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PA3PABOTAH B cOOTBETCTBUU C PEKOMEHIALMSAMU 110 OPraHU3ALUK MTOJTYUYCHHS CpeTHE-
ro obmiero oOpa3oBanusi Ha 6a3e OCHOBHOTO O0IIEro 00pa3oBaHUs C yU4eTOM TpeOoBaHMid (eme-
PaNbHBIX TOCYIAPCTBEHHBIX 00pa30BaTEIIbHBIX CTAHIAPTOB U MOJydaeMor Ipodeccuu Ui crie-
[MUATBHOCTH CPEAHETO MPOo(ecCHOHAIBEHOTO 00Pa30BAHMSL.
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2024 rona, npotokos Ned.,
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@OoH/ OLICHOUHBIX CPEICTB MO ydeOHOMY mpenmery «MaremaThka» pa3paboTaH Kak
NpUJIOKEHHE K paboyeil mporpamme o01ieoopa3zoBaTeabHON y4eOHON AMCIUIUTMHBI IS TIpodec-
CHOHJIBHBIX 00pa30BaTeIbHbIX OPraHU3aUM.

@oHpl onieHOUYHBIX cpeAcTB (naee — @OC) nmpencraBiaeHbl B BUIAE MEKIUCIUIUIMHAPHBIX
3aJJaHUi, HallpaBJICHHbIE HA KOHTPOJIb KauecTBa U yIpaBieHue nporeccamu poctuxenus JIP, MP
u I1P, a Taxxke coznanue ycnoBuii st popmupoBanust OK y o0ydaromuxcst mocpecTBOM MpoMe-
KYTOUYHOMN aTTeCTaLlUU.

[TpomexyTouHas aTTecTanus Mo npeamery «MaremaTtuka» nIpoBOIUTCS B (popme sK3ame-
Ha B yctHOH dopme. POC pa3pabaThiBalOTCS C OMOPOM HAa CHHXPOHU3UPOBAHHBIE 0Opa3oBa-
TEJIbHBIE PE3YbTAThI, C YYeTOM MpouiIs 0O0ydeHus, ypoBHS OCBOCHHUS 0011e00pa3oBaTebHON
JUCHUIUIMHBL «MaTteMaTuka» M IpogecCHOHAIBHOM HAIpaBIEHHOCTH 00pa3oBaTENbHOM Ipo-
rpamMel 1o cienranbHocTr 31.02.03 JIabopaTopHasi AMarHOCTUKA

[Tnanupyemble pe3yabTaTbl OCBOEHHUS 00IE€00pa30BaTENbHONW IUCLUIUIMHBI B COOTBET-
ctBun ¢ ®I'OC CIIO u Ha ocnoBe ®PI'OC COO mnpexncrasiens! B 1. 1.2.2 paboueil mporpamMmel.

KoHTposb M OlleHKa pe3ysbTaTOB OCBOEHUS JMCLUIUIMHBI Mpe/CTaBieHbl B 1.4 paboueit
IPOTPaMMBI

1. HIKAJIA OHEHUBAHUSA
Tun oueHoYHbIX OLICHKA
MeponpusTHIA OTJIMYHO XOpo1Io YIOBJIETBOPHU- | HEY/0BJIETBO-
TeJbHO PUTEJIbHO
VYCTHBII M NOHUCh- | MOJHO U3JAraer JTa€T OTBET, u3Naraer Mate- | OOHApYXUBAET
MEHHBII ONpPOC W3Y4YEHHBIN Ma- YAOBJIETBOPS- | pUAJ HEMOJIHO | HE3HaHHE 0OJIb-
Tepuan, Jaét IOILIUMA TEM ke U JOIyCKaeT 1€ 4acTu COoOoT-
MPaBUIILHOE TpeOOBaHUSM, | HETOYHOCTHU B BETCTBYIOIIETO
ONpeIETICHHOE YTO U JJIs1 ONpEeNeJICHUU | pa3fena uydae-
MIOHSITHIA; 0OHA- OLIEHKH «OT- MOHATHI WM | MOrO Marepuana,
PY’KHMBAET MOHHU- JUYHO», HO dbopMynupoBke JOITYCKaeT
MaHue Marepua- | Jomyckaer 1-2 TEOpUId; HE omuOKu B Ghop-
7a, MOXeT 000c- | OmHUOKH, KOTO- | YMeEeT JI0CTa- MYJIMPOBKE
HOBAaTh CBOU pBIe caM ke TOYHO IIyOOKO | OmpeneneHui u
CYXKJICHUS, IPU- | HCIpPABISET, U | U J0OKa3aTelb- TEOpHii, UCKa-
MEHUTH 3HaHUs | 1-2 Hepou€ra B | HO 0OOCHOBATH JKAFOIINE UX
Ha MPaKTHUKE, MOCJIeI0Ba- CBOHM CYXKJIEHUSI | CMBICH, Oecro-
MIPUBECTH HEOO- TEJTBLHOCTH U Y TIPUBECTHU PAIOYHO U He-
XOJIUMBIE TTPUMeE- SI3IKOBOM CBOM IIPUMEDPHI; | YBEPEHHO HU3Ja-
pBI HE TOJIBKO IO | OQOpPMJICHUH | M3JIaraer Mare- | TaeT MaTepuan
y4eOHUKY, HO U W3JIaraeMoro | puall Herocie-
CaMOCTOSITEIIbHO JIOBATEJIHHO U
COCTaBJICH- JOITYCKaeT
HBIC; H3JIaracT OIINOKH B S3LI-
MaTtepHal rnocie- KOBOM 0(popM-
JIOBATEIHHO U JIEHWUU W3JIara-
MPaBUIIBHO C €MOT0
TOYKHU 3PEHUS
HOPM JIUTEpa-
TYPHOTO SI3bIKa
KonTposabnasi | - pabora BbINon- | pabora BBI- | JOMYIIEHBI 0O- | JOMYIIEHBI  CY-
pabora HEHA TOJIHOCTBIO; | TIOJIHEHA TIOJI- | Jiee OJIHOM | IIECTBEHHBIE
B JIOTUYECKHUX | HOCTBIO, HO | OIMOKA WM | OMIMOKH, TIOKa-
pPacCyXJIeHUsIX U | 0OOCHOBaHMUSI Oomee  NByX- | 3aBIIHE, 4TO
000CHOBaHUU 1IaroB  pelie- | Tpex Heaoye- | yyaiuiics HE
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peleHus HET
poOeJIOB U OIIH-
00K; B pelleHun
HET MaTeMaTude-
CKHX OIIMOOK
(BO3MOXKHaA OjHA
HETOYHOCTb,
OIIMCKa, He SBJIf-
FOIIIAsICS clel-
CTBHEM HE3HAHUS
WId  HEIMOHHUMa-
HUS y4eOHOT0
MaTepuania).
Kaxnoe 3amanue
BBITIOJTHEHO ~ BEp-
HO C TOJPOOHBIM
ONHMCAaHUEM TIPO-
1ecca pericHus;

HUS HEJOoCTa-
TOYHBI  (ecnu
yMeHue o0oc-
HOBBIBATh pac-
CY)KIEHUS He
SBIIAJIOCH  CIIe-
[IUATBHBIM

00BEKTOM

IIPOBEPKN);

JIOTIyIIeHa OJI-
Ha omunoka
Wi JBa-TpU
HemoueTa B
BBIKJIAJIKAX,

PHUCYHKaX,

yepTexkax WU
rpadukax (ec-
T OTH BUJBI
paboThl HE SIB-
JISUTHCH  CTICTIN-

AJIbHBIM ~ 00B-
EKTOM TIPOBEp-
KH).

TOB B BBIKJIAJ-
Kax, dYepTrexax
Wi rpapukax,
HO y4alluics
BIIaJieeT 00s3a-

TEIbHBIMU
YMEHUSAMH  T10
MIPOBEPAEMOi1
TEME.

BlIaiceT 00s3a-
TEITBHBIMH ~ yMe-
HUSIMH II0 JaH-
HOHl TeMe B IOJI-
HOU Mepe.

MaremMaTnue-
CKMH JUKTAHT

MOJIHO  PacKpPbLI
coJlep)kaHue Ma-
Tepuaiga B 00be-
Me, MpeaycMOT-
PEHHOM po-
rpaMMoil u yu4eo-
HUKOM, H3JIOKUII
Marepuan  Tpa-
MOTHBIM  SI3bIKOM
B OINPEIEIICHHOMN
JIOTUYECKOU  T10-
CJIeIOBaTeNbHO-

CTH, TOYHO WUC-
MOJIb3ysl MaTema-
TUYECKYIO  Tep-
MUHOJIOTHIO u
CUMBOJIUKY; TIpa-
BUJILHO  BBINOJ-
HUJT PHUCYHKH,
yepTexku, rpadu-
KH, COITYTCTBYIO-
e OTBETY; IIO-
Kazal YMEHHE
WLTIOCTPUPOBATH
TEOPETHUECKHUE

MOJIOKEHUSI KOH-
KPETHBIMH  TIPH-
MepaMu, MpHUMe-
HSITh UX B HOBOU

OTBeT OLleHH-
BaCTCs OTMET-
KOH «4», ecin
OH YJIOBJIETBO-
psieT B OCHOB-
HOM TpeboBa-
HHSM Ha OIICH-
Ky «5», HO IpH
9TOM UMEET
OJWH 13 HEeO-
CTaTKOB: B U3-
JIOKEHUH J10-
MyIIEeHBI He-
OospLIME MTPO-
OeJlbl, He HCKa
3UBIIHE MaTe-
MaTHYEeCKOe
cojiepKaHue
OTBETA; JOIy-
IIEHBI OJUH —
JIBa HEAOUYETa
MIPHU OCBEIlIe-
HHUHM OCHOBHO-
ro cojepxa-
HHS OTBETA,
UCIIPABIICHHBIC
10 3aMEYaHUTO
YUUTENIS; 10-
Ty IIEHBI

HEIIOJHO WU
HEIOCJIeI0Ba-
TEJIBHO pac-
KPBITO COJIEP-
KaHUE MaTepH-
aja, HO TIOKa-
3aHO o011Iee
IMOHUMAaHHUE BO-
mpoca H mpo-
JIEMOHCTPHPO-
BaHbl YMEHUSI,
JIOCTATOYHBIC
JUISL JallbHEe-
IETO YCBOCHUS
IPOTPaMMHOTO
MaTepuana
(ompeneneHHbIC
«TpeboBanus-
MM K MaTeMa-
THUYECKOU TIOT-
TOTOBKE yUa-
HIUXCS»); UMe-
JUCH 3aTPY/-
HEHMS WM JI0-
Ty IIECHBI
OIIIMOKH B
oTpeieIICHUN
MOHSATHUH, HC-
M0JIb30BAHUH

HE PacKpBITO OC-
HOBHOE COJIep-
XKaHHe yueOHOro
Marepuana; 00-
Hapy»XeHO He-
3HAaHWE WIH He-
MIOHUMaHHeE yye-
HUKOM OOJIBIIIEH
M Haubolee
BAKHOM 4acTH
y4ebHOro mare-
puaia; 1omyIe-
HBI OITMOKHU B
OIIpeeIICHUN
MIOHATUH, TIPH
UCTOJIb30BAHUHU
MaTeMaTH4YeCKOn
TEPMUHOJIOTHH,
B PHCYHKaX,
yepTekax Win
rpadukax, B Bbl-
KJIaJKaX, KOTO-
pbI€ HE UCTIpaB-
JIEHBI IIOCTIE HE-
CKOJIbKMX HaBO-
JSIIUX BOIIPOCOB
YUUTEIIS.




CUTyaluu
BBIITOJIHCHUH
MPaKTUYECKOTO

3alaHusl;  [pojie-
MOHCTPHPOBAJ

YCBOEHUE paHee
M3YUYEHHBIX  CO-
IIyTCTBYIOLIUX

BONIPOCOB, cdop-
MHPOBAaHHOCTb U
YCTOMYMBOCTh

HCIIOJIb3YEMBIX

npu  oTpaboTKe
YMEHUH U HaBbl-
KOB; OTBEYaJl ca-
MOCTOSITEJIBHO

0e3  HaBOIAIIUX
BOIIPOCOB yuHTE-
ng.  Bo3MOXHBI
OJlHA - JIB€ He-
TOYHOCTH npu
OCBEIICHUU BTO-
POCTENIEHHBIX BO-

pu

IIPOCOB  WIH B
BBIKJIAJIKaX, KO-
TOpbIE YUYECHUK

JICTKO  HCIIpaBUJI
Io 3aMCYaHnIO
YUUTCIIA

oIINOKa M
Oonee IByX
HEJ0YETOB IIPH
OCBEIIEHUH
BTOPOCTETICH-
HBIX BOIPOCOB
WJIN B BBIKJIAI-
Kax, JIETKO HC-
MIPaBIICHHBIC
I10 3aMEYaHUIO0
YUUTETIS.

MaTeMaruye-
CKOM TEpMHUHO-
JIOTUHU, YepTe-
’Kax, BBIKJIA]I-
Kax, UCIpaB-
JICHHBIE 110CTE
HECKOJIbKHUX
HaBOJSIINX
BOITPOCOB Y4H-
TEJS; YYEHUK
HE CIIPaBUJICS C
IPUMEHEHHUEM
TEOPUU B HOBOM
CUTyalluu NpHU
BBITIOJITHCHUH
PaKTUYECKOTO
3a/laHus, HO
BBITOJIHWII 3a-
naHus 00s3a-
TEJIBHOIO
YPOBHSI CIIOXK-
HOCTH 10 J]aH-
HOHM TeMme; Ipu
3HaHUHU Teope-
TUYECKOI'0 Ma-
Tepuasa BbISIB-
JIeHa HeJ0CTa-
TouHas chop-
MHUPOBaHHOCTb
OCHOBHBIX
YMEHUU U
HAaBBIKOB.

KauecTBO 0oTBeE-
TOB HAa BONPOCHI
IK3aMeHa

1) yueHuk mosiHo
u3JaraeT u3y4eH-
HBII MaTepuall,
JTaeT MpaBUIIbHOE
OIpezeiIeHUe
SI3BIKOBBIX TTOHSI-
THUM;

2) oOHapyKuBaeT
MOHWMAaHHE Ma-
TepHaa, MOXeT
000CHOBATh CBOU
CYXJICHUSI, TIPH-
MEHHTb 3HAHUS
Ha MPaKTHKE,
IPUBECTH HEOO-
XOJIIMBIE TTPHMe-
pBI HE TOJIBKO U3
y4ueOHUKa, HO U
CaMOCTOSITENIEHO
COCTaBJICHHBIE;

YYCHHUK JaeT
OTBET, YJIOBJIE-
TBOPSAIOLLUAN
TeM ke Tpebo-
BAaHMSIM, UYTO U
JUIS OTMETKHU
«5», HO JI0-
myckaer 1 - 2
OIIINOKH, KO-
TOpPBIE CaM Xe
UCIIpaBJIsET, U
1 -2 genouera
B [10CJIE/I0BA-
TEITLHOCTH U
SI3bIKOBOM
obopmIIeHUH
M3J1araeMoro
Marepuaia

Y4EHUK OOHa-
pPY’KUBaeT 3Ha-
HHE U IIOHNMa-
HHE OCHOBHBIX
MOJI0KEHU N
JTAHHOM TEMBI,
HO:

1) uznaraer ma-
Tepua HemoJ-
HO U JIOITyCKaeT
HETOYHOCTHU B
OTpeIeTICHU N
MMOHSATHH UITN
bopMynupoBKe
npaBui;

2) He ymeeT
JIOCTaTOYHO
IyOOKO | J10-
Ka3aTeJIbHO
000CHOBAThH

Y4E€HUK OOHapy-
JKMBaCT HE3HAa-
HHE OOJIbIICH
YaCTHU COOTBET-
CTBYIOIILIETO pas3-
Jelia U3y9aeMo-
ro MaTepuaina,
JOITyCKaeT
omnOku B pop-
MYJINPOBKE
ONpPEACIICHUH U
TIPaBHII, UCKa-
JKaoIUe UX
CMbICH, Oecrio-
PSAIOYHO U He-
YBEPEHHO U3J1a-
raet MaTepua.
Ornenka «2» oT-
MEUaeT TaKhe
HEJIOCTATKHU B




3) uznaraet mMa-
TepHall OCIeI0-
BaTEJIBHO U TIpa-
BUJIBHO C TOYKHU
3peHUst HOPM JTHU-
TEpPaTypPHOTO
SI3BIKA.

CBOM CYKJICHUS
U TIPUBECTH
CBOH MPUMEDHI;
3) uznaraer Ma-
TepHa Hero-
CJIEZIOBATEIILHO
U JIOITyCKaeT
OIMOKH B 5I3bI-
KOBOM 0(popM-
JICHUU HM3J1ara-
€MOTr0 MaTepH-
asa

MOATOTOBKE
y4€HHKa, KOTO-
pBI€ SIBIISIIOTCSA
CepbEe3HBIM IIpe-
MSATCTBUEM K
YCHEIHOMY
OBJIQJICHUIO TIO-
CJIEYIOIIUM Ma-
TepuaIoM

2. KOMILIJIEKT MATEPHUAJIOB U151 OHEHKHA C@OPMHAPOBAHHOCTH YMEHUN
N 3HAHUMH B XOJJE OCBOEHUSA YYEBHOU JUCHUIIJINHBI

arwN

13.
14.
15.
16.

1. KoMmjieKT MaTepuaJioB /IJisl NPOBeIeHNsI YCTHOI0 U MUCLMEHHOI0 ONpoca

Pa3nen 1. IloBTOpeHHe Kypca MaTeMaTHKH OCHOBHOM HIKOJIbI
Teopernyeckne BONPOCHI:
JeiicTBHS HAl TOJOKUTENBHBIMU M OTPULIATEILHBIMU YHUCIAMH, C OOBIKHOBEHHBIMU U

JACCATUYHBIMU I[pO6$IMI/I.

JeiicTBus co creneHs Mu, (opMyJibl COKPAILEHHOIO YMHOKEHHUSI
[TpocThie TPOLEHTHI, pa3Hble CIOCOObI MX BBIUMCIICHHUS.
Jlunelinble, KBaipaTHbIE, IPOOHO-JINHEHHbBIE YpaBHEHMUS.
JIuneiinble, KBagpaTHbIE, APOOHO-JIMHEHHBIE HEPABEHCTRA.

Pasznen 2. HpﬂMbIe U IIJIOCKOCTH B IPOCTPAHCTBE. KOOp}II/IHaTbI U BEKTOPHLI B IIPO-

CTPaHCTBeE

Teopeanecmle BOIIPOCKHI:
OHpe,I[CJ'ICHI/IH . TOYKa, IIpsamad, ImIOCKOCTb, MPOCTPAHCTBO. OcHOBHBIE aKCHOMBI CTE-

peoMeTpHu.

[TapamnensHele npsamsele. Onpenenenue. [lpusnak. CoiicTsa.
[TapamnensHble miockoctu. Onpenenenue. [Ipusznak. CBolicTBa.

TeTrpasip v €ro 3JIEMEHTHI.

Hapannenennnez[ U ero sjaeMeHThl. CBOMCTBa IIPOTUBOIIOJIOKHBIX rpaHefI Y AuaroHajeun

napajuieiacnuicaa.

[Tpu3Hak NepneHUuKYISPHOCTH IPSIMON U TNIOCKOCTU

Ilepnenaukynsap u HakIOHHasA. Teopema 0 Tpex NepHueHIUuKYIspax.
Yroa Mexay NpsMOH U IUIOCKOCTBIO. YTOJI MEKY INIOCKOCTSIMH.
[lepnenaukynspHbIe IIIOCKOCTH. PaccTossHMS B IpOCTpaHCTBE

. Onpezenenne BEKTOpa, HYJIEBOTO U €IMHUYHOTO BEKTOPOB. CBOMCTBA BEKTOPOB.
. OnpeneneHre paBHbIX BEKTOPOB U TPOTHUBOMOJIOKHBIX BEKTOPOB. JIeMCTBUS C BEKTOpa-

MH.

. Onpez[eneHHe KOJUIMHCAPHBIX U KOMIIJIAHAPHBIX BEKTPOB. Paznoxenne BCKTOpa 110

JIByM HE KOJUINHEAPHBIM BEKTOPaM.

Koopaunats! Bektopa. CBsI3b MEX]ly KOOpPIMHATAMH TOYKH U BEKTOpA.

VYron mexnay Bekropamu. CKalsipHOE IPOU3BEACHUE BEKTOPOB.

VYpaBHenue miaockoctu. opmyiia pacCTOSIHUS OT TOUKH /10 MJIOCKOCTH.

[TonsiTe 0 cuMMeTpuH B pocTpaHcTBe. Bunbl cumMerpun. [lapaniensHblil nepeHoc.



Paznen 3. OcHoBbl TpUroHoMeTpuu. Tpuronomerpuyeckne GyHKIun
Teoperuyeckne BONpochl
1. Tpuronomerpuueckue GopMyibl JBOHHOTO yria.
2. Pagmannas Mepa yria.
3. 3HaKu CHHYycCa, KOCUHYCa, TAHI'€HCA U KOTaHIe€HCa [0 YETBEPTAM
4. TpuroHomerpudeckue GopMyIIbl IPeoOpa3oBaHMs CyMMbl TPUTOHOMETPHUECKUX
(GyHKUMI B IPOU3BEJICHUE U IPOU3BEJICHHS B CYMMY.
5. O6mue GhopMyIbl s peIIeHUs MPOCTEHIINX TPUTOHOMETPUIECKUX YPaBHEHUH.
6. dopMyibl AJ1s pelIeHus NPOCTEHIINX TPUTOHOMETPUYECKUX YpaBHEHUH (YacTHbIE
ciIydau).

Pasznea 4. [IpouzBoaHasi U nepBooOpasHas GyHKUMHU
Teopernueckue BONpochHI

Omnpenenenue mpou3BoIHON PyHKINHU, €€ PUINUECKHUI CMBICIL.
@opMyIIbl TPOU3BOAHBIX OCHOBHBIX AJIEMEHTAPHBIX ()yHKIIHH.
[TpaBuna nuddepeHupoBaHusl.
[TpaBuiio BBIYMCIIEHUSI TPOU3BOIHON CIOKHOU PyHKIUU.
@DopMyITbl TPOU3BOIHBIX OOPATHBIX (DYHKIIUH.
. 'eomerpuyecknii  cMBICIH  MPOW3BOAHOW. ['paduueckas  WLIFOCTpamUs.
ypaBHeHI/Ie KacaTelnbHOU K rpaduky QyHKIUH.
7. HeoOxomumoe © JocTaToyHOE YycioBHE Bo3pactanus (yObiBanus). He-
o0xomumoe U JIOCTaTOYHOE YCJIOBHE MaKCUMyMa (MUHUMYMa) (YHKIIHH.
8. HaxoxkeHre HanOOJIBIIEro ¥ HAMMEHBIIETO 3HAYCHHUI (DYHKIIUK Ha OTPE3Ke.
9. IlepBooOpazHas.
10. IIpaBuna BerunciieHus neppoodpasnoil. Teopema Herorona—IJlelioHuna

cuawNE

Pa3znen S. MHOrOrpaHHMKH U TeJla BPallleHUs
Teoperuyeckne BONpochl

1. Omnpenenenue npsMoi U HAKJIOHHOM MpU3MbI. VX 371eMeHTHI (BEpILIMHBI,
pEOpa, AMaroHaiu, rpaHu, OCHOBAHUS U OOKOBasi IOBEPXHOCTD. )

2. TMupamuna. Bunel mupamua. Mx sanemenTs! (BepuinHbl, péOpa, AuaroHam,
I'paHy, OCHOBaHMS U OOKOBast MOBEPXHOCTb.)

3. IIpeobpazoBanue mogodus. CummeTpun B KyOe, B IMapajulesienuIesie, B Ipu3Me u

IUPaMHU/JIE.

4. Tena u MoBEpXHOCTU BpalllEHUS.

5. Humunap. Inomans NOBEPXHOCTH.

6. Konyc. Yceuénnsiit konyc. [lnomanp moBepxHocTr

7. ap u cdepa,ux ceueHus. YpaBHeHUE CepHl.

Pa3nea 6. Crenenn n kopuu. CrenHasi, nokasarejbHasi U Jorapupmudeckas QyHKIHA
Teopernyeckue BONpPOCHI:
1. Kopens cTenenu n >1u ero cBoiicTaa.
2. Jlorapuwm grcina. OCHOBHOE JIOTapU(PMUIECKOE TOKACCTBO. JleCATHIHBIN 1
HaTypaJbHbBIN JOrapu(MBL.

CgoiicTBa JiorapudmoB: jorapudm Mpou3BeEHNs, YACTHOTO, CTCTICHH.
CrenenHas GyHKIHMS C HaTypaJbHBIM MIOKa3aTeneM, e€ CBOMCTBa U Irpaduk.
CrenenHas GyHKIUS C palliOHAIbHBIM TOKA3aTENIEM.
[TokazarenpHas QyHKIMS (9KCIIOHEHTA),e€ cBolcTBa U Tpaduk. Yucro e.
Jlorapudmuueckas GpyHKUUA ,e€ CBOWCTBA U rpaduK.
Jlorapudmuueckue ypaBHEHHs
Jlorapudmuueckre HepaBeHCTBA

©COoN AW



10. TToka3zarenbHbIC YpaBHEHUS
11. IToxa3arenbHbIE HEPABEHCTBA

Pa3znen 7. DiieMeHTbI TEOPUU BEPOSITHOCTEH M MATEMATUYECKON CTATUCTUKH
TeopeTnyeckue BONpPOCHI
1. Knaccuueckoe onpe/ieieHle BEpOSITHOCTH CITy4alfHOTO COOBITHSI.
2. BeposITHOCTb CyMMBI HECOBMECTHBIX COOBITHIA.

3. JluckpeTHas ciy4aiiHasi BeTMUMHA, 3aKOH €€ pacIpe/leIeHHUs.

2. KommiekT marepuaJioB JIsl IPOBeIeHUS
KonTpoabHbIX padoT
Kontpoabnas padora Nel

B2

Bapuant 1
Neo 3aganue
B1 | B nernem narepe 184 pe6&nka u 26 Bocniutareneid. B onHom aBTOOYyce MOKHO NIEpEeBO3UTH He Oolee

40 nmaccaxupoB. Kakoe HauMeHbIIee KOJIMYECTBO TAKUX aBTOOYCOB MOHAI00MTCS, YTOOBI 32 OJMH Pa3
NIEPEBE3TH BCEX M3 Jlarepst B ropoa?

B3

Ha pucyHke »&upHbIMH TOUKaMU IIOKa3aHO CYyTOYHOE KOJIMYECTBO OCAAKOB, BbINIaAAaBIINX B ToMcke ¢ 8
1o 24 auBaps 2005 roza. 1o ropu3oHTanu yka3blBarOTCS YUCIIA MECSLA, IO BEPTUKAIU — KOJIUYECTBO
0CAaJIKOB, BBIMABILIKX B COOTBETCTBYIOIIUI A€Hb, B MUJUIUMETpax. JlJIs HArIsIIHOCTH JKUPHBIE TOYKU Ha

pPHUCYHKE COeMHEHBI TuHUEeH. OnpeaenuTe Mo pUCyHKY, Kakoe HauOoJiblIee KOJIMYECTBO OCAKOB BbI-
nazaaino B nepuof ¢ 13 no 20 siuBapsa. OTBeT naiiTe B MUJIIMMETPax.
45 S
4,0+ 1;
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8 9101112131415161718192021222:24

B4

Sab

o _ Q42 — —
Haiinure 3HaueHUE BbIpaKEHUs Sab —8a npu 4 = 3, b=38

Hnst tpancnioptupoBku 45 ToHH rpy3a Ha 1300 KM MOKHO BOCIIOJIB30BaThCA yCIyTraMH OJHOM U3 TpeX

¢bupm-nepeBo3unkoB. CTOMMOCTh MEPEBO3KH U TPY30MOABEMHOCTh aBTOMOOMIIEH I KaXJA0ro mepe-
BO3YMKa yKa3aHa B Tabmuue. Ckoybko pyOsei mpuaercs 3aiuiaTUTh 3a caMylo JCIIEBYIO IEPEBO3KY?

CronmocTh nepeBo3kH OAHUM aBTOMOOMIIeM | I'py3onoabeMHOCTE aBTOMOOMIEH
IlepeBo3unk
(pyo0. Ha 100 km) (TOHH)
A 3200 3,5
b 4100 5
B 9500 12




B5

Haiinure muomaap mapaiuienorpaMma, BEPIIMHBI KOTOporo umerot koopaunatel (1; 7), (8; 2), (8; 4),
(1;9).

B6 | B npsiMOyroJibHOM TpeyroiabHUKE OJUH U3 KaTeToB paBeH 10, ocTphIil yroJi, MpUIeKaIIUN K HEMY, pa-
BeH 60°. HaliguTe miomniaapr TpeyrojabHUKA.
Bapuanr 2
Ne 3ananue
B1 | Jlerom kumiorpamm kiayOonuku crout 80 pyOuseit. Mama kynwia 1 kr 200 r kinyGHuKH. CKOJBKO pyoO-
neit cnaun oHa moxy4ut ¢ 500 pyOmeit?
B2 | Ha pucyHke >KUpHBIMU TOYKaMH [10Ka3aHO CyTOYHOE KOJMYECTBO OCAJIKOB, BhINaJaBIINX B MypMman-

cke ¢ 7 mo 22 nosiops 1995 rona. Ilo ropu3oHTany yKa3pIBarOTCS YKCIa MECAIla, [0 BEPTUKAIIU — KO-

JINYECTBO OCAAKOB, BBIINIABIINX B COOTBGTCTBYIOHII/Iﬁ ACHb, B MHUJIJIUMCTpPAx. I[JI?[ HarJiiIHOCTH XUP-

HBIC TOYKH HAa PUCYHKE COCAUHCHBI JIMHUEH. OnpenenI/ITe I10 PUCYHKY, CKOJIBKO JHEW U3 TaHHOIO Iie-
puoJa BbIlagajlo MCHCC 3 MUJIJIMMETPOB OCAIKOB.
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B3 2c—4
Haiinnre 3Ha4eHNne BeIpaKeHUS cd—12d npu ¢ = 0,5; d =5,

B4 | Jlnsa TpaHcnopTupoBKH 3 TOHH rpy3a Ha 250 KM MOXHO BOCIOJIb30BAThCS YCIyIaMU OJHOW U3 Tpex
¢bupM-niepeBo3unKkoB. CTOUMOCTB MEPEBO3KU U IPy30M0ABEMHOCTh AaBTOMOOMIIEH A1 KaX/10ro mepe-
BO34MKa yKa3zaHa B Tabmuie. CKonbko py0sei mpuaercs 3ariaTuTh 3a caMylo JeIEeBYI0 EPEBO3KY?

CroumocTh nepeBo3kH OAHUM aBTOMOOMIIeM | ['py3onoabeMHOCT AaBTOMOOHIICH
IIepeBo3uuk
(py0. Ha 10 km) (TOHH)
A 110 2,2
) 140 2,8
B 160 3,2
B5

B6

(1;9).

Haiigute miomanp mapamienorpaMMa, BEPIIMHBI KOTOpOro uMeroT koopauHatsl (1;7), (5;3), (5;9),

B npsMoyroiapHOM TpeyrojabHUKE OJIMH M3 KaTeToB paBeH 10, ocTpblil yrod, Jiexalnii HaIpoTUB HETO
paseH 60°. Haiinure muiomaaes TpeyroibHUKa.




KonTpoabsnasi padora Ne2.
Bapuanr 1
Nel. Boruucnuthb

i 3m 2 si T
)cos4, )sm6.

No2. Haiitr 3Ha4eHUs APYTUX TPEX OCHOBHBIX TPUTOHOMETPUYECKUX (yHKIIUHA
(sina, cosa, tga,ctga) eciu

4 T
COSO(=—E, ;<a<n.

Ne3. YnpocTuts BelpakeHue

(1—=sina)(1+ sina) . . .
) , 2) sin2a cos 3a — cos 2asin 3a — sin «

Cos o
Bapuanr 2
Nel. Beruucnuth
17
1) cos(—3m) ; 2) sin e

Ne2. HaiiT 3HaueHHs JpyruX TPEX OCHOBHBIX TPUTOHOMETPUUYECKUX (QYHKIMH
(sina, cosa, tga,ctga) ecau

. 3
sina = —0,8, T[<O(<7T[.

Ne3. Ynopoctuts BblpaskeHue

1 tga +t " ) T MM T
)Ctgoc gB - ctgp, )cos7cos42 sin - sin -

KonTtpoabnas pabora Ne3
Bapuanr 1

1. Haiitu npoussoanyio pymkimum: 2X*-x3+3x+4; x2 cos(X).

2. HanmcaTp ypaBHEeHUE KacaTenbHOU K TpaduKy (GYHKIUH B TOYKE C aOCIIUCCOM
Xo: Y=X?-2X,X0=3.

3. HaifTu mpoMesKyTKH BO3pACTaHUS U yOBIBAHHSA QYHKIMH: Y=X>-X.

4. Haiiti Touky SKcTpeMyMa QYHKIHH: y=X -4X?,

5. Haiiti Hau6onbInee 1 HanMeHsee 3HadenHns Gyrkmun: f(X)=x3+6x2+9X Ha oTpeske

[-4;0].

6. Insa pynkuuu f(X) HaliTi nepBooOpa3Hyro, Tpaduk KOTOPOW MPOXOAUT Yepe3 TOUKY

M: f(x) = cosx, M(0; —2).

7. BBIYMCIUTH HHTETPAT f_22(3 — x)dx

10



8. Haiitu momans GUrypsl, orpaHHdeHHON MuHEAM: y = X, x = 1,y = 0.

Bapuanr 2

1. Haiftu npousBoanyto Gynkimm: -X>+2x3-3x2-1; X sin(2x).

2. Hanmcatp ypaBHeHHE KacaTenbHON K Tpaduky GyHKINHU B TOUKE C aOCIUCCOM

Xo: Y=X3+3X,X0=3.

3. Haiitn npoMesKyTKM BO3pACTAHHS U YOBIBAHHS (BYHKITHH: Y=X?+2X.

4. Haiitn Touku skcTpeMyMa GyHkmn: y=3x*-4x3,

5. Haiiti HauGonbInee n Haumenbluee 3Hadenns Gynxmun: f(X)=x3-6x%+9 na orpeske
[-2;2].

6. s pynkuuu f(X) HaliTH nepBooOpa3Hyto, rpaguK KOTOPO IPOXOAUT Yepe3 TOUKY

M: f(x) = sinx, M(—m; 0).

7. BBIYHCIUTH HHTEIPAT f_11(3 + x)dx

8. Haiitu momazs GUrypsl, orpaHAYEHHON TMHEAM: y = /X, x = 5,y = 0.

Kontpoabnas padora Ned

BapuanTt 1
1. OceBoe ceueHue HMWIMHApPA — KBaapaT, IUIONIAAb OCHOBAHUS LMIWHIPA
paBHa 16m cm? HaiiuTe mmommas MoBepXHOCTH HUIHHAIPA.
2. BpicoTa KOHyca paBHa 6 CM, YTroJI IPH BEPIUIMHE OCEBOTO ceueHus paBeH 120°.
HaiinuTe: a) miomane cedeHus: KOHyca MI0CKOCThIO, MPOXOAIeH yepe3 aBe 00-
pasyronie, yroja Mexay KotopeiMu 30°;0) miomaas O0KOBOH MOBEPXHOCTH KO-
Hyca.
3. mamerp mrapa paBeH 2m. Yepe3 KOHeIl 1uameTpa MpoBeieHa TNIOCKOCTh O]
yriaom 45° x Hemy. Haliaure yinHy TUHUM niepecedeHust cephl ¢ 3TOH MI0CKO-
CTBIO.
4. Anodema npaBUIBHOM TPeyroibHOM MUpaMuIbl paBHa 4cM, a ABYIpaH-
HBIN yrou npu ocHoBaHuU paBeH 60°. Haiinute o0beM nupamMuabl.
5. B mununap Bnucana npusma. OCHOBAHUEM MPU3MBI CIYKUT MPSIMOYTOJIbHBIN
TPEYroJbHHUK, KaTeT KOTOPOro paBeH 2a, a mpuiexauuii yroa paseH 30°. uaro-
HaJlb OoJiblIel OOKOBOM I'paHU NMPHU3MBlI COCTABISET C IJIOCKOCTBIO €€ OCHOBaHMS
yrou B 45°.Haiinute o0beM HUIUHAPA.

Bapmuanr 2
1. OceBoe ceueHue LUIMHIpPa—KBaApaT, AUaroHaib Kotoporo 4 cm. Haiinure mio-
111a/1b TOBEPXHOCTU LIWJIMHJPA.
2. Pagnyc ocHOBaHMsI KOHYyca paBeH 6 cM, a oOpa3yromas HaKJIOHEHA K TUIOCKOCTH
ocHoBaHuA mox yrioMm 30°. Haiigure: a) miomags ceuyeHHss KOHyca IUIOCKOCTBIO,
MIPOXOJISIIECH Uepe3 B 00pa3yromfe, yrojl MexXay KotopeiMu 60°;0) momaas 60-
KOBOI IOBEPXHOCTH KOHYCA.
3. JlnameTtp mapa paBen 4m. Uepes KoHEI AuaMeTpa MpoBeeHa TUIOCKOCTh MO YT-
nom 30° k Hemy. Haiinure muiomans cedeHus mapa 3ToH INIOCKOCTBIO.
4. BokoBoe pedpo MpaBWIIBHOW TPEYTOIBHON MUPaMUIBI PABHO 6 CM M COCTABIISETC
IUIOCKOCTBIO OCHOBaHuUs yroi B 60°. Haiinute o0beM nmupaMuibl.
5. B xonyc Bnucana nupamuga. OCHOBaHMEM NUPAMUIBI CITYKUT MPSIMOYTOJBHBIN
TPEYTOJBHUK, KaTeT KOTOPOTO paBeH 2@, a mpuiexkanuii yron paser 30°. boxosas
rpaHb NUpaMUIbI, IPOXOIALIasl Yepe3 NaHHBIM KaTeT, COCTABISAET C MIOCKOCTHIO OC-
HOBaHus yroi B 45°. Haiinure o0beM KOHYyca.

11



KonTpoabHas padora NeS
Bapuanm 1

1. Beruncants: 1) log,8; 2) log;53 + log;55; 3)log,15 —log,30;
Ne 2. Haiitu 3Hau€HUs BIpAXKEHUS
1) 2710.28; 2)8722:87%4;3) (873) L.

Ne 3. Beryuciure

1) (v30)’; 2) (V26)’;3) (-¥21)".

Ne 4. YopocTuTh BhIpakeHHe

3 1
101 xarxz z\3 3
1) az-a4;2) —3) (03) ‘C 2
X4

Neo 5. Peinth ypaBHeHUE

DVex—4=1;2)Vx—1=vVx2-3;3)Vx2 —7x —9 = 3;
4){/2x?> +2x -3 =x+1.

Ne 6. Pemnth ypaBHeHue:

1) logsx = 4; 2)logs(7 — x) = 2; 3) logeg(x + 11) = loge(2x + 1);

Ne 7. Peminth ypaBHeHue:

1) (1;6)’6_1=(3)8; 2)9% —8-3% —9 =0,

4

wlR

Ne8. Pemuth HepaBeHCTBO: 1) (%)_ > 7; 2) logsx < 2;3) logg(4 — 2x) = 2;

y—x=17,

Ne 9. Pemmuts cucremy ypaBHEHUNI {3x+2(y_1) _ 97

Bapuanm 2
1. Beraucnuts: 1) logs g; 2) 1g25 +1g4; 3)log;7 — logs g;

Ne 2. Haiitu 3Hau€HuUs BBIpaXKEHUS

12



1) 914.9711; 2)8712: 8710, 3) (772)3,
Ne 3. Brruuciure
1) (V29); 2) (V29) 53) (-V28) .

Ne 4. Ynpoctuts BbipakeHuE

2 1
11 x3tX2 1\t o2
1as+-a 32) — 3) (c4) - C5
X3

Neo 5. Pemnth ypaBHEeHUE

1) V5x + 8 =6;2)Vx2 — 4 =+/8x + 5;3) Vx2 — 4x + 13 = 5;
4)V2x? =5x+1=x—-1.

Ne 6. Pemnth ypaBHEHHE:

1) logex = —3; 2)logs (6 —x) = 3;3) log,(x + 17) = log; (2x + 7);

Ne 7. Peminth ypaBHeHue:

16 0,5x—1 95
) R P
)81 2 ) 3 0=0

—-3x
Ne 8. Pemnth HepaBeHCTBO: 1) G) >/2; 2)loggsx > 2; 3)logi(x—1) > -2
3

x—y=2_§,

Ne 9. Pemnte cuctemy ypaBHEHUN {2 x-37 _ 1¢,

KonTtpoabnas padora Ne6
Bapmuanr 1

1. Ha cron 6pocatoT 1Be urpanbubie kocTu. CoObITHE A — Ha IEPBOM KOCTH BBINIAJTIO YHC-

10 5. B
— Ha BTOPOW KOCTH BBINAJIO YHCIIO, HE MEHbIIIE MISATH. Y CTAHOBUTE, B YEM 3aKJIH0Ya-
ercs coOrTugA+B, AB.
2. B xopoOke HaxonsTcs 2 OenbIX, 3 4epHbIX U 4 KpacHBIX mapa. Hayrax BerHMMA-
10T OIMH 11ap.HalT BEpOSITHOCT TOTO, YTO BBIHYTHIH 11ap: Oesbli, Oenblii win
KpPaCHBIN.
3. Cpenu 20 neraneif, nexanux B siuke, 3 aeranu opakoBaHHble. Hayraz
BbIHMMAIOT 21eTanu. KakoBa BEpOsSTHOCTh TOT0, YTO 00€ jeTaiu OpaKoBaH-
HBIE.
4. BeposTHOCTB MOMAJaHMs 110 MUILIEHU MPU OJJTHOM BBICTpEJIe HEKOTOPBIM CTpEJI-
koM paBHa 0,8.HaiiTi BeposTHOCTh MOMaiaHust 10 MUIIEHU 3TUM CTPEIKOM B KaX-
JIOM U3 TPEX BBICTPEIIOB.
5. Haiitu cpenHee KBaipaTUYHOE OTKJIOHEHHE OT CPEAHEr0 3HAUEHUS SJIEMEHTOB
BbIOOpPKU: 3 KT,5 KT, 5 KT, 8 KT, 4 KT.

Bapmuanr 2

13



1. Ha cton 6pocatot nBe urpanbHbie KOCTH. CoObITHE A — Ha TIEPBOI KOCTH BBITIAJIO YHC-
10 3.B

— Ha BTOPOW KOCTH BBINAJIO YUCIIO, HE MEHbIIIE TPEX. Y CTAHOBUTE, B UYEM 3aK/II0YaA-

ercst coObITUIA+B, AB.

2. B xopoOke HaxomsTcs 2 OenbIX, 3 YepHbIX U 4 KpacHBIX mapa. Hayran BeiHUMa-

10T OAuH 1ap.HaliTu BEpOATHOCTB TOT0, YTO BBIHYTBIN LIAP: YEPHBIN, YEPHBIN WIH

KpaCHBI.

3. Cpenu 25 neraneif, nexanux B sSIIyKe, 5 geranu OpaxoBanuelie. Hayraz

BBIHUMAIOT 21eTanu. KakoBa BEpOsSTHOCTh TOTO, YTO 00€ jeTanu OpaKkoBaH-

HBIE.

4. BeposTHOCTH MOMAJaHMs 110 MUILIEHU IPU OJJTHOM BBICTpEJIE HEKOTOPBIM CTpPEJI-

koM paBHa 0,8.HaiiTu BeposSITHOCTh MOMaAaHUsI 10 MUILIEHU 3TUM CTPEIKOM XOTsI ObI

OJIHUM M3 TPEX BBICTPEIIOB.

5. HaiiTu cpeanee kBaipaTHuHOE OTKJIOHEHUE OT CPEAHETO 3HAYCHUS SJIEMEHTOB

BbIOOPKU: 12M, 10 M, 7 M, 12 M, 9 M.

4. KoMIUIeKT MaTepPHAJIOB /JIsl MPOBeIeHU MATEMATHYECKOT0 JUKTAHTA

Teoperndeckue BONPOCHI 1IJIsi MATEMATHYECKOI0 JUKTAHTA:

ChopmynupyiiTe onpeeeHne CTeIICHHON (YyHKITHH.

[lepeuncnure cBOMCTBa cTENEHHON (DYHKIMU C IIETBIM MTOKA3aTEIeM.

Ilepeuncinre CBOMCTBA CTENEHU C IEHCTBUTENIBHBIM ITOKa3aTeseM. [Ipusennre

[lepeunciure cBOMCTBA KOPHS HaTypaibHOU creneHu. [IpuBenure npumepsl

Ha uro Heo6xoaumo oOpaTuTh BHUMaHNE IPU PELLIEHUU UPPALIMOHAIBHOIO YETHOM

creneHu?

Uemy paBeH KOpEHb YETHOM CTETNIEHU U3 OTpuliateasrHoro yncia? [Ipusenure

YeMy paBeH KOpEHb HEUETHOM CTENEHU U3 OTpULaTeNbHOro uncia? [Ipuseaure

8. Ha uro crout 0o0paTuTh BHUMaHKE MIPU PEUICHUH HPPALMOHAIBHBIX, IPOOHOPAITHO-
HaJIbHBIX YPABHEHUI U HEPABEHCTB?

9. Chopmynupyiite onpeeneHne moka3aTeaIbHON QYHKINH.

10. [Tepeuncnure cBOMCTBa MOKa3aTeNbHON (QYHKIINH.

11. [Tepeuncnure criocoObI pelieHus moka3areabHbIX ypaBHeHu. Chopmynupyiite
IIPABWJIO PELICHUs IPOCTENIINX NTOKA3aTEIbHBIX HEPABEHCTB. B uem 3akiouaercs
rpaduueckuii cocod penieHns ypaBHEHUH.

12. [TpuBeaute npumep GyHKIMOHATBHON 3aBUCUMOCTH TIOKA3aTeNbHON QyHKIIMH U3
pEATBHOM KU3HH.

TeopeTnyeckne BONPOCHI 1JIsi MATEMATHYECKOI0 IMKTAHTA:

1. Yemy paBeH yroia B OAuH paauan?

2. B Kakux 4eTBepTAX TPUTOHOMETPUYECKOTo Kpyra QyHKIHs Y=SiNX MPUHUMAET MOJI0-
JKUTEJIbHbIE 3HaUeHUs?

3. B kakux 4eTBepTsIX TPUTOHOMETPUUECKOTO Kpyra GyHKIHUs y= COSX MPUHUMAET OTPHU-

LaTeIbHbIE 3HAYCHUS?

[Tponomxure onpenenenue: «CUHYC OCTPOTO yria - 3TO...».

5. [Ipomomxkwute onpexaenenne: «Kocunyc octporo yria - 31o...». [Ipomomkurte onpene-
nenue: «TaHreHc ocTporo yria - 3710...». CGopMynupyiTe OCHOBHOE TPUTOHOMETPH-
YgecKoe TOXIecTBO. UeMy paBHO mpou3BeaeHue tgx*ctgx?

6. Uemy paseH Sin(2x)? Chopmynupyiite NpaBUiIO BHIYUCICHHS.

Yemy paBen C0S(2X)? ChopMyaupyiTe MPaBUIIO BEIYUCICHUS.

8. Ilepeuucnure TpUroHOMETpHUECKUE (DYHKIMH, YKaKUTE UX MEPUOIbl. UeMy paBeH
neproa GyHkuu y=cos(4x)?

arwONE
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9.

10.

Onpenenure o6macts 3HaueHus GyHkipr Y=3c0S(5X)? Ilepeunciute crocoOwI pere-
HUs TPUTOHOMETPUYECKUX YpaBHEHUN. PackpoiTe anropuTm peleHus OQHOPOIHbBIX
TPUTOHOMETPUYECKHUX YPABHEHU IIEPBOT0 MOPsIKa.

Packpolite anropuT™ peleHust OJHOPOAHBIX TPUTOHOMETPUUECKUX YPABHEHUN
BTOPOTO MOPSAKA.

Teopeanecmle BOIIPOCHI IJIsI MATEMATHYIECCKOI0 TUKTAHTA:

1.

2.

6.

ITponomxure onpenenenue: «IlocnenoBarenpbHOCTh - 3T0...». [IpuBeauTe nNpumep
apudmeTHueckoii mporpeccuu. [IpuBenuTe npuMep reOMETPUIECKOM MPOrPECCHU.
[IpuBenuTe mpumep 6€CKOHEUHO YOBIBaIOIIEH reoOMeTpruUYecKoi mporpeccu. [Ipo-
nospkute onpenenenue: «lIponssoanas - 31o...». Packpoiite reomeTpu4ecKuil CMbICII
npou3BoaHOM. [Iponomkute onpenenenue: «Kacarenbnas - 310...». Packpoiite ¢pusn-
YECKUW CMBICII IIPOU3BOHOM. llepeunciauTe npaBuia BBIYUCICHUSA IPOU3BOAHBIX. Ye-
My paBHa IPOM3BOJIHAs cTeNeHHOH pyHKMKu? Yemy paBHa NpoU3BOIHAS IPOU3BE/E-
Hus? Yemy paBHa IPOU3BO/IHASA YaCTHOIO?

Yemy paBHa mpon3BoHas ciokHON GhyHKkImu? ChopMyIupyilTe Mpru3HaK BO3pacTa-
s Qynkun. Chopmymupyiite npuzHak yosiBanust pyHkuuu. ChopmynupyiTe mpu-
3HaK TOYKU MakcuMyma ¢pyHkiuu. ChopMmyaupyiite Npu3Hak TOUYKM MUHUMyMa
GYyHKIUH.

CocTtaBbTe aIrOpPUTM pelIeHUs 3a/1a4 HAa HAXOXKAEHUS HAuOOJbILIEr0 U HAUMEHBIIETO
3Ha4YeHUs QYHKIUU Ha OTpe3Ke?

CocTtaBbTe aNropuTM MCCIE0BAHUS U TOCTPOEHUs rpaduka GyHKIHUU C TOMOIIBIO
IIPOU3BOJHOM.

Kak HaiiTu BepTUKaIbHYIO aCUMOTOTY rpaduka GyHKIUU?

TeopeaneCKne BOIIPOCHI IJIT MATEMATUHYICCKOI0 ITMKTAHTA:

1.

©oN O~ wN

H
e

HHUAX.

11.

JICHUSX.

12.
13.
14.
15.
16.
17.
18.
19.
20.

[IpuBeaute npuMep AO0CTOBEPHOTO COOBITHS.

[IpuBenuTe npuMep HEBO3MOXKHOTO COOBITHS.

[Iponomxute onpenenenue: «BeposTHOCT Cily4aifHOrO COOBITHS - 3TO...».
Cdhopmynupyiite npaBuUiIo HAXOXKAECHUS CIOKEHHUS BEPOATHOCTEH.
ChopmynupyiiTe TpaBUIO YMHOKEHUS BEPOSITHOCTEH.

Kak HailiTu cpenHee apupMeTHuecKkoe YuciIoBoro psjaa’?

Kak naiftu Meauany uncioBoro psiaa?

Kak Bbruncnsercst pazmax 4MciaoBoro psaa?

Jl5ig yero HyXHbI AMarpaMmsbl, rpaduxu? Ilepeurciute BUABI AUarpaMM.
[TpuBenute nmpumMepsl NMPOSBICHUS 3aKOHA OOJIBLIMX YHCET B NMPUPOJIHBIX SBJIE-

HpI/IBe,I[I/ITe IMPUMCEPHI MTPOSABJICHUA 3aKOHA OOJIBIIINX YHCEIl B O6I.I.[CCTB€HHBIX sAB-

Yro uzyyaer craructuka?

ITponomxute onpenenenue: «CodeTaHue - 3T0...».
IIponomxure onpenenenue: «Pazmemienue - 31o...».
[Iponomxure onpenenenue: «llepecTaHOBKH - 3TO...».
[IpuBenuTe mpuMep MHOXKECTBA U3 PEATbHON KU3HU.
[IpuBeauTte nmpumep ornepanuy nepeceyeHuss MHOKECTB.
[IpuBenuTe npuMep onepanuu 00beJMHEHUS] MHOKECTB.
[IpuBeaute nmpumep ornepanuu pa3HOCTH MHOXKECTB.
Packpoiite moHATHS «Tpady, «IAPEeBO», IIHUKID».

Teopernueckue BONpoOCHI A1 MATEMATHYECKOT0 TUKTAHTA:
1. Cdopmynupyiite Teopemy [lugaropa.

2. [lepeuncnure ocHOBHBIE (PUTYPHI B POCTPAHCTBE.

3. [lepeuncaure ciocoObl 3a7aHNs TUIOCKOCTH.
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4, [Tpomomkute Teopemy: «Eciu oHa U3 ABYX MapajuICIbHBIX MPSAMBIX MTEPICHINKYIISIPHA
[LUIOCKOCTH/TO...»

5. [Iponomxute Teopemy: «Ecnu 1Be napasienbHble IIOCKOCTH EPECEKAIOTCS TPETHEM,
TO...»

6. ChopmynupyiiTe onpeaenenrue AByrpaHHOro yria.

7. Cdhopmynupyiite onpeneneHue TPEXIrpaHHOTO yria.

8. Packpoiite noHsATHE «YTOJI MEXAY MPSAMBIMI.

9. Ilepeuncinre B3aMMHOE PACIOI0KEHUE IBYX IIPSIMBIX B IIPOCTPAHCTBE

10. Kaxkue npsiMbpie Ha3bIBarOTCS NapajuIeIbHBIMU B IPOCTPAHCTBE?

11. Kakue npsiMble Ha3bIBalOTCS CKPEIIMBAIOIIMMHUCA B IIPOCTPAHCTBE?

12. Kaxkue npsiMble Ha3bIBalOTCS NEPIICHIUKYJIIPHBIMU B IPOCTPAHCTBE?

13. IIepeuncinre B3aMMHOE PACIIOI0KEHHUE NPSIMOU U IIJIOCKOCTH B IIPOCTPAHCTBE.

14. Packpolite nmoHsATHE «YTOJl MEXAY MPSAMOM U TUIOCKOCTBIO.

15. Packpoiite nonstue «napajuieIbHOCTh IPSMOUM U TNIOCKOCTHY.

16. Packpoiite noHsATHE «IEPIEHINKYIISIPHOCTD NPSAMON U MIIIOCKOCTH.

17. [Iepeuncinre B3aMMHOE PACIIONI0KEHHE JIBYX IUIOCKOCTEH B IIPOCTPAHCTBE.

18. Packpoiite noHsATHE «YTOJl MEXKAY MIIOCKOCTIMI.

19. Packpolite nonsTHe «1apamieIbHOCTh MIIIOCKOCTEN».

20. Packpoiite noHsATHE «IEPIEHIUKYIIPHOCTD IUIOCKOCTEN».

21. Kak naiitu paccrostHue OTTOUKH 10 IPSIMONA?

22. Kak HaliTu paccTossHME MEX1y IPSIMBIMU?

23. Kak naiitu paccrositHue MeX1y MI0CKOCTAMU?

24. [Iponoikure onpenenenue: «llepneHaukysp - a1o...».

25. [Iponomxure onpenenenne: «HakioHHas - 3T0...»

26. [Iponoikure onpenenenue: «lIpoekuns HaKIOHHOU - 3TO...».

27. [Tepeuncnure cBOMCTBA NAPAICIIBHOTO MTPOEKTUPOBAHUS.

28. [IpuBeauTe npuMepsl CHMMETPUI HA INIOCKOCTH B IIPUPOJAE, UCKYCCTBE, apXUTEKTYPE.
29. [IpuBenuTe mpuMepsl CHMMETPUI B IPOCTPAHCTBE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE.

Teoperuyeckue BONPOCHI 1JI MATEMATHYECKOI0 JUKTAHTA:

1. U3 yero coctout NpsAMOYrojibHas cucTeMa KOOpAHHAT B mpocTpancTBe? Eciu Touka
JISKUT B IUIOCKOCTH XY, Kakasi KoopJinHaTa y Hee HyseBas? [IpuBeaure npumep Koop-
JUHAT TOUYKH A, KOTOpas JIEKUT Ha OCH Z. PacKpoliTe IOHATHE «BEKTOPY.

Kak HaiiTu koopJuHaTHI BEKTOpa?
Ilepeunciure U paCKpOUTE NPaBUIIA CIIOKEHUS BEKTOPOB.
Kakue BeKTOpbI Ha3bIBAIOTCS KOJUTMHEAPHBIMU?
Kakue BEKTOpBI Ha3bIBAIOTCS NEPIIEHAUKYISPHBIMA?
Uemy paBHO CKaJsIpHOE MPOU3BEIECHUE BEKTOPOB?
Kak HaliTu BEKTOpHOE NPOU3BEIEHUE BEKTOPOB?
. UeMmy paBeH yroj Mex1y BEKTOpamu?.
Teopernyeckure BONPOCHI 1JI MATEMATHYECKOI0 JUKTAHTA:
1. [Iponomxute onpexnenenue: « MHOTOIrpaHHUK - 3TO...»

LNk LN

2. IIponomxkure onpenenenue: «lIpusma - 3t0...»

3. [Tponomxure onpexnenenue: «IIpAMOYroapHBIN MapajuIeIenUIesn - 3T0...»

4. [Tponomxute onpenenenue: «Kyo - 3To...»

5. [Tponomxute onpenenenue: «IIupamuaa - 370...»

6. Cdopmynupyiite CBOWCTBO O MPOTUBOJIESKAIINX IPAHAX Mapasliesenunesa.

7. CdopmynupyiiTe CBONCTBO O AMArOHAJAX Mapaijiesienunesaa.

8. Cdopmynupyiite CBOWCTBO 0 IUAroHaIM U JIMHEHHBIX pa3Mepax MpsSMOYTOJIbHOTO
napajuleIenune1a.

9. Kakas npu3ma Ha3bIBaeTCs NpsMOii?

10. Kakas npusma HazbIBaeTCs MpaBUIbLHON?
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11. PackpoiiTe noHsTHe «paBUIbHAS TUPAMUIAY.

12. Yro Takoe anodema npaBUIbHON TUPAMUIbI?

13. B ueM oTiinune OJHON NOBEPXHOCTU MIPU3MBI OT MOJHOW MOBEPXHOCTH MTUPAMU-
I?

14. CdopmynupyiiTe TeOpeMy O BBIUUCICHUH OOKOBON MOBEPXHOCTH MPSAMOM MPHU3-
MBI.

15. CdopmynupyiiTe TeOpeMy O BBIUUCICHUH OOKOBON MOBEPXHOCTH MPABUIBLHON
MAPaAMUJIBL.

16. HazoBuTe npeamers 3 Bariei mpodeccnoHanbHOM e TeIbHOCTH, KOTOpPhIE
UMEIOT (HOPMBI MHOTOTPaHHHUKOB.

17. Kakne MHOrOrpaHHUKH Ha3bIBAOTCS NpaBUiIbHbIMU? [lepeuncnuTte npaBuibHbIE
MHOTOTPaHHUKH.

18. [Iponomxure onpenenenue: «L{umuuap - 310...».

19. IIponomxure onpenenenue: «kKoHyc - 310...».

20. [Iponoikute onpeneneHue: «Y CEYeHHbIN KOHYC - 3TO...».

21. IIponomxure onpenenenue: «Ilap - 370...».

22. Yro siBIII€TCS BBICOTOM YCEUEHHOTO KOHYyca?

23. Urto sBIISIETCS OCEBBIM CEUECHUEM LIUIIMHIPA, KOHYCa, YCEUEHHOTO KOHYCa, 1mapa?

24. [lepeuncnure eAMHULIBI U3MEPEHUS TUIOHIA/IU, 00bEeMA.

25. Uemy paBHO OTHOIIIEHHUE TIJIOMIAICH TOBEPXHOCTEN OJ0OHBIX (PUTYDP B MPO-
cTpaHcTBe?

26. Uemy paBHO OTHOIICHHE 00BEMOB MOAOOHBIX (GUTYD B IPOCTPAHCTBE?

27. HazoBuTe mnpenmersl u3 Bamiel npodeccHuoHalbHON AeATeIbHOCTH, KOTOphIE

UMEIOT (DOPMBI TN BPAIICHHS.

5. KommjiekT MaTepHaJa0oB AJsd l'[pOMC)KyTO‘lHOi;I aTTeCTaluu 1Mo pe3yjabTarTaM OCBOCHUSA

9.

10.
11.

12.

JUCIUININHDI
IlepeueHb BONMpPOCOB 1JIs1 IK3aMeHa

Maremartuka B HayKe, TEXHUKE, SKOHOMHUKE, HH()OPMAITMOHHBIX TEXHOJOTUIX U TTPAKTH-
YECKOM JESITENbHOCTH.

[lenwie u parmoHanbHbIe yucia. JleiicTBuTenpHble uncna. [IpubnkeHHbIe BEIUUCICHUS.
KommiekcHbie uncna.

KopHu HaTypanpHOM CTENEHU U3 YUCIIA U UX CBOMCTBA.

Crenenu ¢ palMOHaIbHBIMU MOKA3aTEIsIMU, UX CBOMCTBA.

CreneHu ¢ 1eWCTBUTENBHBIMU TTOKa3aTessiMU. CBOWCTBA CTETICHH C JIEHCTBUTEIbHBIM
MOKa3aTeJIeM.

Jlorapudm. Jlorapudm yucna. OCHOBHOE JorapupMUIECKOe TOX/1eCTBO. [lecaTHUHBIC U
HaTypasbHble Torapudmsl. [IpaBuna aelictBuii ¢ norapupmamu. [lepexoq kK HOBOMy oc-
HOBaHUIO.

[TpeoOpaszoBanue anredbpandeckux Beipaxenuii. [[peoOpa3oBanue panroHa b-
HBIX,APPAIIIOHATIBHBIX CTETICHHBIX, MOKA3aTeIbHBIX U JOTapU(MUUECKIX BHIPAKCHUM.
Haxoxnaenue 3HaueHui norapudma mno mpou3BoIbHOMY OCHOBaHMIO. [Iepexoa oT ogHOoro
OCHOBaHU K Jpyromy. Beraucienue u cpaBaeHue sorapudmos. Jlorapudmuposanne u
MOTEHIIUPOBAHUE BBIPAXKEHUH.

[TpuGnmxeHHbIe BEIYUCICHUS U PEIICHUS TPUKIIAHBIX 3a71a4.

Pemenue norapudmudeckux ypaBHEHUI.

Pannannas mepa yria. Bpamarensnoe asuxenue. CHHYC, KOCUHYC, TAHTE€HC M KOTaH-
TEHC YHCIIa.

OCHOBHBIE TPUTOHOMETPUUYECKHE TOKICCTBA
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13.

14.

15.

16.

17.

18.
19.

20.

21,
22,
23.
24,
25.
26.
27.

28.

29.

30.
31.

32.

33.

34.

35.

36.

37.

38.
39.

®opmyibl ipuBeAeHU. opmyiibl crnoxeHns. DopMyisl yaBoeHus: @opmyibl MOJTOBUH-
HOTO yrJja.

[TpeoOpa3oBaHus NPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHUN

[TpeoOpa3oBanue CyMMBI TPUTOHOMETPUUECKUX (DYHKIMIA B IPOU3BEACHUE U TPOU3BEIC-
HUS B CyMMy. BbIpaxkeHne TpUroHOMETpU4ecKUX (PyHKIMI Yyepe3 TAHr€HC OJIOBUHHOIO
apryMeHra.

TpuronomeTpruyecKkrue ypaBHEHUS U HEPABEHCTBA

IIpocreiine TpUroHOMETpUYECKUe ypaBHeHus. [Ipocrelime TpuroHoMeTpUIeCKUe He-
paBEeHCTBaA.

OO6patHble TpUroHoMeTpuyeckre QyHKIMH. APKCUHYC,apKKOCHHYC,apKTaHT€HC.
Oynkuuu. O6s1acTh ONpeAeIeHNs U MHOXKECTBO 3HAaUEHU I ;TpapuK (yHKIUH,I0CTPOECHUE
rpaduKoB QYHKUUH, 3aJaHHBIX PA3TUYHBIMUA CIIOCOOAMH.

CgoiictBa GhyHKIIMH. MOHOTOH-

HOCTb,Y€THOCTh,HEUETHOCTh,0r PAHUUEHHOCTh,[IEPUOANYHOCTD. [IpoMexyTkH Bo3pacTa-
HUS U yObIBaHUs, HanOoJIblIee U HAUMEHbIIIee 3HAUSHMsI, TOUKHU 3KcTpeMmyMma. I'paduue-
ckast uaTeprperanus. [Ipumeps! GyHKINOHAIBHBIX 3aBUCHMOCTEH B PeabHBIX TpOIIec-
cax M ABJIeHUIX. Apudmerndeckue onepauuu HaJ QyHkuusamu. CraoxHas QyHKIMS
(xomno3unus). [ToHsITHE O HEIPEPHIBHOCTH (DYHKIIHH.

Oo6patubie pynkuuu. O61acTh onpenenaeHus 1 006JacTh 3HaUeHUH 00paTHON QPYHKIIUH.
I'paduk oObpaTHOU HYHKITUH.

CreneHHsble, IOKa3aTeNbHbIe, JIorapudmMuieckue

U tpuronomerpuueckue Gpynkiun. OOpaTHbIe TPUTOHOMETPUYECKHE (DYyHKITHH
Omnpenenenust pyHKIMNA, UX CBOMCTBA U rpaduku.

[TpeoOpazoBanus rpadukoB. [lapamiensHbIA TIEPEHOC, CAMMETPHS OTHOCHTEIILHO OCEH
KOOpJMHAT U CUMMETPHUSI OTHOCUTEIIBHO Hayajla KOOPAUHAT, CAMMETPHUSL OTHOCUTEIIBHO
IPSIMOM Y = X, pacTsyKEHUE U CKAaTHE BJIOJIb OCEM KOOpIMHAT.

[TocnenosarensHocTH. CriocoObl 3aJaHKsI U CBOMCTBA YMCIIOBBIX IIOCIEI0BATEIBHO-
creid.IlonsiTue o mpeaene nocnen0BaTeNbHOCTH.

CymecTBoBaHuE Npe/iesia MOHOTOHHON OTPaHUYEHHON NOCIIEN0BATENBHO-
ctu.CymMMHpoBaHHe nocieoBareabHocTel. beckoneuHoyObIBaroIas reoMeTpudeckas
IIPOrpeccHs U €€ CyMMma.

[TpousBoaHas. [lousaTue o mpon3BogHON (PYyHKIIMHU,e€ TE€OMETPUUECKUM U (pU3HUeCKUuit
CMBICIL.

VYpaBHeHMe KacaTeabHOU K rpaduky QyHKIUU.

[Tpon3BoHBIE CYyMMBI, pa3HOCTH, IPOU3BEACHHUS, YacTHbIE. [Ipon3BOIHBIE OCHOBHBIX
AIIEMEHTAPHBIX (PYHKIIHH.

[TpuMeHeHHe NPOU3BOIHON K Mccae10BaHNI0 (QYyHKIMHA U mocTpoenuto rpaduxos. [Tpo-
M3BOJHBIE 00paTHON (QYHKIIUU U KOMITO3ULIUU (PYHKIIMH.

[TprMeps! NCIIOJIB30BAHUS TPOU3BOIHON [UISl HAXOXKACHUS HAaWIy4IlIEero PEIIEHUs B IIPU-
KJIQJHbIX 3a/1a4yax.

Bropas npousBoaHasi, ee reomeTpuueckuil 1 pusnueckuit cmpici. Haxoxaenue ckopo-
CTH JJIS TIpoIiecca, 3aAaHHOTO (GOPMYJTIOi U rpaduKoOM.

[TepBooOpazHas 1 HHTETpa.

IIpuMeHeHne onpeleeHHOTO UHTErpasa Il HaX0KICHUs IUIONaI KPUBOJINHEWHON
tpanenun. @opmyna Hetotona—IJleitbnuna. [Ipumepsl npuMeHeHust uHTerpaina B Gpusu-
K€ U TEOMETPHUH.

PannonanbsHble, UppalliOHANIBHBIE,I0KA3aTEIbHBIE U TPUTOHOMETPUUECKNUE YPABHEHUS U
CUCTEMBI.

PaBHOCMIIBHOCTD ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHoBHbIE IPUEMBI UX pelIeHHs (pa3I0kKeHHe Ha MHOKUTENH, BBEIEHUE HOBbIX HEU3-
BECTHBIX, OJICTAHOBKA, TpaueCcCKUuil METON).
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41.

42.

43.
44,

45,
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

66.
67.

68.
69.

70.

PanmonanpHble, MppallnOHAIIBHBIE, [TOKA3ATEIbHBIE U MPULOHOMEmMPUYecKue HEPaBEH-
cTBa.OCHOBHBIE NIPUEMBI UX PELICHHUS.

Hcnonb3oBanue cBOMCTB U rpagukoB (PyHKIMN IPU PELIEHUU YPABHEHUI U HEPAaBEHCTB.
Metoa nHTepBaIoOB.300paKeHNE Ha KOOPAMHATHOM IIIOCKOCTH MHOKECTBAPEIICHHH
YPaBHEHHI U HEPABEHCTB C IBYMs IEPEMEHHBIMHU U UX CHCTEM.

[IpuMeHeHre MaTEMaTUYECKUX METOOB JUIsl PEIIEHUS COIEPKATENbHBIX 3a/1a4 U3 pa3-
JUYHBIX 00JacTel HAYKU U IPAKTUKH.

WuTepnperanyst pe3ysbraTa, y4eT peajbHbIX OTPAHUUYEHUI.

OneMeHThl KOMOMHATOPUKU. OCHOBHBIE MOHATHSI KOMOMHATOPUKH. a1a4M Ha MOACYET
qucila pa3MelLlEeHUH, IEPECTAHOBOK, COUYETAHUM.

Pemenue 3amau Ha nepedop BapuantoB. Popmyia 6mHoma HeroToHa. CBOMCTBAa OMHO-
MUHAIBHBIX KO3 unnenTo. Tpeyronpauk [lackans.

OneMeHTs! Teopun BeposiTHOCTed. CoObITHE, BEPOSATHOCTH COOBITHS, CIIOKEHUE U YMHO-
JKEHUE BEPOSTHOCTEM.

[TonsiTe OHE3aBUCUMOCTU COOBITHIA.

JluckpeTrHas ciydaiiHasi BEJIMYMHA, 3aKOH €€ PaCIpECIICHUS.

YucnoBble XapaKTEPUCTUKH TUCKPETHON CIIly4aiiHOHN BesnuuHbl. [loHsTHE O 3aK0OHE
0OJIBIINX YKCE.

[IpencraBienue naHHbIX (TaOIMILIBI, AUArPaMMBl, IpadUKH), FTeHepalbHasi COBOKYITHOCTb,
BBIOOpKa, cpeHee apuMeTHIecKoe, MEANaHa.

B3aumHoe pacrionoxeHue AByX NpsAMbIX B TpocTpaHcTse. [lapamiensHocTs npsmoi n
IJIOCKOCTH.

[TapamnensHOCTS MIocKOcTEN. [lepneHINKYIAPHOCTD NPSMOM U MIJIOCKOCTH.
[TeprienauKyIslp 1 HAKJIOHHASI.

Yroa Mexay npsMON U INIOCKOCTbIO. J[ByrpaHHBIN yroJl.

VYros Mexay III0CKOCTAMU. [lepnenauKyIsIpHOCT JBYX INIOCKOCTEH.

['eomeTpuueckue mpeodpa3zoBaHus NIPOCTPAHCTBA: MapaJlIeIbHbIN EPEHOC, CUMMETPHUS
OTHOCHUTEJIbHO IJIOCKOCTH.

[TapannensHoe npoexkTrpoBanue. [Inomane oproronansHoi npoekuuu. M3obpaxenue
IIPOCTPAHCTBEHHBIX QUTYD.

Bepuunsl, pedpa, rpanu MHOrorpanHuka. Paszseptka. MHOrorpanHsle yribl. Beimykible
MHOTOT'paHHHUKHU. Teopema Ditnepa.

[Tpusma. Ilpsimast u HaknoHHas npusMa. [IpaBunbHas npusma. [Tapannenenunen. Kyo.
IInpamupa. [IpaBriibHas nupamuaa. Y ceuennas nupamuaa. Terpasap.

Cummertpu B Ky0Oe, B mapajuieienuIesie, B Ipu3Me U MUpaMue.

Ceuenus Ky0a, IpU3Mbl U TUPAMU/IBL.

[TpencraBienne o NpaBUIbHBIX MHOTOIpPAaHHUKAX (TETpa’ipe, KyoOe, OKTasipe, 10/1eKa-
SApE U UKOCAdIPE).

[{wiusap u KoHyc. YcedeHHbIN KoHyc. OCHOBaHHE, BBICOTa, OOKOBast MOBEPXHOCTb, 00-
pasytomias, pazsepTka. OceBble CEUEeHUs U CEUEHUs, apajiebHble OCHOBaHUIO.

[lap u cepa, ux ceuenus. KacarenpHast miaockocThb K chepe.

O06nem u ero usmepenue. uterpanbHas popmyna oobema.

®opmyiibl 06bemMa KyOa, IpSIMOYTOJIBHOTO Mapajuiesenunesia, npu3mMsl, TUIuHIpa. Gop-
MyJibl 00beMa MUPaMUIbl U KoHyca. @OopMyJIbl IUIOHIAIM TOBEPXHOCTEN IIMIIMHIpPA U KO-
Hyca. @opmyIsl 00beMa 1mapa 1 1mionaam chepsl.

[TogoGue Ten. OTHOIIEHUS TIIOMAEH TOBEPXHOCTEH M 00BEMOB TTOTOOHBIX TE.
[TpsamoyronbHas (lekapToBa) cUCTeMa KOOPJAMHAT B MpocTpaHcTBe. Popmyria paccTos-
HUS MEX]Ly IByMSI TOUKaMU. Y paBHEHUS cepbl, INTOCKOCTU U MPSIMOH.

BexTopel. Monyne Bektopa. PaBeHcTBO BekTOpOB. Cll0KEHHE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4yKcio. Pa3nojkeHre BEKTOpa Mo HAMpaBICHUSIM. YTOJI MEXKAY ABYMsI BEKTO-
pamu. [Ipoekuus BexkTopa Ha ock. KoopaunaTsl Bektopa. CkallsipHOE ITPONU3BENECHUE BEK-
TOPOB.
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71. Vcnionp3oBaHUE KOOPAWHAT U BEKTOPOB MPH PEIICHUH MaTEMaTHUYECKUX U MPUKIIAIHBIX
3a/1au.
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