - Sa<a < 21,
Haiitu: cosa; cos 2a; cos(a - g);
2. YOpoCTUTh BBIpaXKEHUE:

28,
a) sin 2 ’

0)

1-cos

cos 26x —sin 2 6x

)

sin21x—sin3x

. T 41T T . 41
B)SiN—' COS— + COS—" Sin —;
15 15 15 15

r) cos(m — @) ‘ctg (g + a) ;

Bapuanr 3

15, 3
— —n< a < 27,

17" 2
Haiita: sina; €os 2; cos(a - g);

1. JlaHO: cosa =

2. YIIPOCTHUTH BBIpaKEHHE:

a) ctg (2w — a) "cos (g —a);

6)

sin  7x—sin 3x

cos 7x +cos 3x’




\C0s 2 4x —sin 24x
B) )

2 sin 4x'cos 4 x !

cos 2B-1
r) 2cos 2B !
Bapuanr 4
4 3
1. laHo: cosa = _E; < a< P
Haiiu: sina; sin - 20; cos( - 2);
2. YIpOCTHUTH BBIPAKCHHE:

a) 2cos (;371 —a) ‘cos (M + a);
0)

B——;
cos 10x—cos 6X
1-cos 2a A

cos 210 © —-sin 2 10 °
sin 5% cos 159 +cos5° "sin 159
sin  10x-sin 6x

r)

2cos 2o’

Bapuanr 5
7.z
25" 2
Haiiru: tgo; sin 2o; cos(o - %);

1. JlaHo: sino = <a<m;

2. YIIpOCTHUTH BhIpaXKeHHe:

a)

0)
2cos 5x
B)sin (g + a) ‘ctg (?’2—” + a);
1-cos 2§
r) sin 28 !

2 sin 5x'cos 5 X

cos 7x'cos 3x-sin7x'sin 3x

cos 7x +cos 3x
)

Bapuanr 6

n);

Haiitu: tga; sin - 2a; cos(a -

2. YIpOCTHUTH BBIpaXKECHHE:
a)
0)

2 sin 3x'cos 3x

sin 4x'cos 2x+ cos4x sin 2x
T T
tgg‘l' th
T T
1—tgg tg 2

sin 8x—sin 4x

B)—————;
COos 8x—cos 4x
1-cos 2«
r) ——;
2cos o
Tema Tpuronomerpu4ecKkux ypaBHeHUH U HEPABEHCTB
Ne §
Bapmuanr 1.
PGI_HI/ITC ypaBHeHI/I}II PCH_II/ITG HepaBeHCTBaI
. . . 1
1.sin® —6sinx +5=0 1. sinx<-
2.3c0osx + 2sin’x =0 2.2c0sXx — V3 <0
. . 1
3. V3 sinx = - cosx 3. sm% > —
in2 H _ 2 TT. 1
4. 2 sin°x — sinx- cosx = C0S“X 4. tg(2x - §)<ﬁ
T X _
5. COS(Z_E) -1=0
Bapuanr 2

Pewmnre ypaBHeHus: Pewmnre HepaBeHCTBA:



. . . 1
1.sin® +sinx-2=0 1. sinx<—=

2.3cos2x -sinx -1=0 2.2sinx+ V3 =0
3. sinx -cosx =0 3. cosz < \/75
4. 3 sin% + cos3 = 2sin2x 4.tg(4x - %)> -1

5. V2cos(2x —3) -1=0

Bapwuanr 3
Pemure YpaBHCHUSA: Pemure HCPAaBCHCTBA:
1. cos?x — 7cosx + 6 =0 1. sinx>—%
2.2c0s%x -5sinx +1=0 2.2sinx+ V2 >0
3. V3 cosx +sinx =0 3.c0s 3x < %
4. 1+7 cos? = 3sin2x 4. tg(% - E)>\/3_
5. sin(%—g) -1=0

Bapuanr 4
Pemnre ypaBHeHus: Pemnre HepaBeHcTBa:
1. sin? + 3sinx -4 =0 1. sinx>§
2. 4sin?x — cosx — 1 =0 2.2c0sx—-1=0
3. 2sinx + cosx =0 3.s5in2x > \/72
4.3 + sin2x = 4 sin%x 4. tg(g + §)< 1
5.cos(3x —3) +1=0

Bapuanr 5
Pewmnre ypaBHeHus: Pewute HepaBeHCTBA:!
1. cos’x — 2cosx -3 =0 1. sinx<— ?
2.6c0s?x -5sinx +5=0 2.2cos+ 1=0
3. 5sinx -3cosx =0 3. cos% > ‘/;
4. 3sin2x + sin®x + 5sinx- cosx = 0 4. tg(3x + g)<— %
B.sin(+2) +1=0

Bapuanr 6
Pemure YpaBHCHUS: Pemnre HEPaBCHCTBA:
1. cos’x —3cosx -4 =0 1. sinx>g
2.2c0s%x -sinx +1=0 2.2c0sx - V2 =0
3. cosx =sinx 3. Sing < -%

4. C0S2X + COS™ + sinx: cosx = 0 4. tg(4x + 7)>- V3
5. V2 —2sin(5x — 3-) =0

2 cemecTp
Tema IIpousBogHas u e€ npuMeHeHne
Ne 6
Bapmuanr 1
1. Haiitu kopenb ypaBHenus Y'(x) = 0 npu y(X) = 63x% — 9x + 3
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. Beruucnuth 3HaueHue nmpousBoAHo# Gyakimuf(x) =
. Beraucomrs f'(0), ecom f(X) = (2x + 5) (x2-1)

. Beramcnuts f'(1), ecnm f(X) = (3x — 1)°

. Berancurs f'(0), ecm f(X) =vV6x + 1

1 1.
. Boraucmuts f (ZE), ecmu f(X) = cos 4x - >sinx

. Beraucnuthb 3HaueHue nponsBoaHoi pynkiuuf(x) =
. Beruucaurs '(0), ecom f(x) = 2x +7) » (x2 + 3)

. Beraucnurs f'(1), ecomu f(x) = (2x — 1)*

. Boruucnuts '(0), ecnu f(x) =V1 — 2x?

1 M 1
. Beraucmuts f '(1), ecom f(X) = sin2x - 4C0sx

. BeraucnuThb 3HaueHue nponsBoaHoi pyHkiuuf(x) =
. Beraucnuts f'(2), ecnu f(X) = (2x - 1) - (6x - 5)

. Beraucnurs f'(1), ecim f(X) = (11x — 10)’

. Beraucnuts f'(1), ecin f(X) =vé6x — 5

. Beraucnuts f'(0), eciu f(X) = sin7x +;1COSX

. Berauciiuthb 3HaueHne nponsBoaHoi Gpyukiuuf(x) =
. Beraucnuts f'(-1), ecmu f(X) = 3x - 1) - (x% + 2)

. Beraucnuts (1), ecom f(x) = (10 - 9x)1

. Beraucnuts f'(2), ecnm f(X) =V5x — 6

. Berauciuts f'(0), eciu f(X) = cos7x + %sinx

. 8
. Berauciuthb 3HaueHne nponsBoaHoi Gpynkimu f(X) = < 7X% +4+/x mpu x = 1

x2+ 1
— mpux=-1
4x+3

. Beruncauts 3nauenue npoussoanol Gyrkuun f(X) = 3 —sin®>  npu x =n

Bapwmanr 2

. Haiitu kopens ypaBuenus Y'(x) = 0 npu y(X) = 17x% - 34x + 1

. 3
. Beraucnuthb 3HaueHne npousBoaHoi Gpyukimu f(X) = < 19x8 + 2v/x mpux =1

2x%+ 1
4x+3

mpu x = -1

. Berunciuts 3nauenue npoussoanoi Gynkuun f(X) = 25 — cos?X  mpu x :22

Bapuanr 3

. Haiitu kopens ypaBuenus Y'(x) = 0 npu y(X) = 23x% — 46X + 1

. BorumcuTs 3Hauenue npousBoxHoi Gpynkmuu f(X) = 19x° - 10vx + z npu x = 1

5x—1
342

- npu X = -1

) T
. Berumcauts 3Havenue npoussoaHol pynkuun f(X) = 9 — cos?X mpu x =

Bapuanr 4

. Haiitu xopenb ypasaenus Y'(x) = 0 npu y(X) = 18x? — 9x + 2

. 2
. Berauciuthb 3HaueHne npousBoaHoi ¢pyukimu f(X) = -t 6vx-17x*  mpux=1

5x+9
1— x2

npu X = 2

) - e
. Beraucnuts 3Hauenne npoussognoi pyrkuum f(X) =sin’x - 13 npu x =

Bapuanr 5

1. Haiitu kopenb ypaBuenus Y'(x) = 0 mpu y(X) = 42x> — 12x + 3

N

AN W B~ W

. Berauciuth 3HaueHne nponsBoaHoi ¢pyHkiunf(x) =
. Berauciurts f'(0), ecmu f(x) = (7x +4)- (3x? - 1)

. Beraucours f'(1), ecmu f(x) = (2x — 1)°

. Berancurs '(0), ecym f(X) =V7x + 9

. 2
. Berauciuthb 3HaueHne nponsBogHoi Gpyukimu f(X) = < 5x% + 6+/x pu x = 1

3x%-1
5x+2

mpu x = -1



7. Boraucnuts f '(ZE), eciu f(X) = 2cos 6x - %sinx

8. BerumcauTh 3HaUeHre Mpou3BoAHoN Qynkimu f(X) = 4 + sin?x  mpu x = 21

BapuanT 6
1. Haiitn kopens ypasaenus Y'(x) = 0 mpu Y(X) = 16x% —48x + 1
2. Beruucnuth 3Ha4eHue npou3BoHoM GpyHkimu f(X) = z -21x3+ 10v/x mpux =1
3. Boruucauts 3HaueHue npou3BoaHoi Gpynkuuuf(X) = 3:;32 mpu x = -1
4. Beraucyats f'(0), ecm f(X) = (6x + 5) - (4x2 + 3)
5. Borumcauts f'(1), ecim f(x) = 2x + 1)°
6. Borauciuts f'(0), ecou f(X) =V16 — 3x2
7. Beraucnurts f'(1), eciu f(X) = ZSinzx - éCOSX
8. Beraucute 3Ha4eHne nmpou3soaHol Qpyrkuum f(X) = 2 +€0s?X  1pu x =23

Tema IIpumeHeHne MPOU3BOTHOM
Ne 7
Bapmuanr 1.
1. MccnenoBath ¢ MOMOIIBIO IPOU3BOIHON U IOCTPOUTH rpaduk pyHKITHH:
fx)=x3-3x-1
2. Harmummre ypaBHeHHE KacaTellbHOU K rpaduKy GyHKIIHA
f(x) = 2x2 — 6x + 1 B Touke ¢ abermccoit xo = -1
3. Haiigure Hanboubliiee 1 HaMMEHbIIIEe 3HAYCHUS PYHKIHN
f(x) = x* - 2x? mna npomexytke [-1;2]
4. MatepuaibHast TOUKa IBIKETCS 110 3aKoHy S(t) = %. Haiigure e€ ckopocTs B MOMEHT BpemeHH t = 2C.

Bapmuanr 2.
1. MccnenoBath ¢ MOMOIIBIO IPOU3BOIHON U IOCTPOUTH rpaduk PyHKITHH:
f(x)=x%— ;xz
2. Hanmmure ypaBHEeHHE KacaTenbHOW K Tpaduky QyHKIMH
f(X) = 6x2 — 4x + 3 B Touke ¢ aberuccoit Xo = -1
3. Haiinure Hanbospliee 1 HAMMEHbIee 3HAYCHUS (DyHKITHH
f(x) = x* +4x®> wma npomexytke [-2;1]

_ 3t+2 . N -
4. MarepuanbHasi TOUYKa JBIXKETCS 110 3aKoHy S(t) = P Haiinute e€ ckopocTs B MOMEHT BpemeHH t = 5cC.

Bapmuanr 3.
1. UccnenoBath ¢ MOMOIIBIO TPOU3BOTHON M IOCTPOUTH rpaduKu PyHKITHH:
f(x) = 4x3 + 6x2
2. Hanmmure ypaBHeHHE KacaTenbHOW K Tpaduky QyHKIMH
f(X) = 5x2 + 2x - 3B TouKe ¢ abCUUCCOol Xo = -2
3. Haiigure Hanbouibliee 1 HaMMEHbIIee 3HAYCHUS QYHKIN
f(x) = x* — 27x na npomexytke [-2;4]

3t-2 . N
4. MatepuanbHas TOYKa JIBIKETCS 110 3aKoHy S(t) = P Haiinute e€ ckopocts B MOMEHT Bpemenu t = 3c.

Bapmuanr 4.
1. UccaenoBaTh ¢ HOMOLIBIO TPOU3BOJHON M OCTPOUTH rpaduKu PyHKIMN:
f(x) =-x*+3x+1
2. Hanmmure ypaBHEHHE KacaTenbHOW K Tpaduky QyHKIMH
f(X) = 4x® — 3x + 2 B Touke ¢ abcruccoit Xo = -2
3. Haiigure HanGouibliiee 1 HaMMEHbIIee 3HAYCHUST QYHKIHN
f(x) = x®+3x +2 ma npomexyTtke [1;3]



_ 2-4t . i _
4. MatepuaibHasl TOYKa JIBIKETCS 110 3aKony S(t) = e Haiigure e€ ckopocTs B MOMEHT BpemeHH t = 4cC.

Bapuanr 5.
1. UccnenoBaTh ¢ MOMOIIBIO TPOM3BOJHOM U IOCTPOUTH rpaduK PpyHKIHU:
f(x) = - 4x3+ 3x
2. Hannmwmre ypaBHEeHHE KacaTenbHOW K Tpaduky QyHKIMH
f(x) = 7x2 + x — 9 B TouKe ¢ aGcuUCcoii Xo = 2
3. Haiinure HanbompIiee ¥ HANMEHBIIIEe 3HAYCHNUS () YHKITIH
f(x) = x3 - 3x - 6 na mpomexyTke [-2;0]

2t-3 . .
4. MatepuaibHasl TOYKa IBIKETCS 10 3aKoHy S(t) = SorT Haitnute e€ ckopocTh B MOMEHT BpeMeHH t = 2C.
Bapwmanr 6.

1. UccaenoBaTh ¢ OMOLIBIO TPOU3BOJHON M OCTPOUTH rpaduKu PyHKIHU:
f(x) =-4x3+ 12x

2. Harmumnre ypaBHeHHE KacaTeIbHON K rpaduKy (yHKIHH

f(x) = 8x? — 3x + 1 B TOuKe ¢ abcuccoit Xo = 2

3. Haiinure HanOomnbIiee 1 HANMEHBIIIEe 3HAYCHNS () YHKITHH

f(x) = x*- 2x* na nmpomexytke [-1;2]

_ 3-4t . . —
4. MatepuanbHas TOUKa JIBIKETCS 110 3aKoHy S(t) = E Haiinute e€ ckopocTh B MOMEHT BpeMeHH t = 4cC.

Tema IlepBooOpa3Hasi u e€é npuMeHeHUe
Ne 8

Bapuanr 1.
Haiigure Bce nepBooOpasubie s pynkiun f(X)
a) f(x) = x*+3x*+5
1 1
6)f(x) = & +

cos?x
B)f(x) = (4 - 3x)’
Haiiaure nepBooOpa3sHyto st 3anannoi Gpynkuuu f(X), rpaduk KOTOpoir MPOXOIUT depe3 TOUuKy M:
a) f(x) = 6x — 7; M(-2; 11)
0) f(x) = 2sinx; M(0; 2)
B)f(X) = = M(3; 1)

Brruucnute mnomane GUrypsl, orpaHu4eHHON JIMHUAMU:

a)y=x2+3x1/1 y=0
6)y=6x—x2 n y=x+4

Bapuanr 2.
Haiiaure Bce nepBooOpasubie st pynkiun f(X)
a) f(x) =x3-3x*+x-1
1 1
6)f() = = -

sin?x
B)f(X) = (6x - 1)°
Haiiaure nepBooOpasuyto st 3agannoi Gpynkuuu f(X), rpadguk KoTopoit mpoxoauT yepe3 Touky M:
a) f(x) = 4x + 7; M(-1; -2)

6) f(x) = 4sinx; M(%; 1)

B) f(X) = X%; M(2; 1)
BeruncnuTe mioraab GUrypsl, OrpaHHueHHON JTHHUSIMU:
a) y:x2-4x+31/1 y=0
0) y=4-x21/1 y=x+2



Bapwuanrt 3.
Haiigure Bce nepBooOpasubie s pynkuun f(X)
a) f(x) =x*+3x%-4x+5
1 2
6) f(X) = x7 * cos?x
B)f(x) = (3—4x)
Haiiaurte nepBooOpasuyto st 3amannoi Gpyukuuu f(X), rpadguk KoTopoit mpoxoauT yepes Touky M:
a) f(x) = 2x — 3; M(-2; 5)
6) f(x) = 4cosx; M( g; -4)

B) f(x) = 3 M(2 1)

Brruncnure miomans Gurypbl, orpaHAYeHHON JINHUSMHU:

a)y=8x—4x2 n y=0
0) y:xzny:4x—3

Bapuanr 4.
Haiigure Bce nepBooOpasubie s Gynkiun f(X)

a)f(X)=7-6x-x°+8x°
- 1 _ _3
6) () = x?  sin?x
B)f(x) = (5x +4)°
Haiigure nepooOpa3sHyto s 3anannoi Gpynkuuu f(X), rpadguk KoTopoit mpoxoauT yepe3 Touky M:
a) f(x) = 6x — 1; M(-2; 10)

6) f(x) = 3cosx; M(g; 3,5)
B) f(X) = 5 M(2;—7)

Brraucnute miomans GUrypsl, orpaHU4eHHON JTMHUSAMU:

a) y=x2- 6x+5u y=0
0) y=x2+11/1y=3—x

Bapuanr 5.
Haiiaure Bce nepBooOpasubie st pynkiun f(X)
a) f(x) =x" +4x3-12x + 1
1 5
6)f(x) = x® cos2x
B)f(X) = (1 - 9x)’
Haiinure nepBooOpasuyto st 3anannoi ¢pyHkuuu f(X), rpaduk KOTOpo#t mpoxomuT yepes Touky M:
a) f(x) = 5x — 6; M(-1; 3)
6) f(x) = 2c0sx; M( ; -10)

B) f(X) = X%; M(3;-1)

Brruucnute mnomans GUrypsl, orpaHu4eHHON JIMHUAMU:

a)y=4x-2x2 n y=0
0) y:xzply:-3x

Bapmuanr 6.
Haiiaure Bce nmepBooOpasubie st pynkiun f(X)
a) f(x) =5 - 2x — x3+ 10x®
_ 1 7
6) f(X) T X2 sinZx

B)f(X) = (8x + 3)5

Haiiaure nepBooOpasuyto st 3amannoi Gpynkuuu f(X), rpadguk KoTopoit mpoxoauT yepes Touky M:




a) f(x) = 4x — 3; M(-2; 11)

6) f(x) = 5cosx; M(g;9,5)
B) f(X) = 5 M(4; —9)

Brraucnute mnomans GUrypsl, orpaHi4eHHON JTMHUSAMU:

a) y=—3x2+ 6x mw y=0
0) y:x2+21/1y:6

m n m+n
l.a a =a
m-n

a"
2. — =a
a

3 (am)n =g™

Tema Iloka3zaTenbHble ypaBHEHMS
Ne 9
Bapuanr 1
CBoiicTBa Moka3aTeabHOH QyHKINH.

6. a’ =1
-n

1
7. —n:a
a

8. (=0

m

4. a"b" =(ab)"9.Va" =a"

n 1

a" _a -

5. —=(2)"10. Va=a"
o =)

1).5" =125
1

3). (=)"=6

) (36)

5). \/5* =25

7).2-8% =16

9). 2x2—7x+10 -1

11). 28252162

13). 2:373- 532 = 1443

x? —14x+48
—>0

1).
) x+7

3) 0,7 3x+1 < (13) x-11

l.aman =am+n
am
an

m-n

2. =a

3.@")" =a™

4.a"b" =(@ah)"9. Va" =

PemnTh nokasareiabHbIe yPaBHEHUS:

1 X -
2. ()=4
4).9%=27

6).13" * =1
8) 74x+3 - 49 2-x

10). 117 =%121
12). 47 +22%-80=0
14)3 44295 =5 6~

Pemnte HepaBeHCTBa:

343

2). 06%>2"
9

x2 8
4.3 >9

Bapuanr 2
CoiicTBa Moka3aTeabHOH QyHKINH.

6.a" =1

-n

1
7. —n:a
a

8.(3)" = (g)"

an



n 1

a" a -

5. —=(-)"10.¥a=a"
o =)

Pemnts mokasareabHbBIC YpPaBHCHUA:

1). 10" = 1000 2).27" =81
1 1
3). (£)* =9 4. ()" =
) (3) ) (36)
5. V3" = L 6).1,9% =1
27

7).3%-27=9 8).8%"-64=4""

9).5" % =1 10).7% = 149

11).05° 7 25=42 12).0.25% +0,5" = 6

13). 10" + 10 ""=0,11 14)2 25% - 5 -10* +2 -4*=0

Pemutes HepaBeHCTBa:

p, G=2D6=9) 2).04%<6=
4x -5 4
g 27

3). 252x 3<53x 9 4 6x+10—x2 <=

) ). (& ) o1
Bapuanr 3
CBoiicTBa MokasatenpHON QyHKIINH.

l.ama" =a™" 6.2’ =1

a
2. —=a™" 7. in:a*”

a a
3 (am)n :amn &(E)—n :(E)n

b a
m

4.2a"b" =(ab)"9. Va" =an

a"  a =
5. —=(-)"10.8a=a"

b" (b)

PeHH/ITb ITIOKA3aTCJIbHBIC ypaBHeHI/ISE
1
1).3"=81 2). (g)x =125
1
3). (=) =5 4).8" =128
) (25) )

5). ¥10* =100 6).49" =

7).4%-2=128 8). 77 - 343 =49”+l

9). 10" ¥ =1 10).9" = %/81

11). 177 585 =289 /17 12).49 -6 7% +5=0

13).3-3"%=38 14)8 + 18* =2 27

Pemuth HCPABCHCTBA:

p, X@x=1D 4 2).09% »139
x—7 81

3). 1,6“1>(§)2x-3 4). 9% %<7

Tema Jlorapudmudeckne ypaBHeHUA
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.logz;x =4
ogyi102x—10) =1

logs 2x -5loggx +6=0
76 =2

2
xlOgB X= X_

. logs(x2 = 9) =2 + logz(x — 1)

x+y=6
{log2x+log2y= 3

. logzx =4
clog,2(Bx+1)=1

lg 2%x+ lg x-12=0

9% =4
flg x= X2
100

clogi(x?2 —2) = -1+ logi(x — 1)
2 2

{log4x —logyy=1
x—3y=16

. logix =-2
3

.logyie(2x—6) =1
.log, 2x + logyx =12

327% =5

5
x10g3 X= X_
81

. logs(x? —25) = 2 + logg(x — 1)

{log3 x+ logzy =2+ logz2
logs(x +y) =2

. loggx =-2
clogo_e(x+2)=1

logg 2x + loggx =2
5% =9

5
logy x— X~
16

X

.loga (x% +20) = -1+ logi(x+2)
10 10

{log3x—log3y= 1
x—2y=9

.loggx =4
dogyie(2x—1)=1

lg 2%x+ 2lg x =3
637% =7

6
x
g x=
100000

Ne 10

Bapuanr 1

Bapuanr 2

Bapuanr 3

Bapmuanr 4.

Bapuanr 5



6. loge(x2 —12) =1 + logg(x — 2)
7 { x+y=28
logi, x4+ log,y =1

Tema Pemenne 3a1a4 U3 IJIaHUMETPHU
Ne 11
Bapmnanr 1
1. Yemy paBeH nepuMeTp MPSAMOYTOJIBHOIO TPEYTOJIbHUKA, €CIIM €r0 TUIIOTeHY3a paBHa 73 cM, a IJIOLIa b paBHA
1320 cm??
2. YeMy paBHBI CTOPOHBI PAMOYTOJIBHUKA, €CJIM €70 TIEPUMETP 74 M, a IJIoIals paBHa 3 M2?
3. Haiigure nepumeTp poMba, 3Has, 4TO €ro AUarOHaIM OTHOCATCS Kak 5:12, a miuomans pasHa 120 cm?,
4. Yemy paBHa II011als PaBHOOEAPEHHOTO TPEYTOJIBHUKA, eclin ero ocHoBaHue 120 M, a 6okoBas cropoHa 100 M.
5. B paBHOOOKO# Tpamneruu ocHOBaHus paBHBEI 10cM u 24 cM, GokoBast cTopoHa 25 cM. Hatinure mromans
TparnenuH.
6. Haiinure Bce BBICOTHI TPEYTOJIBHHUKA, Y KOTOPOTO CTOPOHBI paBHEI 13 cM, 14 cm u 15 cm.

Bapmuanr 2
1. Yemy paBeH nepUMETP NPSIMOYTOIBHOTO TPEYTrOJNbHUKA, €CJIM €r0 TUIIOTEHY3a paBHa 73 ¢M, a IUIoLIab
paBHa 1320 cm??
2. Uemy paBHBI CTOPOHBI IPSAMOYTOJIBHUKA, €CJIA €r0 IEpUMETp 74 1M, a IIoma s paBHa 3 m2?
3. Haiijute nmepumeTp poMba, 3Hasi, 4TO €ro JUMaroHaad OTHOCATCS Kak 5:12, a muomaas pasHa 120 cm?,
4. Yemy paBHa IUIOIIAAb PAaBHOOEAPEHHOIO TPEYTOJIbHUKA, €CIIH ero ocHoBaHue 120 M, a 60KOBasi CTOPOHA
100 m.
5. B paBHOOOKO# Tpanernwu ocHOBaHUS paBHBI 10cM 1 24 cMm, OokoBast cropona 25 cM. Haiinure mmomanb
Tpareunu.
6. HaiinuTe Bce BBICOTHI TPEYTOJIBHUKA, Y KOTOPOTO CTOPOHBI paBHBI 13 cM, 14 cm u 15 cm.

Tema Borunciaenue MOBEPXHOCTU MHOIOTPaAaHHUKOB

Ne 12
Bapmuanr 1
DopMyIIbL:
a3
PaBHOCTOpOHHUIT TPEYTONBHHUK: S= 4 P =34,
Teopema I[Iudaropa: c?=a’+s’
Keanpart: S=a’, P = 4a;
[IpssMOYyTOJIbHUK: S = ab; P =(a+b)2;
IMapammenorpamm: S = absina; P =(a+h)2;
Pom6: S =12d1d2; P=4a;
Tpanenus: S =a; “h: P=a+b+c+d;
[Ipusma. [Mapannenenunen. Se.=PoaHi  Sun =Ss.+2S,;
Mupamuna:S;, = % P e (151 IpaBUIBHOM TUPAMUJIBI);
Sn.n. =S on T SOCH. ;
3agaun

1. IToBepxHOCTH Ky0a 24 cM?. Halimure mnHy ero pebpa 1 IUaroHaIu.

2. Beruncnure miomaas 00KOBOK MOBEPXHOCTH NPSMOYTOJIBHOTO MapajliesieNueaa, CTOPOHBI OCHOBAHUS
KOTOpPOro 5 ¢cM | 12 ¢M, a IWIoNa1b JuaroHanbHoro cedenus 130 cm?,

3. B npaBIIbHOI YeTHIPEXYTONBHOM mupaMue anodema JIMHON 8 ¢M cocTaBisieT ¢ ocHoBanueM yroi 30°,
Haiigure muiomans moiHOM MOBEPXHOCTH MUPAMUIBL.



4. HatiguTe 1uIoIaas MOJHOM MOBEPXHOCTH OKTasapa ¢ pedopom 12 cm.
5. OcHOBaHHEM TIPSMO¥ MIPU3MBI ABJISACTCS POMO C JUArOHATISIMHU
6 cm u 8 cm. BricoTta npusmel 7 cMm. HaiinuTe miomnaab NoIHOW MOBEPXHOCTH MPU3MBI.

Bapuanr 2
DopMyIIBIL:
a3

PaBHOCTOpOHHMII TPEYTONBHUK: S= 4 P = 3a,
Teopema [Tudaropa: c?=a’+s’
Kgagpart: S=a?, P = 4a;
[IpsaMoyronsHUK: S =ab; P =(at+b)2;
IMapanmemorpamm: S = absina; P =(a+b)2;
Pom6: S =i2d1d2; P =4a;
Tpanenus: S =aZ—Bh; P=a+b+c+d;
[puzma. [Mapannenenumesn. Si.=PoaH;  S,u =S;5.+2S,4;

[upamuga:S;, = % P .. D (1 mpaBrIIbHOM TUpaMuIb);

Sn.n. = S6.n + SOCH. ;

3anaun
1. ITosepxHoCTh Ky6a 54 cm?. Haliure mnHy ero pebpa M JUaroHau.
2. Beruucnure miomans OOKOBOM MOBEPXHOCTH MPSIMOYTOJIBHOTO Mapauieienuiesa, CTOPOHbl OCHOBaHUS
KOTOPOTo 8 ¢cM M 15 cM, a IoIaib JUaroHaabHOro cedeHus 68 cm?,
3. B npaBHIIbHOI YeTHIPEXYTONBpHOM mupaMue anodema IIHHON 12 ¢cM cocTaBisieT ¢ ocHoBaHueM yroi 60°,
Haitaure mioiab NoIHON NOBEPXHOCTH MUPAMUBL.
4. Haitnure miomaap MOJTHOU MMOBEPXHOCTH HKOcadipa ¢ pedpom 16 cm.
5. B ocHOBaHUM MIPSMOI IPU3MEI JIEXKHUT PABHOOEIPEHHAS TPAIIEIUs C OCHOBAHUSAMH 4 CM U 8 CM M BBICOTOM 3CM.
BricoTta mpusmer 6 cMm. HaiinuTe motommans MOTHONW MOBEPXHOCTH MPU3MBEL.

Bapuanr 3
DOopMyJIBL:
) a?/3
PaBHOCTOpOHHUIT TPEYTOMBHHUK: S= 4 P =34,
Teopema [Tudaropa: c’=a’+8’
Ksagpar: S=a?, P =4a;
[TpsAMOYTOJILHHEK: S =ab; P =(at+b)2;
IMapammenorpamm: S = absina; P =(a+h)2;
Pom6: S =%d1d2; P=4a;
Tpanernus: S =a;—Bh; P=a+b+c+d;
[Ipusma. [Mapannenenunen. S6.=PoaHi Sy =Ss.+2S,;

Mupamupa:S;, = % P .. h (ams mpaBUIBHOM THPaMULIB);

Sn.n. =S on T Socn. ;

3angaun
1. TloBepxHOCTB KyOa 96 cm?. Haiiaute mvHy ero pebpa u MaroHaim.



2. BerancnuTe mioma s 60KOBOM MOBEPXHOCTH MPSIMOYTOJIBHOTO MapayUIeNeNuIe a, Y KOTOPOTO OJHa CTOPOHA
OCHOBaHUS OOJIBIIIE APYTOH HA 5 cM, TUIOIIAIs ocHOBaHUsS 300 cM?, a IUIoLIab AUaroHanbHOro ceueHus 100 cm?.
3. B npaBwiIbHO# YETBIPEXYTONBHOM TMpaMuIe anodema JIMHOM 6 CM COCTaBISET ¢ ocHOBaHHueM yrou 45°,
HaitauTe muioiaib NOIHON NOBEPXHOCTH MUPAMUJIBI.

4. HatiguTe 1uto1apr MOJTHOM MOBEPXHOCTH TETpadpa ¢ peopom 14 cm.

5. OcHOBaHHEM TPSMOH MPU3MBI ABJISETCS POMO C JHaroHaIsIMI

10 cM 1 24 cm. Beicota mpu3mer 5 cM.  Haiiaure miomaas MOTHOW MOBEPXHOCTH TPHU3MBL.

Bapwuanrt 4
DopMyJIBL:
) a’+/3
PaBHOCTOpOHHHI TPEYTONBHUK:  S= T , P =3a,
Teopema I[ugaropa: c?=a’+g?
Ksagpar: S=a?, P =4a;
ITpsAMOYTOJILHHK: S=ab; P =(a+h)2;
[Mapanmenorpamm: S = absina; P =(a+h)2;
Powm6: S =l2d1d2; P=4a;
Tpanerust: S =a;—Bh; P=a+b+c+d;
[Ipusma. [lapamnenenwumes,. Se.=PoaHi S, =S5, 125,

[Mupamuna:S;, = % P e D (1 mpaBuIIbHO# TUpaMuIb);

Sn.n. =S on T Socn. ;

3agaumn
1. ITosepxHoCTh Ky6a 216 cm?. Halijure iuHy ero pedpa U IHaroHamu.
2. BeruucnauTe miomaas 60KOBOM MOBEPXHOCTH MPSIMOYTOJBHOTO Mapajuieienuiena, y KOTOporo ogHa CTOpoHa
OCHOBaHWMs OoJbiie Apyroi Ha 1 cM, TUIOIaah OCHOBAHUS 12 cM?, a IUIOLIaab JUArOHAIBHOTO ceueHus 30 cM2.
3. B npaBHIIbHOI YeTHIPEXYTONbHOM mupaMue anodema JIHHON 4 ¢M cOoCTaBIsieT ¢ ocHoBaHueM yroi 30°,
Haitaure muioiaib NoaHON NOBEPXHOCTHU MUPAMUBL.
4. HaliguTe TuI0IIa b MTOTHOM MMOBEPXHOCTH OKTadApa ¢ pedbpoM 8 cM.
5. B 0CHOBaHMH MPAMOii IPU3MBI JIEKHUT TapAILIENOrPaMM cO CTOpoHaMu 4 cM 1 5 cM 1 ocTpbiM yriiom 30°. Beicota
npu3Mbl 8 cM. HaliuTe miomaas mogIHON MOBEPXHOCTH TIPU3MBL.

Bapuanr 5
DopMyIIbL:
a3

PaBHOCTOpOHHUIT TPEYTOMBHHUK: S= T , P=3a,
Teopema I[udaropa: c?=a’+s’
Ksanpar: S=a?, P = 4a;
[IpsIMOYTOJIbHUK: S = ab; P =(a+b)2;
IMapanmenorpamm: S = absina; P =(a+b)2;
Pom6: S :lzdle; P=4a;
Tpanernus: S =a;—Bh; P=a+b+c+d;
[Ipusma. [Mapannenenunen. Se.=PoaHi  Syun =S +2S,;
Mupamuna:S;, = % P e (151 IpaBUIBHOM MTUPAMUJIBI);

Sn.n. = S6.n + SOCH. ;



3amaun
1. TToBepxHOCTH Ky6a 150 cm?. Haiinure iy ero pebpa u aMaroHaim.
2. Beruucnure miomaas O0KOBOH MOBEPXHOCTH MPSAMOYTOJILHOTO Hapauienenuiena, CTOPOHbBI OCHOBaHHMS
koToporo 12 ¢cm u 16 cm, a IIomaas AMaroHaabHoro cedenus 80 cm?,
3. B npaBWiIbHO# YETHIPEXYTONBHOM TMpaMuIe anodema JIMHOM 6 CM cOCTaBIseT ¢ ocHoBaHueM yroin 60°.
Haitaure muioiaib NoIHON NOBEPXHOCTHU MUPAMUJIBI.
4. Haiinure 1miomanp MOTHON MTOBEPXHOCTH HKOCAdIpa ¢ peopoM 4 cM.
5. B ocHOBaHWU MPSIMO¥ IPU3MBI JISKUT paBHOOEAPEHHAS TPaIels C OCHOBaHUSAMH 4 cM 1 9 cM M BBICOTO#1 12¢cM.
Bricota npu3mer 10 cM. HafiguTe mmommams mMoJIHON TOBEPXHOCTH ITPU3MEL.

Bapwuanr 6
DOopMyIIBIL:
a3
PaBHOCTOpOHHMII TPEYTONBHUK: S= T ,  P=34,
Teopema [Tudaropa: c?=a?+s?
Kgagpart: S=a?, P = 4a;
[IpssMOYTONIbHUK: S =ab; P =(at+b)2;
[Mapasutenorpamm: S = absina; P =(a+b)2;
Pom6: S :lzdle; P=4a;
Tpanenus: g =2t “h: P=a+b+c+d;
[puzma. [Mapannenenumen. Si.=PoaH;  S,u =S, +2S,4:

Mupamuga:S;, = % P .. h (1 mpaBrIIbHOM TUpaMuIb);

Sn.n. = S6.n + SOCH. ;

3agauu
1. ITosepxHocTsb Ky6a 6 cM?. Halinure muny ero pebpa U JUAaroHaju.
2. Berancnure riomaab 00KOBOH MOBEPXHOCTH MIPSAMOYTOJILHOTO MTapaliesIeHIIe1a, CTOPOHBI OCHOBAHHUS KOTOPOT'O
7 cM ¥ 24 cM, a oAb JuaroHansHoro cederus 100 cm?.
3. B mpaBmwiIbHOM YeTHIPEXYTONBHOM Mupamuie arodemMa JTHHON
10v2 cM cocrapnsier ¢ ocHoBarueM yron 45°. Haiiure 110ma s HOMHOH TOBEPXHOCTH THPAMHJIBL.
4. Haligure 1uT0IIah MMOTHOM ITOBEPXHOCTH TeTpasdpa ¢ pedpom 20 cm.
5. B 0OCHOBaHMHM NPAMO¥ MPHU3MBI JIEKHT TApaJIIEIOrPaMM CO CTOPOHAMK 6 ¢M U 5 ¢M 1 ocTpbiM yrioM 60°. BeicoTa
npusmbl 10 cMm. Haiinure moiommans moaHOM MOBEPXHOCTH MPU3MBEL.

Tema O0beMbl MHOTOTPAHHUKOB
Ne 13
Bapuanr 1
DOpMyIIBL:
[Ipusma, napamienenunen;

Sﬁ.n. = Pocn H; Sn.n. = Sﬁ.n. +2S oci. 1

V=S,,H; H=IsinX ;
IInpamupa:
1

86.11. = E Pocn h, (h - aHO(beMa)

S nn. — Sé.n. + Socw. ;



) a?/3
PaBHOCTOPOHHUI TPEYTONBHUK: S = T ;P =3a;
Ksanpar: S=a?; P=4a; d=a\/E;
3amaun:
1). IlepumeTp OCHOBaHMS MPABMIILHON YETHIPEXYTOJILHON MPU3MBI

o 2 o . o
20cm, a mnomaas 6okoBoi rpanu 50 cyu . Haligure 00bEM MpHU3MBI U €€ TOJTHYIO OBEPXHOCTb.

2). O6BEM TPEYTroNbHON THPaMUIbI 2 \/§ em® . CTOpoHa OCHOBAHHS 2 CM, @ OCHOBAHHEM SIBISICTCS IIPABHIbHBIIA
TpeyroiabHuK. Haliaure qyiuHbI BceX OOKOBBIX pEOEp, €CIIM U3BECTHO, YTO OJHO M3 HUX MEPICHIUKYIISIPHO
OCHOBAaHHUIO.

3). B ocHOBaHWH TTPU3MBI JIEXKHUT MPABIIEHBINA TPEYTOIFHUK CO CTOPOHOH 6¢cm. BokoBoe pedpo Ha 2cmbonbiie
MeprMeTpa OCHOBaHUs M 00pa3yeT ¢ ocHoBaHueM yroi 60°. Haiiqute 00bEM pu3Msl.

4). Haittz 00pem KyOa ¢ pedpom 4 cm.

Bapmuanr 2
DopMyIIbIL:
IIpu3ma, napajienenunen:
Sﬁ.n. =P OCH H; Sn.n. =3 6.t 25 och. 1
V=S,,H; H=IsinX ;
[Mupamupa:
Sen = % P, h; (h— amodema)
S nn. — Sé.n. + SUCH. ;
1 v
V= =-S,,H; =H= —
3 S()CH
a3
PaBHOCTOpOHHMIT TpeyTrONbHUK: S= T ; P=3a;
Ksanpar: S=a?; P=4a; d:a\/E;
3anaun:

1). B ocHOBaHMU TPeyroibHON MUPAMUABI JIEKUT MIPABUIIBHBIA TPEYTOJIBHUK CO CTOPOHON 6¢cm. OHO U3 OOKOBBIX
pE€O6ep nupaMuabI NEPICHIUKYIISIPHO OCHOBaHUI0. Haiiute mnHbBI O0OKOBBIX pEOEp MUpaMHIbI, ECITH U3BECTHO, UTO €

00bEM 24 3 em®.

2). B ocHOBaHMU napajuleNenunesa JeKUT KBapaT ¢ IEpUMETPOM

24cm. BokoBoe pebpo mapauielieueia paBHO JUaroHajaIu OCHOBaHUS U 00pa3yeT ¢ ocHoBaHueM yrout 45°, Haiinure
00BbEM Napauiesenunesa.

3). IlepumeTp OOKOBOI IrpaHH NPABUIILHON YETHIPEXYTOJILHON PU3MBI 28 cM, a CTOPOHA OCHOBAHUSI Ha 2 cM KOpOoYe
O6oxoBOTO pedpa.

Haiinute 60KOBYIO0 IOBEPXHOCTD U OOBEM MTPU3MBL.

4). Haiiti 00beM Ky0a ¢ peOpoM 6 cM.

Bapuanr 3
DOpMyJIBL:
IIpusma, napamienenunen:



S(ﬁ.n. = POCH H! Sn.n. = Sé.n. +2S oci. 1

V=S,,H; H=Isin ;
TIupamupa:

Sgn. = % P e N5 (h— amodema)

Sn.n. = S6.n. + SOCH. ;

velg, o He
§ o ’ S()CH ’
a’+3
PaBHOCTOpOHHWMIA TPEYTONBHUK: S= : P=3a;

Ksanapar: S=a’; P=4a; d:a\/E;
3anauu:
1). CropoHa OCHOBaHUS MPABUIIBHOM TPEYroiIbHON MPU3MbI Ha 3cm MeHbIIe e€ 00koBoro pedpa. Jluaronais 60KOBOI

rpanu 3 \/g cM.

Haiigure 00BEM PU3MBL.

2). B ocHOBaHMM HAKJIOHHOTO MapauIeIeHIe/a JSKHUT KBaJpaT co CTOPOHOU Scm. BokoBoe peOpo paBHO AuaroHaiu
OCHOBaHUS 1 00pa3yeT ¢ ocHoBaHWEeM yron 45°. Haiiqure 00bEM mapaienenumnena.

3). B ocHOBaHMM THpaMUBI JSKUT KBAAPAT co CTOPOHOH 2 cu. OmHO 13 GOKOBBIX pEOep MUPaMUIIBI IEPIICHANKYIISIPHO

OCHOBAHHIO, a CaMO€ JJIMHHOE GOKOBOE pedpo 44 cm.Haitinure 00bEM TUpaMubL.
4). Hatiti 06pem ky0a ¢ pedbpom 10 cm.

Bapuanr 4
DopMyJIBL:
IIpusma, napannenenumnen:
S6.n.= POCH H; Sn.n. = S6.n.+ ZSOCH. ;
V=S,,H; H=Isin« ;
IInpamupa:
Sen = % P o N5 (h — ammodema)
S nn = S6.n. + Socn. ;
1 dV
V==S,,H;, ® H=—;
SOCH
a3
PaBHOCTOpOHHMIA TPEYTONBHUK: S = P =3a;
Ksanpar: S=a’; P=4a; d:a\/E;
3agauu:

1). B ocHOBaHMY NPU3MBI JISKUT MPaBUIILHBIN TPEYTOJIbHUK CO CTOPOHOH 4cm. BokoBoe pedpo npu3Mel paBHO Scm U
obpasyet ¢ ocHOBaHHEeM yrou 45°. Haiinnre 06bEM IPU3MEL.
2). B ocuoBanuu nupamuasl SABCDnexut kBaapart co CTOpOHOM

\/6 cm. Pebpo SB neprnienauKyIIpHO OCHOBaHMIO, a JJTMHA pedpa

sc- V10 e Haiigure 00bEM MupaMuIbL.
3). CropoHa OCHOBaHWSI MPAaBUIILHON YETHIPEXYTOIBLHON MPU3MBI 6CM, & JTUAroOHAIh OOKOBOU rpanu — /() cm. Halinute
MOJIHYIO TIOBEPXHOCTh NPU3MBI U €€ 00BEM.



4). Haiiti 00beM KyOa ¢ peOpoM 8 cM.

Bapwuanr 5
DopMyJIbL:
IIpusma, napamienenumnen:
S(?.n. = POCH H; Sn.n. = Sé.n. +2S ocH. 1
V=S,,H; H=IsinQ ;
TIupamupa:
Sen = % P oo N; (h —amodema)
Sn.n. = S6.n. + SOCH. ;
velg, o H o
§ . ’ SOCII ’
) a?/3
PaBHOCTOpOHHUII TPEYTOMBHAUK: S = 4 ; P =3a;
KBanapar: S=a’; P=4a; d:a\/E;
3agauu:

1). B ocHOBaHMH ITMPaMUIBI JICKHUT MIPABUIIBHBIA TPEYTOIBHUK CO CTOPOHOH 6cm. O0BbEM mupamuas! 18 \/_ em?.
Haiinute anmuHbl Bcex O0OKOBBIX pEOEp MUPaMUAbI, €CITH U3BECTHO, YTO OJHO M3 HUX MEPIEeHANKYIISIPHO OCHOBAHHUIO.
2). OcHoBaHue MapaiUieNenuneia — KBaapar c¢ nepumerpom /2cm. bokoBoe pedpo paBHO AMAaroHa N OCHOBAaHUS H
oOpasyer ¢ ocHoBaHueM yroi 45°. Halinute 00bEM mapaiuienenumnea.

3). llepumeTp OCHOBaHUS MIPABMIIEHOW TPEYTONBHOMN MPU3MBI — 24cM, a TIepuMeTp O0KOoBOU TpaHu — 36cm. Haiinnre
00BbEM U OOKOBYIO TOBEPXHOCTH MPU3MBL.

4). Haiiti 06bem KyOa ¢ pedpom 12 cm.

Bapuanr 6
DOopMyJIBL:
IIpusma, napannenenunen:
S 6. — P ocH H; Sn.n. = Sﬁ.n. + 25 oci. 1
V=S,,H; H=Isin« ;
IIupamupa:
Si = % P oex h; (h — amodema)
S nn. = S6.n. + Socn. ;
1 3V
V==S,,H;, > H= —;
SOCH
a’/3
PaBHOCTOpOHHMIA TPEYTONBHUK: S = 4 ;P =3a;
Ksanpar: S=a’; P=4a; d:a\/E;
3agauu:

1) CropoHa OCHOBaHHMS NPABIIBHON YETHIPEXYTOJIBHOM MIPU3MBI 2 \/E cM, a AUaroHajb Npu3Mbl — Scm. Haiinute 00béM

MIPU3MBI.



2). OgHO U3 60KOBEIX PEOEP MUPAMUIBI IEPIICHINKYISIPHO OCHOBAHHIO, @ B OCHOBAHHH JICXKHUT TPABIIIHLHEII
TPEYroJBHHUK CO CTOPOHOH 5 cM. Haliaute nnuubl Bcex pédep mupamMuIbl, €CIi U3BECTHO, 4To 00bEM mupamun! 12,5

\/gcmg'.

3). B ocHOBaHMM NIPU3MBI JISKUT IPABUIIBHBINA TPEYTONBHUK CO CTOpOHOM4cM. BokoBoe pedpo paBHO BHICOTE
OCHOBaHUS B 00pa3yeTr ¢ ocHoBaHHEM yron 60°. Haiimure 00bEM IpHU3MBI.
4). Haiitn 06bem ky0a ¢ pedpom 2 cm.

Tema Tesia Bpamenus

Ne 14
DopMyIIBIL:
Uunueap:  Soew = TR?, Seccer. = 2RH; Son. = 27RH; Sun, = 27R(H + R);
V = nR%H;
Konyc: Seer =7MR?,  Secces. =RH;  Sgn =mRL;  Sun =nR(R + L);
V= aR?H;

VCeuHHBIHA KOHYC:  Suoen. = % Spoen. = TR? Seccen. = 2(r + R)H;

Sen.=n(r +R)L;  Sun=mr2+ 7R+ x(r +R)L; V= %nH(RZ +Rr + 12);
Illap. Cpepa. S = 4nR?; V= %nR?*;

Bapmuanr 1

3agauu:

1. [IpsimoyronbHUK ¢ nuaroHanb 10 cM 1 0IHO# U3 CTOPOH 6 cM BpamaeTcst BOKpYT OoibIiei ctoponsl. Haiinnre
00BEM U TUIOIIA/Ib TOJTHON MTOBEPXHOCTHU Tella BPALEHHUS.
2. JlmaroHanb OCEBOTO ce4eHus ImuHapa 15 cM, a paauyc 4,5 cm. Haliaure momaas 00KOBO# MOBEPXHOCTH B 00BEM
HWIAHAPA.
3. ynvHa oOpa3syroliei koHyca 12 ¢M COCTaBIsIeT ¢ OCHOBAaHHEM yroin 45°. Haiinure miomais nomHoi
MOBEPXHOCTH U 00BEM KOHYyCA.
4. BeicoTa yceu€HHOro KoHyca 12¢Mm, a paguychkl ocHoBaHu# 18 cM u 13cM. HaiinuTe mutoriaas 60KOBOM MOBEPXHOCTH U
00BEM yCeu€HHOTO KOHYCA.
5. 64 oIMHAKOBBIX METALTHICCKUX MAPUKA PaIuycoM 6 CM Kbl CIIaBWIM B oAuH. Haiinure pannyc
MOJTyYUBIIETOCA I1apa.

Bapmuanr 2
DopMyIIbL:
Humuaap:  Seen = TR?; Soccen. = 2RH; Sg.n. = 2nRH; Sy = 27R(H + R);
V = nR?H;
Konyc: Seen =7MR?,  Secces. = RH;  Sgn =@RL;  Sun. =nR(R+ L);
V= aR%H;

VY Ceu8HHBIN KOHYC:  Syoc. = T2, Spocr. = TR%  Seccer. = 2(F + R)H;
Sen.=n(r+R)L;  Spn=m? +aR%+xn(r+R)L; V= %nH(R2 +Rr +r?);
[llap. Cpepa. S =4nR% V= %nR3;

Sagauu:
1. [IpssmoyronbHUK ¢ nuaroHanbio 20 cM U 0HOM 13 cTOpoH 12 cM BparaeTcs BOKpYT OoJbiiel cTopoHsl. HalinnTe
00BEM ¥ TLIONIA]Tb TIOJTHON IIOBEPXHOCTH TeJla BPALCHHUS.
2. lmaroHaib OCEBOTO CEUSHUS IIIHHIpA 25 cM, a BeicoTa 24 cM. HaliguTe miomnaas 00KOBOW MOBEPXHOCTH U OOBEM
ATMH/PA.
3. AnvHa oOpa3syroliei KoHyca 8 cM, a yroJ Ipu BEpIIMHE OCEBOTO CEUeHUs - MpsMoi. HalinuTe ruomnia s moaHoH
MOBEPXHOCTH U 00BEM KOHYyCA.

4. Beicota yceuéHHOro KoHyca 12cm, a paguycsl ocHoBaHui 11 cm 1 6 cMm. Haliaure miomaas 60KOBOH MOBEPXHOCTH
1 00BbEM yCeu€HHOTO KOHYyCa.



5. CKOJBKO METAITMYECKUX IAPUKOB PAIAIYCOM 2 CM KaXKJIbIi MOYKHO OTIINTh, PACIUIABHUB OJHH IIAPHK pagmycoMm 4

cMm?
Bapwuanr 3
DopMynbl:
Humuaap:  Seen = TR?; Soccen. = 2RH; Sg.n. = 2nRH; Sy = 27R(H + R);
V = nR%H;
Konyc: Seer =7MR?,  Secces. =RH;  Sgn =mRL;  Sun =nR(R + L);
V= SaR%H;

VCeuéHHBIN KOHYC:  Syoon = % Spoen. = TR?,  Secces. = 2(F + R)H;

1
Sen =n(r+R)L; Spn=mr?+aR2+xn(r+R)L; V= gnH(RZ +Rr + 12);

4

[lap. Cpepa. S =4nR% V= gnR3;

3amaun:
1. IlpsAMOYTONBHUK ¢ TUaroHaibo 13 ¢M 1 OHOM U3 CTOPOH 5 CM BpaIiaeTcst BOKpYT 0oJbineii croponsl. Haiinnte 00bEM
U riomanab MMOJTHOM IMOBCPXHOCTHU TECJIa BpAllICHUS.
2. lnaronanb oceBoro ceueHus muuHapa 20 cM, a Beicota 16 cMm. Haiinute mmomaas 60KOBOM MOBEPXHOCTH U 00BEM
LITHHIPA.
3. JlimiHa obpasyromeii konyca 10 cM, a yron npu BepuiuHe oceBoro cedenus - 60°. Haiinure miomaas nomHoit
MOBEPXHOCTH U 00BEM KOHYyCA.
4. Bricora yceuéHHoro KoHyca 15 cm, a paanycel ocHoBaHu# 20 cM 1 12 cM. HafiguTre mmomans 60KOBO MOBEPXHOCTH U
00BEM yCEUEHHOTO KOHYCA.
5. CKONBbKO METaNIMYECKUX HIAPUKOB PAAHYCOM 2 CM KaXKIblil MO>KHO OTJIMTb, PACIJIABUB OJIMH IIAPUK paguycoM 6 cMm?

Bapuanr 4
DopMynbL:
HuuHap:  Seen = TRZ; Soccen. = 2RH; So.n. = 2nRH; Spn. = 27R(H + R);
V = R%H;
Konyc: Soer =7mR%  Seceew. =RH;  Sgn =nRL;  Sun =nR(R+L);
V = ZiR?H;

VCceuéHHBIN KOHYC:  Sioen = % Spoen. = TR?,  Spcces. = 2(r + R)H;
Sen.=n(r+R)L;  Spn=m? +aR?+xn(r+R)L; V= %nH(R2 +Rr +r?);
[ap. Chepa. S =4nR? V= gnRS;
3anaun:

1. IIpssMOYTOJIBHUK C IUAaroHabl0 17 cM 1 0IHON U3 CTOPOH 15 cM Bpalaercss BOKpYr MeHblIel ctoponsl. Haiinure
00BEM U TIOMIAAh TOJTHOM MMOBEPXHOCTH TEJIa BPAIICHHUS.
2. JlnaroHasb 0CEBOTO ceueHHs IMIUHIpa 15 cM, a Beicota 9 cM. HaliauTe miomiags 60KOBOW MOBEPXHOCTH M 00BEM
WIAHIPA.
3. OGpa3syromas KOHyca JJIMHOM 6 ¢cM cocTaBseT ¢ ocHoBanueM yroi 30°.  Haiigure miomams HoIHON
MOBEPXHOCTH M 00BEM KOHYCA.
4. BricoTa yce4€HHOTO KOHYyca § cM, a paJinychl ocHOBaHui 13 cM 1 7 cM. Haligute mutoriaas O0KOBOW TOBEPXHOCTH U
00BEM yCEUEHHOTO KOHYCA.
5. 8 0OIMHAKOBBIX METAJUIMUECKUX IIapuKa paguycoMm 10 cMm kaxablit crutaBunu B ogud. Haitnure panuyc
MOJTyYUBIIETOCA II1apa.

Bapuanrt 5

DopMybL:
Lmmaeap:  Soen = TR Soccer. = 2RH; Sg.n. = 2nRH; Syn. = 2nR(H + R);
V = nR%H;
Konyc: Soe =7R%  Socce. =RH;  Sen =7RL; Sy =aR(R +L);



1
V= ;TCRZH;
VceuEHHBIN KOHYC:  Spoen = M2, Spoen. = TR%  Speces. = 2(r + R)H;

1
Son =m(r+R)L; Sun=mr?+aR2+xn(r+R)L; V= gnH(R2 +Rr +r?);

4
[lap. Cpepa. S =4nR% V= gnR3;
3anauu:

1. [IpsIMOYTONBHUK C IUATOHANBIO 5 CM U OJTHOW U3 CTOPOH 3 CM BpalllaeTcsi BOKPYT MEHbIIeH cTOpoHbl. HaiinnTe
00BEM ¥ TUIONIA/Ih TIOJTHON MMOBEPXHOCTH TeJa BPALICHUS.
2. lmaroHanb OCeBOTO cedeHus mumuHApa 17 e, a paanyc 4 cMm. Haiinure mmomiaas 60KOBOI MOBEPXHOCTH M 00BEM
MVIAHAPA.
3. O6pa3syromas KoHyca JIMHOM 4 ¢cM cocTapiseT ¢ ocHoBanueM yron 60°.  Haiiaute miomas nonHoi
MOBEPXHOCTH U 00BEM KOHYyCA.
4. BricoTa yceu€HHOTO KOHYyca 9 cM, a paJinychl ocHOBaHmi 15 cM 1 3 cMm. Haligute mutoriaas O0KOBOM OBEPXHOCTH U
00BEM yCceu€HHOTO KOHYCA.
5. 216 onMHAKOBBIX METAJUTMIECKHX IIAPHKA PAANYCOM 7 CM KaXKIbIi CIUIaBHIIN B ofuH. Haiinure pammyc
MOJIYYHMBIIETOCS I1apa.

Bapuanr 6
DopMyJIBL:
Humuaap:  Seen = TR?; Soccen. = 2RH; Sg.n. = 2nRH; Sy = 27R(H + R);
V = R?H;
Konyc: Seer =7MR?,  Secces. = RH; S =@RL;  Syn =nR(R+ L);
V = iR?H;

VCeuéHHBIN KOHYC:  Syocu. = % Spoen. = TR?%  Soccen = 2(r + R)H;
Son=n(r +R)L;  Sun=m2+ 7R+ a(r +R)L; V= %nH(RZ +Rr + 12);
Illap. Cpepa. S =4nR?; V= %nR?*;

3amaun:
1. [IpAMOYTOJILHUK C TUIOMAABI0 8 CM?, OIHa CTOPOHA KOTOPOTo Ha 2 ¢M OOJIBLIE APYTOM, BPAILIAETCS BOKPYT
Oonpiieid croponsl. Halinure 00bEM 1 TuI0MIaAb MOIHONW HOBEPXHOCTH Tejla BPAILCHHUS.
2. Beicora nunmuaapa Ha 10 cM OorbIie pangnyca OCHOBaHMs, TTOTHAS MIOBEPXHOCTH IMIMHApa 144 cm?. Haiinure
paanyc OCHOBAHMS U BBICOTY.
3. TpeyroabHuk co croponamu 10, 17 u 21 cm Bpamaercss BOKpyr 6osbliei cToponsl. Onpeaenure 00bEM 1
TUTOIIA]Th TIOJTHOM MOBEPXHOCTH TOJIYYEHHOTO TeJla BpaIleHHsI.
4. PaBHOOenpeHHas Tpanenus ¢ napaielbHBIMA CTOpOHaMHU 7 1 17 cM BpalliaeTcst BOKPYT CPEIHEH BBICOTHI.
IInowane Tpaneunu 144 cM2. Omnpenenure 00bEM Tella BpaICHHUS.
5. CKOJBbKO METAIIIMYECKUX IIAPUKOB PAINYyCOM 3 CM MOXKHO OTJIMTh, PAaCIUIaBUB IIap pagunycoM 9 cm?

3a ceMecTp CTYIAEHT MOKET BBITIOJTHUTH BCE 3a[aHMS.
Kputepun onennBanus:
5 6annoB BBICTABISETCS, €CIIM 3aJaHUS BBIIOJHEHBI CaMOCTOSITENBHO, B IOJHOM OOBEMe, HaiijieHa,
000011IeHa U CHCTEeMAaTU3UPOBaHa He0OXoauMasi HHPOPMAaIIUs
4 Oanya BBICTABJISIETCS CTYJIEHTY, €CIIM 33JaHus BBIIIOJHEHBI CAMOCTOSATENBHO, B TIOJTHOM 00beMe, OJJHAKO
JOITyLIEHbI He3HAUYNTEIbHbIE OIIMOKY, HCIIPABICHHBIE IPH YKa3aHUU HAa HUX
3 GaJu1a BBICTaBIIAETCS CTYJCHTY, €CJIU 3a/1aHUsI BHIIIOJIHEHBI CAMOCTOSITEIbHO, B II0JIHOM 00bEME, OJHAKO
JOIYLICHbI OIMOKH, UCIIPABICHHBIE C 3aTPyIHEHNEM IIPH YKa3aHUU HA HUX
2 Oajia BBICTABIISIETCS CTYACHTY, €CIIH 3aJIJaHUs HE BHITIOJHEHHI B ITOJTHOM O0BEME.



3. Meroauyeckne MaTepHaJbl, OINpele/silOIMe NPOLelypPbl OLCHMBAHUSI 3HAHWI, YMeHUI,
HABBIKOB U (WJIH) ONBITA IeSITeIbHOCTH, XaPaKTEePU3YIOIIUX 3TANbI (POPMHUPOBAHMS KOMIIETEHIIUH

IIponienypa oleHWBaHWS 3HaHWN, yMEHWHA, HAaBBHIKOB W (WJIK) OMNbITa JIEATCIHHOCTH,
XapaKTEePU3YIOIIUX dTarbl JOPMHUPOBAHMS KOMIICTCHIIUNA COCTOUT U3 TEKYIIETO KOHTPOJISL.

Texkymmii KOHTPOJIL YCIIEBAEMOCTH TPOBOJIUTCS C HCIOJIh30BAHUEM OIICHOYHBIX CPEJICTB,
MPEJCTAaBICHHBIX B M. 2 JaHHOTO MPHJIOXKEHUsS. Pe3ynbraThl TEKYIIEro KOHTPOJS JOBOISTCS 10 CBEICHUS
CTYJICHTOB JI0 TIPOMEXKYTOYHON aTTECTALMU M YYUTHIBAIOTCS NP OIICHUBAHWW 3HAHWUW, YMCHH, HABBIKOB U
(mnm) ompITa AESITEITLHOCTH.



IMpuioxenue 2

METOJUYECKHUE YKA3ZAHUS JJISI OBYYAIOIAXCSI IO OCBOEHUIO
JACHUTLIAHBI

OVY/]1.07 MaTtemaTuka

MeTtoaudeckueyKkazaHuAAIACTyAeHTOBIoOCBoeHHIoqucmIuHel OY .07 MaTteMmaTukasBiastoTcs
JacThIO paboueit mporpaMMbI(TIPIIIOKEHHEMKpabodaeHporpamme).

PIII-pabouasimporpaMma,yTBEpKACHHAIIUPEKTOPOM  KOJUIEKA  AJSIM3YYEHUS]  AUCLUIIIMHEI
ovya.07
Marematuka.OHaonpenenseTHeInn3a auyuIuCLIUIUIMHEL, G OPMHUPYEMBIEBX01e€C U3y YCHUSAKOMIIETEHIIUUUH
XKOMITOHEHTEHI,COJIepKaHneH3y1aeMOoroMaTepraa, BUAbI3aHATH OO e MBBIICISIEMOT0y4eOHOTOBPEMEHH, a
TaKXe MOPSIIOKU3YIECHUSUIIPENIONABAHUANIPEIMETA.

JnsicamocTosITenbHOy4eOHOMPaOOThICTy IeHTaBa)KHOE3HAaUeHHenMetoTpasaensl  «CTpykrypa U
coJilepKaHHEe  JTUCIMITIMHBI (Mozyms)» u «Y4eOHO-METOIMUECKOe u MHQOPMAaITMOHHOE
o0ecredeHne IMCIMIUTMHBL (MOAYJIs)». B mepBoM yka3bIBaroTCs pas3zelibl U TeMbl H3y4aeMOM AUCIMIUIMHEL, a
TaKKEBHUBI3aHA THHNTIAHUPYEMBIHOObEeM(BaKaJeMUIECKUXYACcax ),BOBTOPOM—PEKOMEHIyeMasi JInTeparypa
U TIepeUeHb PecypcoB MH(YOPMAIIHOHHO-TEIEKOMMYHUKAITMOHHOH ceTH «HTepHeT».

Jns HOATOTOBKM K TEKyLIEMY KOHTPOJIIO CTYAEHTHI MOTYT BOCIIOJIB30BATHCSl OLEHOYHBIMU
cpeacTBamu,ipeAcTaBieHHpIME B [Ipunokenun 1 & paboueir mporpamme aucuuiuiasl OV (.07
Maremaruka.

1. OnucanmnenocienoBarensHocTHACHCTBHIICTY/IEHTA

[puctynast k wmsydenuto aucuuiuimabl OYJ[.07 MaremaTrika HEOOXOJUMO B IEPBYIO OUYEpe.lb
03HAKOMHUTHCSI c coaepxanueMPII/],rneBpaznene«CrpykTypa u coziepKaHue
TUCLUIUTUHBI»IPUBEICHO00IIeepacpeieIeHIe4acoBay IUTOPHBIX3aHATUIHHCAMOCTOATEIEHONPAOOTHIIIOTE
MaM.

3aJI0roMyCIHEHOTOOCBOCHUAJUCIIUIIIINHBL ~ ABIISIETCSL  PETYJSIPHOE TOCEHIEHHWE 3aHATHH U
BBHITIOJIHEHUE TIPEYCMOTPEHHBIX Mporpammoil 3amanuii. [Ipomyck omHOro, a TeM 0ojee HECKOIbKUX
3aHATUI MOXET OCJIOKHUTH OCBOEHHE Pa3/IeioB Kypca.

JIeKIMMUMEOTIENBIOAAThCHCTEMATH3NPOBAaHHBIEOCHOBBIHAYYHBIX
3HAHUHTIOCOEPIKAHUIO TUCIIATITNHBI Ov /.07
Marematuka.llpun3yueHnunnpopadoTKeTeOpeTHUECKOrOMaTepHataHe00X0IUMO:

— TIOBTOPUTH SaKOHCHeKTHPOBaHHBIﬁ Ha JICKIIMOHHOM 3aHATHU MaT€pual U OOIIOJHUTLETO
Cy4E€TOMPEKOMEHI0BAHHOMIIO JAHHOM TEMEINTEPATYPbL;

—TIPUCAMOCTOSATEIBHOMU3YyYEHUUTEOPETUIECKONTEMBITIO AT OTOBUTEKOHCTIEKT, UCIIOJIB3YSIPEKOMEH T
oBanHbIeBPI1/[TuTepaTypHBICUCTOYHUKMHAICKTPOHHBICO0Pa30BaTEIIbHBIEPECYPCHI.

[IpakTuueckue
3aH5[TI/IHHpOBO,Z[$[TC51CHeJII)}Oyr.HyGHeHI/I)II/I?,aerHHeHI/IH?:HaHI/II‘/II,HOJ'IyT-IeHHBIXHaIIeKHI/IHX u B mpouecce
CaMOCTOSITEITFHON pabOTHI ¢ y4eOHOM TUTepaTypoi.

B npouecce npakTHUECKOT0 3aHATHS, KaK BUa yYeOHBIX 3aHATHH, 00yUYaromuecs BBITOIHSIOT OIHO
HJIN HECKOJIBKO IMPAKTHYCCKUX 3aZ[aHI/II7I o4 PYKOBOJCTBOM IIPEIIOJaBaTe/IA B COOTBETCTBHU C U3Yy4YAaCMbIM
coJiep>kaHueM y4yeOHOro Marepuana.

Brinonnenne 00y4aromMucs NpakTHYECKUX 3aJaHUi HallPaBJIeHO Ha:

- 00o0mmenne, CUCTEMaTH3aINIo, YIIIYOJIeHNE, 3aKpEIUICHNE TTOYICHHBIX TEOPETHICCKUX 3HAHUI
[0  KOHKPETHBIM  T€MaM  JIUCLUIUINHBL

- Q)OpMHpOBaHI/Ie YMeHI/Iﬁ IMPUMCHSATH IIOJYYCHHBIC 3HAHUS Ha IMPaKTUKE, pCaiu3aluio €INHCTBA
MHTENIEKTYaIbHON M MIPAKTHUECKOH IEATENBHOCTH;

- BBIpaOOTKY MPH PELICHUH OCTaBIEHHBIX 33/1a4 TAKUX MPO(ECCHOHANTBHO 3HAYNMBIX Ka4eCTB, KaK
CaMOCTOATCIIBHOCTh, OTBETCTBCHHOCTDH, TOYHOCTDH, TBOPUCCKAA MHUIIMATHUBA.



[Ipu moAroToBKE K MPAKTHYECKOMY 3aHATHIO HEOOXOIUMO M3YYHUThH WM MOBTOPUTH JIEKIIHOHHBIN
MaTepua 1o COOTBETCTBYIOUIECH TeMe.

2. CamocTonTeIbHAsSPaGoTACTy/IeHTA
CaMocTosTeIbHAsAPabOTaACTyICHTA — CaMOCTOSITeNIbHAS y4eOHas JeATCNIEHOCTh  CTYICHTA,
opranmzyemasi KOJUIEJDKEM M OCYIIEeCTBIsieMas 0e3 HeloCPEICTBEHHOTO PYKOBOJCTBA Te1arora,Ho Mo €ro
3aJaHUSIMUIIONIETO KOHTPOJIEM.
Lenu caMoCTOSITETLHON PabOTHI:
- CHUCTEMATHU3ALMS U 3aKPEIUICHUE MOJYUYECHHBIX TEOPETUYECKUX 3HAHUN U NMPAKTUYECKUX YMEHHM
CTYJICHTOB;
- YIIyOJICHUE M PacIIMPeHUE TEOPETUICCKUX 3HAHUIA,
- (hopMUpOBaHUE YMEHUI HCITOJIb30BaTh HOPMAaTUBHYO, IPABOBYIO, CIIPABOYHYIO JJOKYMEHTAIUIO H
CIIELIMAIBHYIO JTUTEPATYPY;
- pa3BHUTHE TIO3HABATEIBHBIX CIIOCOOHOCTEW W aKTUBHOCTH CTYACHTOB: TBOPYECKON HHHUIIMATHBBI,
CaMOCTOSATEIBbHOCTH, OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;
(hopMupoBaHue CaMOCTOSATENbHOCTH MBILUICHUS, CIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPLICHCTBOBAHUIO U CaMOpEaIn3allly;
- BOCIIUTaHNE CAMOCTOSATEILHOCTH, KaK JINYHOCTHOT'O KauecTBa OYyAyIEro CreIHannucTa.
CamocrosTenbHaspaboractyneHranoauciumummae OY/1.07 MatemaTrka BBITIOTHICTCS:
—  CaMOCTOSITeNTFHOBHEpACTIHCAaHUS YIeOHBIX3aHATHH;

CI/ICHOJ'II:SOBaHI/IeMCOBpCMCHHBIXO6p aSOBaTeJIBHBIXTCXHOHOFI/Iﬁ;

pabota co crenuaIbHOM TUTEpaTypOi Ul HOATOTOBKHU K TECTOBBIM, IPAKTUYECKUM

3. PexoMeHIanMUNOPAGOTeCTHTEPATYPOMNNCTOYHHKAMH

PaGorycnureparypoticienyetHaunHaThcaHanu3zaPl1 /], ,comeprkameiicmncokocCHOBHON u
JOTIOJTHUTEIILHOM JINTEPaTyphl, a TAK)Ke 3HAKOMCTBA C YIeOHO-METOJMYECKUMHUPa3padOTKaMH.

B chaywae  BO3HMKHOBEHMsI  3aTpyIHEHMH B  [OHMMaHWM  y4eOHOrOo  Marepuana
CIIe Ty eTOOPATUTHCIKIPYTIMACTOYHHKAM, [JICH3II0KEHIEMOKETOKA3aThCsl 00JIeeT0CTYITHBIM.

Pabora ¢ ntuTepaTypoil He TONBKO MOJIe3HA KaK CPeACTBO Oojiee ITyO0KOro n3y4eHus JUCHUIIHHBI
oy .07 MaremaTtnka, HOUSBIISIETCIHEOThEMIIEMOHYACTHLIONPO(ECCHOHATLHOWACATENLHOCTH
Oy lyIIeroBBITYCKHUKA.



