MynununansHoe 610/0KeTHOE 061e06pasoBaTebHOe yUPEerKIeHHE
«Kesckas cpennsst o6ueobpasoBaresnbias mkosa No 2»

Ilpunsara Ha 3ace/JaHHUK MEJArOrHYECKOro CoBeTa Buccenbl nsmene
[Tporoxomn Ne 1 ; npukaz Ne 295
ot «29 » aBrycra 2022r. or 29.08.2022

Pa6ouas nporpamma
10 MaTeMaTHKe
(yr.ay6./1eHHbIH YpOBEHb)
10-11 kaace
Cpox peanuzauum — 2 rojga

CocraBuTeb: Jloxxkuna Okcana Muxaiisosna
YUHTE b MATEMaTHKH

n.Kes, 2022r.



MyHuUIUnaIbHOe OI0UKETHOE 001Ie00pa3oBaTeNbHOE YUpPEkKICHIIE
«Kesckas cpenuss o61eo0pasoBaTenbHas mKoaa Ne 2y

PaccMoTpena Ha 3aceaHnn CocTaBjIeHa Ha OCHOBE
METOAMIECKOT O (benepanpHOTO
oObemuHeHHs Ne3 TOCyIapCTBEHHOTO

TIpotokon Ne 1
27 aBrycta 2021r.
PykoBomurens HIMO:

/Tosxima O.M./
IIpuHsTa Ha 3aceaHUI
MearorHIecKoro coBeTa
IIpoTokomx Nel
30 aBrycra 2021r
V1BepxkaeHa
IIpuka3z Ne201
30 aBrycra 2021r
Jlupexrop:

/Kpactaopa O.IT/

00pa30BaTeNBFHOrO CTaHAapTa
cpeaHero odmero oopa3oBaHUS

Pabouas mporpamma
10 MaTeMaTHKe
(Yri1y0/ieHHbIi YPOBEHb)
10 - 11 knacc

Cpok peanuzaiu - 2 roja

CoctaBurtels: JIoxkkuaa OkcaHa MuxaiiioBHa

. Kes, 2021



1. IlnanupyeMble pe3yIbTaThl 0CBOECHHS Y1e0HOT0 MpeaMeTa.
1) JIu4HOCTHBIE:
JIMYHOCTHBIE Pe3yJbTaThl B cepe OTHOIIEHHI 00ydalIuXcs K cede, K CBOEMY 310POBBIO, K
MO3HAHHIO CeOs:

—  OpHeHTaIUs 00yJaroNHXcs Ha JOCTIDKEHHE JTHIHOTO CYACThS, PEeaII3aliio MO3UTHBHBIX JKI3HEHHBIX
MepCIeKTHB, HHHIHATUBHOCTh, KpPEaTHBHOCTh, TOTOBHOCTh U  CIHOCOOHOCTh K  JIMIHOCTHOMY
CaMOOTIpe/IeNICHUIO, CIIOCOOHOCTh CTABUTH 1€ U CTPOUTH KU3HEHHbBIE IUIAHbI;

— TOTOBHOCTh H CIIOCOOHOCTh 00OeCIedHTh ceOe H CBOUM OJIH3KHM JOCTOIHYIO JKH3HB B IIpOIlecce
CaMOCTOSTEIBHOI, TBOPYECKOIL I OTBETCTBEHHOM JeSITeIbHOCTH;

— TOTOBHOCTh U CIIOCOOHOCTh OOYJAIOIIMXCS K OTCTAHBAHIIO JITYHOTO JTOCTOMHCTBA, COOCTBEHHOTO
MHEHIS, TOTOBHOCTB H CIIOCOOHOCTH BhIPaOaThIBATh COOCTBEHHYIO IIO3UIIHIO TI0 OTHOIIEHHIO K 0OIIIECTBEHHO-
TIOJUTHYECKUM COOBITHSAM IIPOIIIOTO M HACTOSIIETO Ha OCHOBE OCO3HAHMS M OCMBICICHHS HCTOPHIH,
JIyXOBHBIX IIEHHOCTEI I TOCTIKEHHII Hallleil CTpaHBl;

— TOTOBHOCTB H CIIOCOOHOCTh OOYYAIOIINXCSA K CAMOPA3BUTHIO H CAMOBOCIHTAHUIO B COOTBETCTBUH C
00mIeYeIOBEYECKIMI IIEHHOCTSAMH M IIeaJaMH TPaKIaHCKOTO OOINecTBa, MOTPEOHOCTh B (PU3HIECKOM
CaMOCOBEpIIEHCTBOBAHHUH, 3aHATISX CIIOPTHBHO-03][0POBUTEIHHOM e TeIbHOCTIO;

— TpHHATHE W peam3anis IIeHHOCTel 30poBOro M 0Oe3ommacHOro oOpasa JKH3HH, OepexkHOoe,
OTBETCTBEHHOE H KOMIIETEHTHOE OTHOLIEHHE K COOCTBEHHOMY (GH3HYECKOMY H IICHXOJOTHYECKOMY
3JI0pOBBIO;

—  HeIpHUSTHEe BPeJHbIX IPUBBIYEK: KypeHIs, YIOTpeOlIeHNS aIKOT0JIs1, HApKOTHKOB.

JINYHOCTHBIE Pe3yJbTaThl B cepe oTHOMEHHH odyyarwmuxcs k Poccnn kak k Pognne
(OteuecTBY):

— poccHilcKas HJEHTHYHOCTh, CIOCOOHOCTP K OCO3HAHHIO POCCHICKONH HISHTHYHOCTH B
MONHKYIFTYPHOM COIIMyME, YyBCTBO INPUYACTHOCTH K HCTOPUKO-KYIBTYPHOII OOIIHOCTH POCCHIICKOTO
Hapoa u cyap6e Poccui, maTpHoTH3M, TOTOBHOCTD K CIIyKeHHI0 OTedecTBY, ero 3alluTe;

— yBaXkeHHE K CBOEMY Hapojy, IyBCTBO OTBETCTBEHHOCTH Ilepesl PomiHOI, TopocTi 3a CBOM Kpaii,
cBoro PosiiHy, mponutoe i HacTosIIee MHOTOHAITHOHATBHOTO Haposia Poccru, yBakeHUe K ToCy1apCTBEHHBIM
cuMBoJIaM (rep0, drar, ruMH);

— ¢QopMmupoBaHHe YyBaXKeHHS K pYCCKOMY S3BIKY KaK TIOCYHapCTBEHHOMY S3BIKY Poccmiickoit
Oeneparui, SBISIONEMYCS OCHOBOIl POCCHIICKOI HMISHTHYHOCTH W IJIaBHBIM (paKTOPOM HAIHOHAIBHOTO
CaMOOTIpe/IeIeHNS;

—  BOCHHTAaHHE YBa)XE€HHSI K KYyJIbType, S3bIKaM, TPAJUINAM H OOBIYasM HapoJOB, IPOKHBAIOIINX B
Poccmiickoii @exeparui.

JIMYHOCTHBIE Pe3yJIbTaThl B cpepe OTHOIIEHHI 00yIaOIINXCS K 3aKOHY, FOCYJaPCTBY U K
rPaKIaHCKOMY 00IIIeCTBY:

—  TPaXIaHCTBEHHOCTh, TPaKIaHCKas IO3UIIMSI aKTHBHOTO M OTBETCTBEHHOTO WIEHa POCCHICKOTO
o0IIecTBa, OCO3HAIOMIETO CBOM KOHCTHTYIIHOHHBIE IIpaBa M OOS3aHHOCTH, YBAKAIOIIETO 3aKOH U
TIPaBOIOPSIOK, OCO3HAHHO TPHHUMAIONIETO TPAIUIHOHHbIE HAI[HOHAIBHBIE W  OOIIeYeIoBeUYeCcKIe

TYMaHHCTHYECKHE H JEMOKPATHICCKHE IIEHHOCTH, T'OTOBOI'O K Y4aCTHIO B O6H.[eCTBeHHOfI JKH3HH,



—  TIpU3HaHHE HEOTYY)KITaeMOCTH OCHOBHBIX IIPaB U CBOOO]I UeI0BEKa, KOTOPBIE IIPHHAIIIEKAT KaKIOMY
OT POXKIEHIS, TOTOBHOCTB K OCYI[ECTBICHHIO COOCTBEHHBIX IIPaB H cB000]] €3 HapylIeHHs IIpaB i cBOOO
JPYTHX JIII, TOTOBHOCTh OTCTaHBaTh COOCTBEHHBIE IpaBa H CBOOOBI UelOBeKa I TpaKJaHIHA COTIACHO
OOMIenpI3HAHHBIM TIPUHITIIAM I HOpMaM MeIYHapOoIHOTO IpaBa M B COOTBETCTBUH ¢ KoHCTHTYIHEL
Poccuiickoiit Depepanuy, IpaBoBasi U MOTHTHYECKAs TPaMOTHOCTb;

—  MHPOBO33p€HHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO pa3BUTHSA HAayKH H OOIIECTBEHHOI
MPaKTUKI, OCHOBaHHOE Ha IHAJOre KYyJIbTyp, a TaKKe pasIHYHBIX (opM OOLIECTBEHHOTO CO3HAHII,
OCO3HAHII€ CBOETO MECTAa B IOMUKYIHTYPHOM MHUPE;

—  HMHTEpPHOPH3aIUs IIEHHOCTEIl TIeMOKPATHH U COIHAIBHOI COMUIAPHOCTH, TOTOBHOCTH K JIOTOBOPHOMY
PeryIHpOBaHHIO OTHOIISHHIT B TPYIIIe HIH COIHAIBHON OpTaHH3aIHI;

—  TOTOBHOCTB 00YYAIONINXCS K KOHCTPYKTUBHOMY YYaCTHIO B IIPUHATHHU PEIIEHHUI, 3aTPar UBAOIIIX HX
IpaBa 1 HHTEPECHI, B TOM YHCIIE B pa3IHIHBIX (OopMax 0OLIECTBEHHON CaMOOPraHU3aIIH, CAMOYIIPaBIEeHHUS,
OOIIECTBEHHO 3HAYIMOI IS TEIHOCTH;

— TIPUBEPKEHHOCTh HIeSIM HHTEPHAIIMOHAIN3Ma, IPYXKObl, paBeHCTBA, B3aIMOIIOMOIIH HAapOIOB;
BOCIIHTAHIIE YBaXKUTEIPHOTO OTHONIEHHS K HAIHOHAIHHOMY JIOCTOMHCTBY JIOJEl, HX UYBCTBaM,
PETUTHO3HBIM YOEKIEHUSIM,;

—  TOTOBHOCTH OOYYAIOUIUXCS IPOTHBOCTOSATH HICOJIOTHH 3KCTPEMII3Ma, HaIIOHAII3Ma, KeceHod oo,
KOPPYIIINK; JUCKPUMHUHAIMHA 10 COLMAIBHBIM, PEIHTHO3HBIM, PAacOBBIM, HAIIMOHATHHBIM MpPH3HAKaM U
JIPYTUM HETATUBHBIM COIIHAIBHBIM SIBIEHIIIM.

JINYHOCTHBIE Pe3yJbTaThl B c()epe OTHOIIEHHIT 00YIAIOLINXCS ¢ OKPY/KAIOIIMH JTIOXbMH:

= HPaBCTBEHHOE CO3HAHHE H IIOBEJCHHE Ha OCHOBE YCBOCHUS 06H_Ie‘IeJ'IOBe‘IeCKI«IX HEHHOCTeﬁ,
TOJIEPAHTHOI'O0 CO3HAHUA U ITOBEACHUS B IIOJIMKYJIBTYPHOM MHPE, TOTOBHOCTH H CIIOCOOHOCTH BECTH Jauaior
C IPYTruMH JIOAbMH, JOCTHUI'aTh B HEM B3aUMOIIOHHUMaHUA, HaXOUTh 061111/]6 IeIN U COTPYAHUYIATh A HX
JOCTHIKCHIL,

== NIPpUHATHE TYMAaHHCTHYCCKHX HeHHOCTeﬁ, OCO3HAaHHO€, YBAXHUTECIBHOE U ,uo6p0>1<enaTeJ1},Hoe
OTHOILIEHHUE K IPYTOMY YEJIOBEKY, €0 MHCHUIO, MUPOBO33PEHUIO;

= CIIOCOOHOCTD K COIICPEKNBAHUIO U ('bOpMHpOBaHI/Ie IIOSHTHBHOI'O OTHOLICHH K JIIOASIM, B TOM YHCJIC
K JuIaM C OrpaHH4Y€HHBIMH BO3SMOXHOCTAMH 3J40POBbS H HHBaJIHJIaM; 6epe>1<Hoe, OTBECTCTBEHHOC H
KOMIIETECHTHOE€ OTHOIICHHE K (1)PI3PI'{BCKOMy H IICHXOJIOTHYECKOMY 3HO0POBBIO JAPYI'HX mo,ueﬁ, YMEHHE
OKa3bIBaTh IIEPBYIO IIOMOIIIb,

7= (bOpMHpOBaHHe Bpra)KeHHOfI B IIOBCICHUH HpaBCTBeHHOfI IIO3HUIINH, B TOM YHCIIC CIIOCOOHOCTH K
CO3HATCIBHOMY BLI60py noGpa, HpPaBCTBEHHOI'0 CO3HAaHHA M IIOBEACHHA Ha OCHOBE YCBOCHHS
00IIeveI0BeYeCKIX IIEHHOCTEeHl U HPaBCTBEHHBIX UYBCTB (UECTH, JOJra, CIIPAaBEIIMBOCTH, MIIOCEPIHSI U
ApYKeImoOus);

= pa3BUTHE KOMHETGHIII/Iﬁ COTPYAHHYIECTBA CO CBEPCTHHKaMH, A€TbMH MJIAAIIIETO BO3pacTa, B3pOCIbIMU
B 00pa30BaTelbHOIl, OOIIECTBEHHO IOJIE3HOMH, Yu4eOHO-HCCIIeN0BaTebCKOIl, IPOEKTHO U APYTUX BHAAX

JCATCIIbHOCTH.



JINYHOCTHBIE Pe3yIbTATHI B c(hepe OTHOIIEHHI 00YIAIIHXCH K OKPY/KAKIIEMy MHPY, KHBOM
NpHpoe, XyHA0:KeCTBEHHOH KyIbTYpe:

—  MHpOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH, 3HAYNMOCTH HAyKH,
TOTOBHOCTh K HAyYHO-TEXHHIECKOMY TBOPUYECTBY, BJIaJIeHHE JOCTOBEpHON HH(pOpMAIlHeil O IepeIoBhIX
JIOCTIDKEHISIX H OTKPBITISIX MHUPOBOIT U OT€YECTBEHHOI HayKH, 3aHHTEPECOBAaHHOCTh B HAYIHBIX 3HAHIAX 00
yCTpoiicTBe MIpa I 0OIIECTBA;

—  TOTOBHOCTB U CITOCOOHOCTh K 00pa30BaHHUIO, B TOM HIICIIE CaMOOOPa30BaHIIO, Ha MPOTSLKEHHH BCeil
JKHU3HH; CO3HATeNIbHOe OTHOLICHHe K HENpPephIBHOMY 0O0pa3oBaHHIO KaK YCJIOBHIO  YCIIEIIHOMH
npoecCHOHATBHOIT U 0OIIECTBEHHOIT AeSTETBHOCTH;

—  9KOJOrHYecKas KylbTypa, OepekHoe OTHOIIEHHUS K POJIHOI 3eMIe, IIPUPOIHBIM OoraTcTBaM Poccru i
MHpa; TOHIMAaHHE BIIISHUS COIIHATBHO-YKOHOMHIECKUX IPOIIECCOB Ha COCTOSHUE IIPHPOIHOI U COLHATbHOMH
Cpelbl, OTBETCTBEHHOCTh 3a COCTOSHHE TMpPUPOJHBIX PpECYpCOB; YMEHHS U HaBBIKH pPa3syMHOTO
MIPUPOJIOTIONH30BAHILS, HETEPIIMMOE OTHOIICHHE K JIHICTBISM, IIPHHOCSIIIIM BPel SKOJIOTUI; TIPHOOpETEHIe
OTIBITA 9KOJIOTO-HAIIPABJIEHHOMH JIEATENbHOCTIL,

—  3CTeTHYEeCKOe OTHONIEHHS K MHPY, TOTOBHOCTB K 9CTETHIECKOMY 00YCTpPOIICTBY COOCTBEHHOTO OBITA.

JINYHOCTHBIE Pe3yJIbTaThl B c(hepe OTHOLIEHHIT 00YIAIIINXCS K ceMbe H POAUTEISIM, B TOM
qHCJIe MOATOTOBKA K CeMeilHOM JKI3HM:

—  OTBETCTBEHHOE OTHOIIEHIE K CO3JAHHI0 CEMbH Ha OCHOBE OCO3HAHHOTO HPHHATHS IeHHOCTeil
ceMeIHOI KI3HU,

—  TOJIOKHUTENbHBIT 00pa3 ceMbH, pPOINTENhCTBA (OTIIOBCTBA M MATEPHHCTBA), HHTEPHOPU3AIUS
TpaJUIHMOHHBIX CEMEIHBIX IIEHHOCTEI].

JINYHOCTHBIE Pe3yIbTAThI B c(pepe OTHOLIEHHS 00y4aIOIHXCS K TPYAY, B cepe cONMATBHO-
IKOHOMHYECKUX OTHOLIEHHU i

—  yBakeHHe KO BceM (popMaM COOCTBEHHOCTH, TOTOBHOCTB K 3allliTe CBO€Il COOCTBEHHOCTH,

—  OCO3HaHHBIII BBIOOpP OyayIIeil mpodeccHH Kak IyTh U CIIOc00 peanu3alui COOCTBEHHBIX JKU3HEHHBIX
IITAaHOB;

— TOTOBHOCTh OOYYAIONMXCS K TPYHAOBOIl IMpOodecCHOHANBHON eSTENPHOCTH KaK K BO3MOXHOCTH
Y4YaCTUSA B pELIEHHI JTNYHBIX, 00IIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIEHAIIIOHAIBHBIX TPOOIIEM;

— TOTpeOHOCTh TPYIUTHCSA, YBaKEHHEe K TPyAy H JIHOIIM TpyHxa, TPYIOBBIM JIOCTHIKEHIISIM,
J00pOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOIIEHNE K Pa3HBIM BHIaM TPYIOBOIl e TEIbHOCTH;

—  TOTOBHOCTB K CaMOOOCTYKUBAHIIO, BKITIOYast 00yUeHHE U BBIIOTHEHIE TOMAITHUX 00S3aHHOCTEH.

JINYHOCTHBIE Pe3yIbTaThl B c(hepe PH3MIeCKOTr0, MCHXOJIOTHIECKOT0, COIHATBLHOIO H
aKaJeMHYeCKOro 0,Iaromoryausi 00yIaomHXCs:

—  (usnyeckoe, 3MOIHOHATBHO-TICHX OJIOTIIECKOE, COIHAIBHOE OIaromonydne 00yJIaroumXcs B KU3HI
o0pa3oBaTeNbHO OpraHU3aIlll, OLIYLIeHHe IeTbMH Oe30IaCHOCTH H IICHXOJOTHYEeCKOro kKomdoprta,
HH(pOPMAIHOHHO 6€30I1aCHOCTH.

2) MertanpeamMeTHbIe:



MertanpeMeTHBIE pe3yIbTaThl OCBOSHIII OCHOBHOI 00pa30BaTeIbHOI IIPOrpaMMBl IIPEICTaBICHBI TPeMs
TpyIIaMHi YHHBEpPCAIbHBIX yaeOHbIX netictBuil (YV ).
1. PeryasiTHBHbIe YHHBepcAIbHbIe YUeOHbIe AeiicTBHS

Bl)ll'lchHl/lK Hay4YHTCH:

—  CaMOCTOSITETIFHO OIpeNeaTh IIeNH, 3ajJaBaTh MapaMeTpbl U KPUTEPHH, 110 KOTOPHIM MOKHO
OIIpeJIeIUTh, YTO LIeJb JOCTHTHYTA;

—  OIIEHHBaTh BO3MOJKHBIE TIIOCTEJCTBHS JOCTIDKEHHS TIIOCTAaBIEHHOW IIeMM B JIEATEIBHOCTH,
COOCTBEHHOIT JKU3HHI U JKU3HH OKPYKAIOIIHX JIFO/Iel, OCHOBBIBASCH Ha COOOPaKEHISIX STHKU 1 MOPAIIH;

—  CTaBUTh H (OPMYTHPOBATH COOCTBEHHbIE 3aJadl B 00pa30BaTENbHOI JESITETIBHOCTH U JKI3HEHHBIX
CHTYAIIISX;

—  OLIEHHBATh PECYPCHI, B TOM UICIIe BpeMs U JIPyTHe HeMaTepHalbHbIE PeCypChl, HEOOXOMIMBIE VIS
JIOCTHIKEHUS [IOCTABJICHHOM 1€,

—  BBIOMpaTh NyTh JOCTIDKEHIS M€, [UIAHUPOBATh pEIeHIe MOCTaBIEHHBIX 3ajad, ONTHMU3HPYSI
MaTepHalbHbIE U HeMaTepHaIbHbIE 3aTPaThI;

—  OpPraHH30BBIBATh (P(HEKTHBHBIN MOHCK PECYPCOB, HEOOXOMAUMBIX VIS JOCTHIKEHIS IOCTaBIEHHOI
e,

—  COIOCTABIIATH MMOJIYYEHHBII pe3yIbTaT JeSTENbHOCTH C II0OCTABIEHHOII 3apaHee [ebI0.

2. ITo3HaBaTeIbHBbIE YHHBEPCATIbHBIE YUeOHbIE TeiiCTBUS
BbINYCKHAK HAYyIHTCSL:

—  HCKaTh U HaXOJUTh 0000IIEHHbIE CIIOCOOB! pEeIIeH IS 3a1a4, B TOM YHCIIe, OCYIEeCTBISTh Pa3BepPHYTHII
HH(}OPMAIHOHHBIIT IIONCK U CTaBUTh Ha €70 OCHOBE HOBBIE (yueOHbIe 1 TI03HABATENbHBIE) 3a1atI;

—  KPUTHYECKH OLCHHBAaTh U HHTEPIPETHPOBATh MHGOOPMAIIMIO C PA3HBIX IO3HIHI, pACIO3HABaTh H
(bUKCHPOBATH IPOTHBOPEYNS B HHPOPMAITHOHHBIX HCTOYHHKAX

—  HCIOJIB30BaTh Pa3INYHbIE MOJEIHHO-CXeMATIIeCKHe CPeJICTBA VISl IPeICTaBICHUS CYIeCTBEHHBIX
CBs3ell U OTHOIIEHHIT, a TaKJKe IPOTHBOPEYN i, BEIIBICHHBIX B HH()OPMAIIIOHHBIX HCTOYHIKAX;

— HaXOIHUTh U NPHBOAUTH KPHTHYECKHE apryMeHTH! B OTHONICHHHU JAeHCTBHIl M CYKIESHHII Jpyroro;
CIIOKOITHO U Pa3syMHO OTHOCHTHCS K KPHTHYECKHM 3aMEeYaHHSM B OTHOIIEHHH COOCTBEHHOTO CYIKJICHIS,
paccMaTpuBaTh UX KaK pecypc cOOCTBEHHOTO Pa3BHTUS;

—  BBIXOJHTSH 32 PaMKH Y4eOHOT0 IIpeJIMeTa U OCYIIEeCTBILITH IIe/IeHaIIPaBICHHBII IIOUCK BO3MOMKHOCTEI!
IUIL IIHPOKOTO HEPeHOCa CPEJICTB U CIIOCO00B IefiCTBHS;

—  BBICTpaNBaTh HHUBHIYaJbHYIO 00pa30BaTeIbHYI0 TPaeKTOPHIO, YIUTHIBAsI OTPAHHYECHHSI CO CTOPOHBI
JPYTHX YYaCTHHKOB H PeCypCHbIE OTpaHHICHIIT;

—  MEHATb U yIepKUBaTh pa3Hble IO3UIHHU B [I03HABATEIBHOI J1eITeIbHOCTH.

3. KomMyHHKaTHBHBbIE YHHBepcadbHbIe YUeOHbIe JelCTBHS

Bl:ll'IyCKHl/lK HaY4YHTCH:



—  OCYIIECTBIIATH JeTOBYI0 KOMMYHHKAIIIIO KaK CO CBEPCTHHKAMH, TaK U CO B3POCIBIMHU (KaK BHYTPH
o0pa3oBaTeNpbHON OpraHM3allMHM, TaK M 3a ee IpeJelaMH), MOAOHPATh IapTHEpOB VIS JENOBOI
KOMMYHHKAITUH HCXOJS I3 COOOpaKeH il pe3yIbTaTHBHOCTIH B3aIIMOIEHCTBHS, a He JIITIHBIX CHMIIATHIT;

—  IIPH OCYIIECTBIEHIH IPYIIIOBOil pabOTHI OBITH KaK pYKOBOIUTEIEM, TaK U WIEHOM KOMAaH/IBI B Pa3HBIX
poIsX (TeHepaTop uyell, KpHTUK, HCIIOIHUTE b, BRICTYNAIONHMIL, SKCIIEPT U T.1L.);

—  KOODJMHIIPOBATh U BRIIOIHATH PaOOTy B YCIOBHSX PealbHOT0, BUPTYaIbHOIO H KOMOHHIPOBAHHOTO
B3aHMOJIEIICTBIIA;

—  pa3BepHYTO, JOTHYHO U TOYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOIb30BAHIIEM aJIeKBATHBIX (YCTHBIX
U IIICHMEHHBIX ) SI3BIKOBBIX CPEJICTB;

—  pacmo3HaBaTh KOH(IMKTOTEHHBIE CHTYAIlIH U IIPeIoTBpamaTh KOHGIHKTB! 10 X aKTHBHOII (a3bl,
BBICTPAaNBaTh JEIOBYIO I 00pa30BaTeIbHYI0 KOMMYHHKAIIIIO, H30eras THIHOCTHBIX OIIeHOYHBIX CYXKJICHMII.

3) IlpeqmeTHBIE:

1. BIMYCKHUK HAYYUTCS
Ilenn ocBoeHNS MpeIMeTa

I[J'IH YCHEUIHOI O IIPOXOIKECHU A o6pasoBaHm[ I10 CIIENHAIBHOCTAM, CBA3AHHBIM C IIPHKIATHBIM
HCIIOJIb30BAaHHEM MaTECMaTHKH.

Dnemenmut meopuu MHoJcecme U mamemamau YyecKoil 102UKU

— CBOOOJIHO OIIEPHPOBATH MOHATHAMH: KOHEYHOE MHOJKECTBO, 3JIEMEHT MHOMKECTBA, TI0IMHOKECTBO,
nepecedeHe, 00beIIHEHIE U Pa3HOCTh MHOJKECTB, YHCIIOBbIE MHOJKECTBA Ha KOOPIAHMHATHOIT IIPSIMOIi,
OTpe30K, HHTePBaJI, TOJYHHTEPBAJ, IPOMEKYTOK C BBIKOJIOTOII TOUKOIL, TpadHIecKoe MmpeicTaBIeHHe
MHOXECTB Ha KOOPJIHHATHOII IUTOCKOCTH;

— 3aj1aBaTh MHOJKECTBA IIepeUlCICHIIEM U XapaKTepUCTHIECKIM CBOIICTBOM;

— OIlepUpPOBATh MOHATUIMU: YTBEPXK/CHUE, OTPUIIAHIE YTBEPXKACHHS, ICTHHHbIC H JIOKHBIE YTBEP/KICHNS,
MIPUYITHA, CJIEACTBUE, YACTHBIII CIIydail 00IIero YrBep KIeHIs, KOHTPIIPHMED;

— TIPOBEPATH IPUHAIIEKHOCTh SIEMEHTa MHOJKECTBY;

— HaXOIHTb IepeceueHne U 00beINHEHNEe MHOXKECTB, B TOM UHCIIe IPeCTaBIeHHbBIX rpadHIecKH Ha
YHCIIOBOI IPSIMOIT H Ha KOOPAMHATHOI IUTOCKOCTH;

— TIPOBOJUTH JOKa3aTeIbHBIE PACCYHKISHUS UL 000CHOBAHUS HCTHHHOCTH YTBEPIKICHHUIT.

B noeceoneeroil sxcusHu 1 npu uzyyeHuu Opyeux npeomemnoe:

—  HCIIOJIb30BATh UICIOBBIE MHOKECTBA Ha KOOPIHATHOII IIPAMOIT U Ha KOOPIHHATHOI IUIOCKOCTH IS
OIMCAHUS PEATbHBIX [POIIECCOB U SBIIEHIIIL;

— IpPOBOIUTH JOKa3aTelbHbIE PACCYKIEHIS B CHTYAIISX TOBCEIHEBHOM JKU3HIL, TIPU PENICHHI 3a/1aq U3
JPYTHX IPeIMETOB

Yucna u evipasiceHus

— CB00GOIHO OmepHPOBATh MOHATISIMU: HATyPalIbHOE THCIIO, MHOKECTBO HATYpPAIbHbIX JHCE, [eI0e
YHCIT0, MHOXKECTBO IIEJIBIX YHCeN, OOBIKHOBEHHAS IPO0b, JeCITHIHAS IPO0b, CMEIIAHHOE YHCIIO,
PAIIOHATBHOE TIICII0, MHOKECTBO PAIIHOHAIBHBIX YHCEN, HPPAIIHOHAIBHOE TIICIIO0, KOPEHb CTEMEeHH 1,
JefiCTBUTEIPHOE TICIIO0, MHOXKECTBO J€HCTBUTENBHBIX THCEl, TeOMETPHIeCcKast HHTEPIIpeTallus
HaTypaJIbHBIX, IeJIbIX, PAIIHOHANBHBIX, 1eHCTBHTEIbHBIX UHCEL;

— IIOHHMATh H OOBSCHSITH PAa3HUITY MEXTY MO3UI[HOHHOI U HETO3UIIIOHHON CHCTEMaMH 3aIli CH THCeT;

—  [epeBOJNTH WICIA H3 OJHOIT CHCTEMBI 3aITHCH (CICTEMBI CYHCIIEHNS) B IPYTYIO;

—  JIOKa3bIBaTh H HCIIONH30BaTh IPH3HAKU JETUMOCTH CyMMBI I IPOH3BEEHNS IPH BHIIOTHEHHI
BBIUUCIICHIIT I PENeH N 3a/1aY;

—  BBIIOJIHATH OKPYIJIEHHE PAMOHAIBHBIX U HPPAMOHAIBHBIX TICEN C 3aJaHHON TOYHOCTBIO;

—  CpaBHUBATh JENCTBUTEIbHbIE YHCIIA PA3HBIMH CIIOCOOAMI;



YIOPSIOYHBATh YHCIIA, 3aIICAHHbIE B BIJIe OOBIKHOBEHHOII I I€CATHYHOI Apo0H, YHCTIa, 3alIICAaHHBIE C
HCII0/Ib30BaHIEM apH(pMeTHIECKOTO KBAJpaTHOTO KOPHS, KOPHel cTeneHN 6oJbIe 2;

Haxoautbh HOJI 1 HOK pa3HBIMHU cII0COGaMH I UCIIOJIb30BAaTh UX IPHU PEIIEHIH 3a/1a4;

BBINIOJIHATH BBIYUCIEHHS U IPeoOpa30BaHUs BRIPaKEHHIT, COJIepKAIIUX JeHCTBHTEIbHbIE TICIa, B TOM
qIclIe KOPHU HAaTypaJbHBIX CTEHeHel;

BBIIIOJHATH CTaHJAPTHBIE TOXKIECTBEHHbIE IPe0Opa30BaHI] TPHIOHOMETPHIECKIIX, JOTapUPMUIECKUX,
CTEIeHHBIX, HPPAIIHOHATHHBIX BRIPAKESHUI.

B noeceonegHoll Hcu3HU U NPpU UYYEHUU OPY2UX NPEOMEeNos:

BBIIIOJHATH U O0BICHATH CpaBHECHHE PE3YIBTAaTOB BBIYHCIIEHUIT IIpH pENICHUH ITPAaKTHYECKUX 3a/1a4, B
TOM YHCIIE HpH6JIH)KCHHI)IX BBIYHCIICHHUIL, HCII0JIb3YS pa3sHbIE CIIOCOOBI CpaBHeHHﬁ;

3alliChIBaTh, CPABHUBATDH, OKPYIJIATH YHCIOBBIC JaHHBIE PEAJIbHBIX BEJIUIHH C HCIIOJIB30BaHHEM PasHbIX
CHCTEM U3MEPECHUS,

COCTaBJIATh H OLICHUBATh pa3HbIMH CIOCOOAMH YHCIOBBIE BBIpAXXCHU A IIPH PENICHUH IMPAKTHICCKUX
3aJ1av u 3a1a4 U3 Apyrux y‘{eGHBIX IIpEAMETOB

Ypasnemm U HepaeeHcmea

CB00OIHO OIEepHPOBAaTh HOHATISIME: ypaBHEHHE, HEPAaBeHCTBO, PABHOCIUIbHbIE YPAaBHEHHS U
HEpPaBeHCTBA, ypaBHEHHUE, SBIISIONIEeCs CIeICTBHEM JPYTOro ypaBHEHHS, yPaBHEHHUS, PAaBHOCHIbHbIE HA
MHOXECTBE, PaBHOCIJIbHbIE IIPe0Opa30BaHIs ypaBHEHHIT;

pelraTh pa3Hble BH/IBI ypaBHEHUIT U HEPaBEHCTB U HX CHCTEM, B TOM YHCIIe HEKOTOpbIe YpaBHeHUS 3-if
4-1 cTeneHefl, 1poOHO-pallHOHAIBHBIE H HPPAIIHOHAIBHEIE;

OBJIaJIeTh OCHOBHBIMI TUIIAMH ITOKa3aTeIbHbIX, JOrapuGMUUecCKUX, HPPAITHOHAIBHbIX, CTEIIEHHBIX
ypaBHEHHIT 1 HepaBeHCTB I CTaHJIapPTHBIMH METOIaMH HX PeIIeHHI i IPHMEHSTh UX IIPH PelleHHH
3a1a4;

MIPUMEHATH TeopeMy be3y K peleHH o ypaBHeHUIT;

MIPUMEHATH TeopeMy BueTa Juis pelnreHns HeKOTOPBIX YpPaBHEHHIT CTEIIeHH BBIIIEe BTOPOIT;

TTOHIMATh CMBICII TEOPEM O PaBHOCIUIBHBIX H HEPABHOCIIBHBIX IIPeoOpa30BaHIIX YpaBHEHHI H YMETb
HX JIOKa3bIBaTh;

BJIaJieTh METOaMH pellleHIs ypaBHeHNUI, HEPaBEHCTB U HX CHCTEM, YMETh BEIOUpPATh METO PEIleH s U
000CHOBBIBaTh CBOIl BBIOOD;

HCII0JIb30BaTh METO. HHTEPBAJIOB VIS PEIIeHUS HEPAaBEHCTB, B TOM YHCIIE IPOOHO-PAITHOHAIBHBIX I
BKJIIOYAIONIUX B ce0sl HppallHOHATbHbIE BRIPaXKSHIS;

peniaTe anredpandecKie ypaBHeHHS I HEPaBeHCTBA H HX CHCTEMBI ¢ TapaMeTpaMH aaredpandeckuM I
rpaduIecKIM METOaMH;

BJIaJeTh Pa3HBIMH METOJIaMH JI0Ka3aTeIbCTBA HEPABEHCTB,;

pemaTh ypaBHEHUS B LEIbIX YHCIIAX;

H300pakaTh MHOKECTBA Ha IIOCKOCTH, 3a]1aBaeMble YpaBHEeHUSIMH, HEPAaBEHCTBAMU U HX CHCTEMaMU;
cB00O/IHO HCII0IB30BaTh TOXKISCTBEHHBIE IPe0Opa3oBaHILI IIPH PEIICHIH ypaBHEHUIT H CHCTEM
YpaBHEHHIT

B noeceoneenoii sfcuzHu u npu uzyueHuu Opyux npeomenoe:

COCTABILITH I pelllaTh ypaBHEHUS, HEPABEHCTBA, HX CHCTEMBI IIPH PEIISHII 3a1ad AP YTUX YIeOHBIX
MIPeJIMETOB;

BBITIOJIHATH OIIEHKY MPaBIOMON00MS pe3yIbTaTOB, OTyIaeMbIX IPH PEIIEHUI Pa3THIHBIX YPaBHEHHI,
HEepaBeHCTB I UX CHCTeM IIPH PelIeHIH 3a/1ad APYTUX YIeOHBIX IPeIMETOB;

COCTaBILITH H PellaTh ypaBHEHUS U HEPaBEHCTBA C TapaMeTpaMH IIPU PelIeHNH 3a1ad APYTHX YIeOHbIX
TIPeJIMETOB;

COCTaBILITh ypaBHEHHE, HEPABEHCTBO WIH X CHCTEMY, OIICHIBAOIIIE PeaTbHyI0 CHTYAIIIO IWIN
MIPHKTATHYIO 3a/iady, HHTepIPEeTHPOBaTh IOTyIeHHbIE Pe3yIbTaThl;

HCIIOIB30BaTh IIPOr paMMHBIE CPEeJICTBA IIPH PEIISHIH OT/eIbHBIX KIaCCOB YpaBHEHMUII I HEPaBEHCTB

DyHkyuu



— BiageTs MOHATHAME: 3aBHCHMOCTD BEIIYNH, GYHKILS, apryMeHT H 3HadeHne (yHKIHI, 00,1acTh
OIIpeJIeNIeH s U MHOKECTBO 3HaUeHHIT (GpyHKIMH, TpaduK 3aBUCHMOCTH, Tpaduk GYHKIUH, HyIH
GbyHKIMH, IPOMEKYTKH 3HAKOIIOCTOSTHCTBA, BO3pacTaHIe Ha YHCIOBOM IPOMEXKYTKe, yObIBaHHE Ha
YHCIIOBOM IIPOMEXKYTKe, HaHOoIbIilee U HanMeHbIllee 3HaUeHIe (YHKIII Ha YHCI0BOM IPOMEXKYTKE,
nepuoIdeckast (pyHKIUA, IepHo I, YeTHas U HedeTHas GYHKIHH; YMETh IPHMEHSTh 3TH IOHATUS IpU
pelIeHNH 3a/1aY;

—  BJIaJIeTh ITOHATHEM CTeNIeHHas (YHKINLS; CTPOUTH ee IpaduK U yMeTh IIPUMEHATh CBOHCTBA CTEIIeHHOI
GYHKIIUH IpH penIeHnH 3a1ady;

— BIAJeTh MOHATHAMH [T0Ka3aTelbHas (YHKINS, SKCIIOHeHTa; CTPOHTH UX TpadHKH I yMETh IIPUMEHSTh
CBOIICTBa [TOKa3aTeIbHON QYHKIMH IPH pelleHnH 3a/1aY;

— BIAJeTh HOHATHEM Jorapudmirdeckas GpyHKIIS; CTpOUTh ee rpadiK U yMeTh IPUMEHSITh CBOHCTBA
Jorapudmirdeckoif GpyHKITHI IPH peleHHH 3a/1a4;

—  BJIaJeTh MOHATHAMH TPUTOHOMETpHYIecKHe (HDYHKIINH; CTPOUTH UX IPAUKU U yMETh IPHMEHSTh
CBOIICTBa TPUTOHOMETPHYECKUX (YHKITHIT IIPH PeNTeHHH 3a/1aY,;

—  BJIaJeTh ITOHATHEM 0OpaTHas HYHKINS; IPUMEHSITH 3TO IOHATIE IIPH PEIIeHIH 3a/1at;

— IIPHMEHSTb IIPH PelIeHIN 3a/1ad CBOICTBA (YHKIIMII: Y€THOCTh, HEPHOANIHOCTD, OT PAHHIEHHOCTD;

— IIPHMEHATH [IPH PelIeHIH 3a/1a4 IpeoOpa3oBaHs rpaduKoB (b YHKIIHIT;

—  BJIaJIeTh IOHATHAMH YHCIIOBAs [OCIeJ0BAaTeIbHOCTD, apH(pMeTHIecKas 1 reoMeTpuIecKas IIPOrpeccus;

— IIPHMEHATH IIPH pelIeHHH 3a/1ad cBOIiCTBA I NpU3HAKU apHdMeTHIecKoil i reoMeTpHIecKoil
TIPOTPECCHIA.

B noecednegnoii scusHu 1 npu uzy4eHuu Opy2ux yUedHbIX NpeoMemoe:

—  oIpeleNdTh o Ipad)HKaM H HCIIONB30BATh IS PellIeHHs IPUKIaIHBIX 3a/1ad CBOIICTBA peaTbHBIX
IIPOIIECCOB U 3aBHCHMOCTel! (HanOoIbIe 1 HauMeHbIIIe 3HAYeHILS, IPOMEeKyTKH BO3PACcTaHUI U
yObIBaHIS (QYHKIMUH, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA, aCHMIITOTHI, TOUKH IIeperuda, mepuos U T.IL.);

— HHTepIpeTHPOBATh CBOIICTBA B KOHTEKCTe KOHKPETHOI IPaKTHIeCKOIl CUTYAITHN;.

— OoImpelendTh IO IpadukaM IpocTeiilmie XapaKTePUCTHKH IEPHOIIYECKHX IIPOIECCOB B OHOIOTHH,
5KOHOMHKE, My3bIKe, PaJHOCBSI3H U 1p. (aMILTHTY (A, HepHo. I T.IL.)

DiemeHmvl Mamemamuuecko2o aHaIu3d

— BuageTs moHATHEM O€CKOHEYHO yOBIBAIONIAs TeOMeTPIIecKast IPOrpeccs U yMeTh IPUMEHSTH eTo IIpH
PpEIIeH T 3a1a;

— IIPHMEHATH JUIL PeNIeHHS 3a/1ad TEOPHIO IIPEIeIOoB;

—  BJaJIeTh MOHATHAMH 6€CKOHEUHO GOIBIIIE U GECKOHETHO Malble THCIOBBIE OCTIEIOBATEIPHOCTH 1
YMeTb CPaBHIIBaTh OECKOHETHO OOBIIIe I OECKOHEUHO Mable OCIeI0BaTeIbHOCTI,

—  BJIaJeTh MOHATHAMU: IPOI3BOIHAS QYHKITHI B TOUKe, IIPOU3BOIHAS ()yHKIIH;

—  BBIYHCIIATH IPOU3BOHBIE dIeMEHTapHBIX QYHKIMIT I HX KOMOHHAITHIT;

— HccIenoBaTh (HYHKIHH HA MOHOTOHHOCTH H 3KCTPEMYMSBI;

—  CTPOUTH IpadUKH U IPIMEHSTH K PENICHHUIO 33/1ad, B TOM YHCIIe C IIapaMeTpoM;

—  BJIaJIeTh ITOHATHEM KacaTelbHas K rpadHKy QYHKIHI H yMeTh IPUMEHSTH ero IIPH PeIleHIH 3a1a;

—  BJIaJIeTh IOHATHAME ITepBooOpa3Has (HYHKINS, ONpe IeIeHHBII HHTEer pa;

— TIpHMeHATh TeopeMy HproToHa—JIefiOHUIIA I ee CIIeCTBUS IS PelIeHns 3a/1ad.

B noeceonesHoil HcusHU U Npu u3yYeHUl Opy2Ux yYebHbIX NpeoMenioe:

pelIaTh NPUKJIaJHbIe 3a1aul U3 OHOTIOTHH, QH3HKI, XIMHIH, SKOHOMUKH I JIPYTUX IPEIMETOB,
CBSI3aHHBIE C HCCIEI0BaHUEM XapaKTEPUCTHK IIPOIIECCOB;
—  HHTEepIPETHPOBATh MOIyIeHHbIE Pe3yIbTaTHI.

Cmamucmuxa u meopus eepoﬂmnocmeﬁ, Jlocuka u Kwnﬂtmamoptma

= OHepHpOBaTI: OCHOBHBIMH OIIHCAaTECJIbHBIMU XapaKTEPHCTHKaMH YHCIIOBOI'O Ha6opa, IIOHATHEM
T€HEpajlbHasl COBOKYIIHOCTDb H BBIﬁOpKOﬁ U3 HEC;

— OIEpHPOBATH IMOHATHAMU: YaCTOTa H BEPOATHOCTD CO6I>ITH§I, CyMMa U IIPOU3BEIACHHUE BepOﬂTHOCTefI,
BBIYHCIIATh BEPOATHOCTH COOBITHIT Ha OCHOBE IOJICUETa YHCIIa HCXO0/I0B;

— BJIaJAETh OCHOBHBIMH ITOHATHAMH KOMGHHaTopIIKI/I U YMETh UX IPUMEHATH IIPU PEUICHUH 3a1ad;



— HMETh IPEeJICTaBICHUE 00 oCcHOBax T€OpHUH BepO}ITHOCTefI;

— HMETH IIPEACTABJICHHE O JUCKPETHBIX U HEIIPEPBIBHBIX cnyqafﬂ{mx BEeIHMYIHHAX U paclpeaeIeHuIx, o
HE3aBHCHMOCTH CIIyJIaHHBIX BEJIMIHH;

— HMETH IIPEACTABJICHUE O MAaTEMAaTHIECKOM OKHIaHHU U JUCIIEPCHI cnyqaﬁm,lx BEJIIHMYHH,

— HMETh IPEJACTAaBJICHUE O COBMECTHBIX PaCIIpENCICHUAX CHy‘IafIHbIX BCJIHNYHH,

— IIOHHMAaTh CyTh 3aKOHa OOJBIINX THCET U BbIﬁOpO‘IHOFO METOJa U3MEPEHHIA BepOﬂTHOCTeﬂ;

— HMETh IIPEJACTABICHHE O HOPMAJIBHOM pacIpeleICHHH H IIPUMEpPax HOPMaJIbHO PacIIpeICICHHBIX
CIIYYaHHBIX BEJINIHH,

— HMETh IIPEACTABICHUE O KOPPEIAITNN cnyqafmmx BEIIHMYHH.

B noeceoneeroil srcusHu t npu usyyeHuu opyeux npeomenoes:

—  BBIYHCIIATH IUIH OIIEHUBATh BEPOSITHOCTH COOBITHII B peaabHOIT JKU3HH;
—  BBIOHPATh METOJIBI MOIXOJIANIETO MPE/ICTABIECHNS U 00pabOTKH JAHHBIX

Texcmoguie 3a0auu

— Pemars pa3Hble 3314l IOBBINIEHHOMN TPYIHOCTI;

—  aHaIM3HPOBATh YCIOBHE 3a1aUll, BEIOHPATh OMTHMAIbHbII METO]] pelIeHIIs 3a/1a4ll, pacCMaTpIBast
Ppa3JIIUHBIE METOMBI;

—  CTPOHUTBH MOJIEJb PENIEHHS 3a1a4ll, IPOBO/IITH JOKa3aTeIbHBIE PacCyKIEHIS [IPH PEIIeHII 3a1a1I;

—  pemIaTh 3a1ayu, TpeGyrouue nepedopa BAPHAHTOB, IIPOBEPKH YCIOBHUIL, BEIOOPA OIITHMAIBHOTO
pe3yIbTara;

—  aHAIM3UPOBATh U HHTEPIPETHPOBATD OMYIEHHBIE PEIIEHII B KOHTEKCTE YCIOBIA 3a1aul, BHIOUPATh
PpEIIeH s, He POTHBOPEYalIie KOHTEKCTY;

—  [epeBOUTH IIPH PENICHIH 3a1a9H HHPOPMAIIEO U3 OIHOIT ()OPMBI 3aIIHCH B IPYTYIO, HCIIOIb3YS IPI
HEOOXOIIMOCTH CXeMBI, TAOIUIIBI, TpadHKH, IHarpaMMBbl.

B noeceonegroil srcusHu u npu uzyueHuu opyux npeomenoe:

peniaTth INPaKTHIECKUE 3aJa9i U 3aJa9H U3 APYIuX IIPEIMETOB

Teomempus

— Biagers reoMeTpHYeCKUMH ITOHATHAMH IIPH PeIIEHNH 3a/1ad U IIPOBEIEHIN MaTeMaTHIeCKUX
PpaccyXIeHHIT;

—  €aMOCTOSTEIHHO (OPMYIHPOBATH ONpPeeIeHNI TeOMETPHIECKUX (UTYD, BBIIBUTATh THIIOTE3bI O HOBBIX
CBOIICTBAX U NIPH3HAKAaX TeoOMEeTPHIECKHX (GUTYP H 000CHOBBIBATH IIH ONPOBEPraTh HX, 0000IaTh M
KOHKDPETH3HPOBATh Pe3yIbTaThl Ha HOBBIX KIaccax (UTyp, IPOBOAUTE B HECIOKHBIX CIIyJasxX
KIaccHHKAIIIo GUIyp IO pa3IHIHEIM OCHOBAHISM;

— HCCIeN0BaTh YepTeKH, BKIF0Yas KoOMOUHAIH GHTYp, H3BIeKaTh, HHTEPIIPETHPOBATH U
peoOpa3oBbIBaTh HH(GOPMAIIIO, IIPEICTABICHHYIO Ha YepTekax;

— pelIaTh 3aJa4l TeOMETPUIECKOTO COIEPIKAHII, B TOM UICIIe B CHTyaIlHAX, KOT/la aITOPUTM pelIeHHs He
cleryeT SIBHO U3 YCIIOBHS, BBIIOJIHSATh HEOOXOUMbIe JULI PEIIeHHs 3a/{aql JOIOIHUTEIbHbIe
TIOCTPOEHIIS, HCCIIEJ0BAaTh BO3MOKHOCTh IIPHMEHEHUsI TeopeM i HopMyI UL peIleHHs 3a/1ad;

— yMeTb (opMyIHPOBATh H JOKA3BIBATH T€OMETPIIECKHE YTBEPHKICHIS;

— BIAJeTh NOHATHIMHU CTEPEOMETPHH: IIPH3Ma, Tapajuleenune], IHpaMia, TeTpasp;

— HMeTbh IIPeJICTaBIeHNI 00 aKCHOMAX CTePEOMETPHH U CIEACTBIIX U3 HUX U YMETh IPHMEHATH HX IpH
pelIeHUH 3a/1a4Y;

— YMeTb CTPOHUTb CE€YESHHS MHOTOTPAHHUKOB C HCIIOIb30BaHUEM PAa3THIHBIX METOIOB, B TOM YHCIIE I
METO]1a CIIe/I0B;

— HMeTh IIPeJICTaBICHHE O CKPEIIHBAONIIXCS IPSIMBIX B IPOCTPAHCTBE H YMETh HaXOAUTh YTOI U
paccTOsSHUE MEXKITY HIMI;

— TIPUMEHATH TEOPEMBI O MapaUIeIbHOCTH NIPSMBIX H IUIOCKOCTEI! B IIPOCTPAHCTBE NIPH PENIeHUH 3a/1a4;

— yMeTb IPHMEHSTH apajlIe]bHOoe IPOSKTHPOBaHHUe I H300paxeHus Gpuryp;

—  yMeTb IIPUMEHSTH NepIIeHIUKYIIPHOCTH IPSIMOIT I INIOCKOCTH IIPH peNIeHHH 3a/1a4;



—  BJIaJIeTh IIOHATHAMHI OPTOTOHAJIbHOE IIPOEKTHPOBAHUE, HAKIOHHBIE U HX IIPOEKI[HH, yMETh IPHMEHATh
TeopeMy O Tpex IepIeHANKYIApax IpH pelIeHHH 3a/1aY;

—  BIajeTh MOHATHAMH PAcCTOSHUE MeXAY GUTypaMH B IPOCTPAHCTBE, OOLIHMIT MePIIeHIHKYIIIp ABYX
CKPEIIHBAKOIIIXCS IPAMBIX H yMETh IIPUMEHSATh HX IIPH PelIeHHH 3a/1aY;

—  BJIaJIeTh ITOHATHEM YToJl MEKIy IPSMOII U IIIOCKOCTBIO H YMETh IIPHMEHSTH €T0 IIPH PeIIeHHH 3a/1at;

—  BJIaJeTh IOHATHAMH JABYTPAHHBII YTOJI, yIOJI MY IULIOCKOCTAMH, IIePIEHANKYIIPHbIE ILIOCKOCTH U
yYMeTb IPUMEHSTh HX IPU PelIeHNH 3a/1aY;

—  BJIaJieTh IOHATHAMH IIPU3Ma, Tapa/UleJIeNuie]] I IPUMEHSITh CBOICTBA apaLleIelie a IpH PeleHHH
3a1ad;

—  BJIaJIeTh ITOHATHEM IPSIMOYTOJIBHBII NTapalleIeNuIe]] I IPHMEHITh eT0 IPH PeIlIeHHH 3a1a4;

—  BJIaJIeTh MOHATHAMH IIHPaMUa, BUIBI IUPaMU, 31eMEHTHI IPAaBIIBHO MHPaMUJIBI H YMEThb IIPHMEHATh
HX IIPH pelIeHHH 3a/a4;

— HMeTb IpeJICTaBIeHHe O TeopeMe Diilepa, IIPaBUIbHBIX MHOT OIPaHHHKAX

—  BJIaJIeTh IIOHATHEM ILIOIIAAU II0BEPXHOCTEH MHOTOIPAaHHHKOB U YMETh IPHMEHATB €T0 IIPH PelIeHHH
3a1ad;

—  BJIaJIeTh MOHATHAME Tejla BpaleHus (IIIMHAP, KOHYC, Iap U chepa), HX CeUeHHS U yMeTb IIPHMEHSTh
HX IIPH pelIeHHH 3aJa4;

—  BJIaJIeTh IOHATHAMH KacaTeJIbHble IIPSMBbIE H IJIOCKOCTH M YMEThb IIPHMEHATh H3 IIPH PelIeHHH 3a/1a;

— HMeTh IPe/ICTaBIeHNA O BIIUCAHHBIX H OIICAHHBIX cepax H yMeTb IPUMEHATh HX IPH PelIeHNH 3aj1aY;

—  BJIaJIeTh MOHATHAMH 005eM, 00BbEeMBI MHOT OTPaHHHKOB, T€JI BpallleHHs 1 IPHMEHATh HX IIPH PeIleHnH
3a1ad;

— HMeTh IIpeJICTaBIeHHe O pa3BepTKe IIMINMHIPa 1 KOHyca, IUIONIa i IOBEPXHOCTH IIIMHIPA U KOHyca,
yYMeTb IPUMEHSTh HX IIPU PelIeHnH 3a]1aY;

— HMeTb IpeJICTaBJIeH e 0 IUIomanu cdepsl H yMeTb IPHMEHSTh €To IPH peleHHH 3a/1a’;

— yMeTb pemaTth 3aJaql Ha KOMOHHAIIUH MHOTOTPAHHUKOB H TeJl BPAIlleHHS;

— HMeTb IpeJICTaBIeHHe 0 HOTOOHH B IPOCTPAHCTBE H YMETh pelaTh 3aadil Ha OTHOIIEHHe 00beMOB I
IIoNIa el HOBEPXHOCTEH MOJOOHBIX HTYP.

B noeceoneenoil scusHu u npu uzydeHuu Opyux npeomenios:

—  COCTaBIIAThH C HCIIONB30BAHIEM CBOIICTB TEOMETPHIECKIX (DUIYP MaTeMATHYECKIE MOJIENHN JUIsl PENIeH IS
3aJad MPAaKTHIECKOro XapakTepa U 3a1ad I3 CMEKHBIX JUCIUILIIH, HCCIEN0BATh HOTyIeHHbIE MOJEIH I
HHTEepIPETHPOBATh Pe3yIbTaT

Bexkmopu u koopounamesl é npocmpancmee

— BiajeTs MOHATUSIMU BEKTOPBI H HX KOOP/IHHATHI;

— YMeTb BBINOJHATH ONEpAIIHU HaJl BEKTOPaMH;

— HCIOJB30BaTh CKALIPHOE IIPOU3Be/IeHIEe BEKTOPOB IIPH PEIIeHUH 33/1a4;

— IIPHMEHATH ypaBHEHHE IUIOCKOCTH, (GOpMYITy PacCTOSHIS MKy TOYKaMI, ypaBHEHIE Chephl Ipu
pelIeHuH 3a/1ay;

— TIPUMEHSATH BEKTOPHI H METO/l KOOPJMHAT B IPOCTPAHCTBE IIPU PEIICHUHN 3aad

Hcmopus mamemamuxu

— Imets npejcTaBIeHne O BKJIaJe BBIJAIONIXCA MATEMaTHKOB B Pa3BUTHE HAYKN;

— IOHUMATh POJIb MATEMAaTHKU B pa3BUTHU Poccui.

Memoovt mamemamuxu

— Hcmonp30BaTh OCHOBHBIE METOJIBI JIOKA3aTeIbCTBA, IPOBOIHTH JI0KA3aTeIbCTBO H BHIIOIHATH
OIIPOBEPIKEHUE;

— TIPUMEHSATH OCHOBHBIE METOIBI PEIIEHHS] MaTeMaTHUECKHX 3a1ad;

— Ha OCHOBE MaTeMaTHUYECKUX 3aKOHOMEPHOCTE B IIPHPOJIe XapaKTepH30BaTh KPacoTy H COBEPIIEHCTBO
OKPYKAIONIEro MIpa H IIPOU3BEISHII HCKYCCTBA;

— IIPUMEHSTH IpocTeiile IporpaMMHBIe CPEICTBA H 3IeKTPOHHO-KOMMYHHKAIHOHHbIE CHCTEMBI IIPH
PEIIeHHH MaTeMaTHYeCKIX 3a1a4;

—  TI0JIB30BAaThCS MPUKIATHBIME IIPOrpaMMaMU U ITPOrpaMMaMH CHMBOJIBHBIX BBIYHCICHUIT IS
HCCIIEIOBAHIS MaTeMaTHIeCKIX 00BEKTOB

II. BoINYCKHHK MOJIYYHT BO3MOKHOCTh HAYUHThCS

Ilesn ocBOeHHS IpeaMeTa



s obecneyerus 03MOANCHOCHIU YCNEUIHO20 NPOOOIHCEHUS 0DPAZ0BAHUS NO CEYUATLHOCTAM, CEA3AHHBIM

¢ ocyuyecmenenuem HayyHoll U UCcIedoeamensekoll 0esmensbHOCu 6 061achu MAMeMamuK U CMEHCHbIX

Hayk.

Inemenmuvt meopuu MHOMCECE U MAMEMAMUYECKOT 102UKU

—  Jocmuoicenue pesynomamoe pazoena I;

— onepupoeantv noHAmMuUeM onpedeieHus, OCHOGHbIMU GUOAMU ONpedeneHitil, OCHOGHbIMU GUOAMU MeopeM;

—  NOHUMAM®b CYMb KOCGEHHO20 00KA3AMeNbCINGa;

—  onepupoeant NOHAMUAMU CHeTNHO20 U HeCYeNIHO20 MHOMCeCea;

—  NPUMEHANb Menoo MAMemMamuyeckoll UHOYKyuu 015 NPOGeOeHUs PACCYHCOeHUIl U OOKA3AMenbeme u
npu peutenul 3a0au.

B noeceoneeroii scusHu u npu usyyeHuu opyaux npeomenos:

—  UCNONB306aMb MEOPENMUKO-MHONHCECTNGEHHDBILI A3bIK U A3bIK JTO2UKU 071 ONUCAHUA PeaTbHbIX NPOYeccos U
AGNEHUT, NPU peuteHul 3a0ay Opy2ux y4ebHbIX npeomenos

Yucna u évipasxcenus

—  Hocmuoicenue pesynomamoe pasoena I;

—  €6060OHO ONepPUPOBANL YUCTOGLIMU MHONMCECTNEAMU NPU PelleHUU 3a0ad;

—  NOHUMAIN® NPUUUHBL U OCHOGHBIE UOClU PACUIUPEHUS YUCTOBLIX MHOMCECING,

—  enadentb OCHOGHLIMU NOHAMUAMU MEOPULU OLTUMOCTIU NPU PeuleHUL CHIAHOAPIMHbBIX 3a0ay

—  umemv 6asoevie NPeOCMNAGNEHUs 0 MHOJCECHIGe KOMNIEKCHbIX YUCen;

—  C6060OHO GLINOTHAN MOHCOCGEHHIE NPEOBPA306AHIS NPULOHOMEMPUYECKUX, T02APUPMUYECKUX,
CHIeNeHHbIX GbIPAdHCEH U,

— enademv opmynoii bunoma Hetomona;

—  npuMeHAmd Npu peutexuu 3a0a4 meopemy o auHelinom npeocmaaneruu HOJJ;

—  npumensms npu peutenuu 3a0ad Kumarickyio meopemy o6 ocmamxax;

—  npumenams npu peutenuu 3aoaq Manyro meopemy Pepma;

—  YMemb GLINOIHANG 3aNUCH YUCIA 6 NOZUYUOHHOI CUCINeMe CHUCTEHUA,;

—  npuMeHsNb Npu peuieHul 3a0a4 MeopemuKo-yucIoevle GYHKYULU: YUCTO U cyMma Oenumeneil, PyHKyu0
Oiinepa;

—  npuMeHamd Npu peutenuu 3a0a4 yenHoie Opoou;

—  HpUMEHAMb NPU peuteHuU 3a0a4 MHO204eHbl ¢ OeliCINGUIMETbHVIMU U YeTbiMU Ko guyuenmami;

—  enadenb NOHAMUAMU NPUCOOUMbLIL U HENPUGOOUMBILl MHO2OYNEH U NPUMEHANb UX NPU PeleHUl 3a0ay;

—  npumenams npu peutenuu 3a0a4 OcHoeHyt0 meopemy ancebpoi;

NpUMeHAMb NPu peuteHul 3a0a4 npocmeliuiie GyHKYUU KOMNIEKCHOI NepemMeHHOl KaK 2eoMempuyeckue

npeobpasoeaniis

Ypasnenus u nepasencmea

—  Jocmuoicenue pesynomamoe pazoena I;

—  €60600HO onpedensans Mun U 6o16UPaAMs MEMOoO peuleHUs NOKA3aM elbHbIX U 102aPUPMUYECKUX
YpaeHeHull U HepaseHCMme, UPPAYUOHATLHBIX YPAGHEHUIl U HEPABEHCINE, MPUSOHOMEMPUYECKUX
VPaeHeHuUll U HepaeeHCcme, Ux CucmeMm;

—  €6060OHO peuiams cucmemMvl TUHENHIX YPAGHeHU

—  peuiamuv 0OCHOGHbIE MUNbl YPAGHEHUI U HEPABEHCINE C NAPAMempamil;

—  npumeHAmy npu peuteHuu 3a0a4 Hepasercmea Kot — Bynaxoeckozo, beprynnu,

—  umemv npeocmasgieHue 0 HEPABEHCMBAX MeHCOY CPEOHUMLU CINeNneHHbIMU.

DyHkyuu

—  Jocmuorcenue pesynomamoe pazoena I;

— @ladenv NOHAMUEM ACUMNNIONB U ymemv e2o npuMeHANns npu peuieHuu 3000‘4;

—  HpUMEHSMb MeMOoOdbl peuleHus npocmeiiuiux OudgpepeHyuaToHvIx YPagHeHUll Nepeoeo U GMopo2o

NnopsOKoG.

Dnemenmuvl mamemamuueckozo aHaIU3dA

—  Jocmuoicenue pesyromamoe pazoena I;



—  €60600HO @radems CMaHOAPNHLIM ANNAPanom MamemMamuiecKo20 aHaiu3a s Gol4UCIeHUs
NPOU3EOOHBIX PYHKYUU OOHOIL NepeMEHHOIL;

—  €6060OHO NPUMEHSNb ANNAPAm MAMeMamuiecKo20 aHaI3a O UCCIeO0GaHUs GYHKYUL U NOCIPOCHUS
2pagpuxoe, 6 Mmom yucie Uccied08aHUs HA GLINYKIOCHIb,

—  onepupoeans NoHsMUeM NepeoobPa3HOL GYHKYUU OIS peuleHls 3a0al;

— oenadems 0CHOGHLIMU ceedeHusMu 06 unmezpane Horomona—/leiibnuya u e2o npocmetiuiux
NPUMEHEHUsX,

—  onepupoeamsv 8 CIMAHOAPMHBIX CUYAYUAX NPOUZBGOOHBIMU GLICUIUX NOPAOKOEG;

—  yMemb NpuUMeHsNb NP peuleHull 3a0a4 CeoliCINGa HeNpepbIGHLIX GYHKYUIL,

—  yMembv npumMeHams npu peuteruu 3aoaq meopemvl Beilepuimpacca;

—  yMemb GLINOTHANb NPUOTUNCEHHBIE GLIHUCTEHUS (MEMOObl PelleHUs YPAGHEH U, GbIYUCeHIs
onpeoenenHozo uHmespana);

—  YMemv npuMeHAs NPUIONCeHUe NPOU3BOOHOIL U ONPEOeNeHHO20 UHINePANa K peuleHuro 3a0ad
ecmecineo3Hanus;

—  @nademv NOHAMUAMU GMOPAS NPOUZEOOHAS, GLINYKIOCNb 2PAPUKA GYHKYUU U YMemb UCCTed06anb
@DYHKYUIO HA GLINYKAOCTND

CTaTHCTHKA H TeopHsI BePOSITHOCTEN, IOTHKA H KOMOHHATOPHKA

—  Jocmuoicenue pesyromamog pazoena I;

—  umems npedcmaesneHue 0 YeHMPAIbHOIl NPedebHOIl Meopeme;

—  umemw npedcmaegneniie o ge160POUHOM KOIPuiyueHne Koppensyuu U TUHEHOI pespeccul;

—  umemu npedcmaegnenue o CIMamuUCINUYecKux 2Unome3ax u npogepke CMamucmuiecKoll 2unomessl, o
cmamucmuxe Kpumepus u ee ypoeHe 3HaUUMoCmi;

—  umemu npedcmaeneHue o AU IMNUPUHECKUX U N eoPeMUIecKux pacnpedenexul;

—  umemu npedcmaegneHue o KOOUPOBAHUU, OBOUYHOIL 3aNUCU, OBOUYHOM Oepege;

—  enadentb OCHOGHLIMU NOHAMUAMU M eopuU 2pagoe (pagh, eepuiuna, pebpo, cnenens epulliHbl, NYNis 6
2paghe) u ymems npumeHsms Ux npu peuteHul 3a0ad;

—  umems npedcmaenenue 0 0epesuax U yMens NpUMeHams npu peuleHuu 3a0ad;

— @1aodentv NOHsANUEM CAZHOCHb U YMeNb NPUMEHSNb KOMINOHEHNbL CEI3HOCTNU NPU PellerUU 3a0a4,

—  yMemv ocyujecmensns nymu no pebpam, 06xo0uvi pebep u eepuiuH epada;

— umemu npedcmaegnerue 06 iNePoGOM U 2aMUIbIIOHOBOM NYMU, UMEMb NPEOCagieHue 0 MpyoHOCM
3a0aqil HAXOXHCOCHUA 2AMUTLINOHO0BA MY

—  @nademv NOHAMUAMU KOHEUHbIE U CHeNHble MHONCECNEA U YMeMb UX NPUMEHSNb NPU pelleHuu 3a0a4,

—  yMemv npumMeHas Menoo MamemMamudeckoll uHOYKyuu;

—  yMembv npumeHsms npuxyun JJupuxie npu peutenuu 3a0au.

Texcmoéole 3a0auu

—  Jocmuoicenue pesyremamog pazoena I.

T'eomempus

—  Ivemw npedcmasnenie 06 axcuomMamuieckom menooe;

—  enadentv NOHAMUEM 2eoMempudecKue Mecma moyvex 6 npocnpaHcmee u ymens npUMeHamy ux ona
pelienus 3a0ay;

—  yMemb NnpUMeHAMb 04 peuleHs 3a0ay ceolicea NI0CKUX U O8YePAHHbIX Y206, MPexspaHHo2o yaia,
neopemMvl KOCUHYCOG U CUHYCOG 0.1 NPeXSPaAHHO20 yaid,;

—  @nademv noHAMUEM NePNEeHOUKYIAPHOe CedeHlle NPUMbL U YMellb NPUMEHAMb e20 Npu peuleHul 3a0a4;
umMemsv npedcmasieriie 0 0OUCINEEHHOCIU NPABUTLHLIX MHO202DAHHUKOG,
enaodenv NOHAMUAMU YeHMPATbHOe U NAPATeNbHOe NPOeKMUPOGaHe U NPUMEHANb UX npu
nocmpoeHrul cedeHUull MHO202pAHHUKOG MelnoOOM NpoeKyuil;

—  uMemb npedcmasneHe o pazeepmrKe MHO202PAHHUKA U KpAmuaiuem nymu Ha no6epxXHocmu
MHO202PaHHUKA,

—  uMemb npeocmasiere 0 KOHUYECKUX Ce4eHUsX;

—  uMemv npedcmaegieniie o Kacaouuxcs chepax u KomMounayuu mei 6paujeHus u ymems npuUMeHsims ux
npu peuierul 3a0ay;

—  NPUMEHAMb NPU peuleHul 3a0ay GopMYIY paccmosHus Om MoyKu 00 NIOCKOCU,



—  enadenv pazHLIMU CNOCOBAMU 3A0AHUS NPAMOILL YPACHEHUAMU U YMemb NPUMEHSNb NPU PeuleHul 3a0ad;

— NpuMersAnv npu peutesuu 3a0a4 u 0oxkasamensvcnee meopem GZKHIOPHblﬁ Memoo u memoo KOOpallH(l"l,'

—  umemv npedcmaegnenie 06 akcuoMax 0bvema, nPUMeHsNMb GoPMYIbl 06bEMOE NPAMOY20TbHO20
napaﬂ,"laflemme()a, npusmot u nupa.wm)bz, mempa3()pa npu peuteHuu 300{1‘4,’

—  npumensmv meopemvi 06 OMHOUIEHUAX 0OBLEMOEG NPU PeuleHll 3a0al,

—  NPpUMEHANb UHmezpai 015 GbIYUCTEHUSA 06172,‘40&’ u noeepxm)cmeﬁ mei 6pau{eHus, 6ol4ucieHul YIﬂOll[(lall
ceputeckozo nosica u 0bvbema uaApoeo2o clos;

— umemov npedc’maef/eyue 0 OBGUIICEHUAX 6 npocmpadcnige. napaiielbHom nepeHoce, cummenpuu
ONMHOCUMENbHO NAOCKOCHI, YEHMPATLHOL CUMMEMPULL, NOGOPOINE OMHOCUNENLHO NPSAMOIL, GUHIMOGOT
cumMmempuu, yMents npUMeHsNb UX Npu peuteHull 3a0ay,;

—  umemsv npeodcmasieHie o niowaou OpMo2oOHATLHOI NPoexyuU,;

—  umemu npeocmaegneHue 0 MpexepaHHOM U MHOLOSPAHHOM Yalle U NPUMEHANb CEOTICINGA NAOCKUX YN0
MHO202DAHHO20 Yena npu peulenuu 3a0a4,

—  umemu npedcmaeneHus o npeoopazoeaHul NoO0dUs, 20MoOMemu U ymens NPUMEHMb UX NPU PelleHuu
3a0au;

- Yymembo peuiano 3a()aqu Ha niaocxkocmu Memoéa.mt cmepeomempuu,;

—  yMembv npumeHsime Gopmyivi 06beMoe npu peutenu 3a0ad.

Bexmopu! u koopounamut 6 npocmpancmee

—  Jocmuoicenue pesynomamoe pazoena I;

—  Haxooumv obvem napanienenuneda u mempasopa, 3a0aHHLIX KOOPOUHAMAMU CEOUX GEPUIUH,

— 3a0aeamuv NPAMYI0 6 NPOCIMPAHCHIGe;

—  Haxooumo paccmosHiue om movKu 00 niockocnil 6 cucmeme K'OOpallH(lIIl,'

—  Haxooumbv paccmosHue Mexcoy CKpeujuearouuUMUcs nPAMoIMU, 3a0AHHBIMU @ CUcIeMe KOOPOUHA

Hcmopus mamemamuxu

—  Jocmuoicenue pesyromamog pazoena I;

Memoowvt mamemamuxu

—  Jocmuoicenue pesynomamoe pazoena I;
—  NPUMEHAMb MAMEMAMU4ecKue 3HaHUs K UCCIeO06AHUI0 OKPYHCAIOUe20 Mupa (Mooenuposanie
dusuueckux npoyeccoe, 3a0a4u IKOHOMUKL).

2. Copep:kaHHne y4e0HOTO MpeaMeTa.

KprI[BOM 0003HAYeHB! JIMIAKTHIECKIIe €NHUIBI, COOTBETCTBYIOIINE 6HOKy Ppe3YyIbTaTOB «BLII'IYCKHHK
IIOTYIUT BO3MOKHOCTh HAYIUTHCA».

Aﬂreﬁpa H Ha4YaJ/la aHa/IH3a

IToBrOpenne. PemnteHie 3a1a4 ¢ HCIIOIB30BaHIEM CBOWCTB YHCETI H CHCTEM CUICIEHNUS, TeTUMOCTH, OTEl i
yacTell, IIPOLIEHTOB, MOAYyJIel ducel. PemeHue 3ajad ¢ HCIIOJB30BaHHEM CBOICTB CTEIl€HeH H KOpHEIl,
MHOTOWIEHOB, IPeo0pa30BaHIil MHOTOWIEHOB H JPOOHO-PAIHOHATBHBIX BhIpaKeHHil. PelreHne 3amad c
HCHOJIB30BAaHIEM TpaJycHOI Mephl yriaa. MoIynp 4ucia U ero CBoicTBa. PemieHue 3ajad Ha JBIDKEHHE H
COBMECTHYIO paboTy, CMECH U CIUIaBBl C IIOMOIIBIO JIMHEHHBIX, KBaJPaTHBIX U IPOOHO-paIIOHATBHBIX
yYpaBHEHHI H UX CHCTeM. PemeHne 3a1ad ¢ HOMOIIBIO YHCIOBBIX HEPABEHCTB H CHCTEM HEPABEHCTB C OJTHOI
TIepeMEeHHOI1, ¢ IpIMeHeHIeM H300paKeHUs JICIOBBIX IIPOMEKYTKOB. PeleHne 3a1ad ¢ HMCIIOIb30BaHIEM
9HCIOBBIX (yHKUMII u ux rpadukos. lcroap3oBaHue CBOIICTB H IpadUKOB JIHHEHHBIX H KBaJPAaTHIHBIX

byHKIWIL, 0GpAaTHOI IPONOPIHOHATEHOCTH  (YHKII :J;. T'paduyeckoe penreHne ypaBHEHHII I
HepaBeHCTB. 1ICIIo1b30BaHIIe OIepaIiil HaJ{ MHOXKECTBaMH H BRICKa3bIBaHHAMU. ICIIOIb30BaHIIe HEPaBEHCTB
U CHCTeM HepaBeHCTB C OJHOIl MepeMEeHHOI, YHCIOBBIX IIPOMEKYTKOB, HX OOBEIMHEHHII U IepeceueHu .
IIpuMeHeHHe NpH peIIeHHN 3aJad CBOHCTB apH(METHYeCKOH M TeOMETPHYECKOi IIPOTPECCHH,
CYMMHUPOBaHHUS 6€CKOHEYHOI CXOIAIEHCS TeOMETPUIECKOI IPOT PECCHIL.



MHosxecTBa (IICIOBBIE, TeOMETPHIECKIX (Guryp). XapakTepHCTHIECKOe CBOIICTBO, 3JIeMEHT MHOXKECTBA,
MycToe, KOHEUHOe, OeCKOHEeTHOe MHOXkKecTBO. CIoco0BI 3aiaHis MHOXKeCTB I10MHOXKeCTBO. OTHONIEHIS
IIPHHAJIKHOCTH, BKIIOUEHHS, paBeHcTBa. Omeparun Hax MHoKecTBaMH. Kpyrn Ditnepa. Koneunsle n
OecKOHEYHbIe, CISTHbIE I HeCUeTHBIE MHOXKECTBA.

VcTuHHBIE U JIOKHBIE BBICKA3bIBAHUS, OoIepanun HaJl BbICKa3bIBAHHSIMH. AJIZe6p(l evickasvieanuil. CBA3b
BBICKa3bIBAHMII C MHOKECTBAMU. KBaHTOpH CYILIECTBOBAaHHUA U BCCO6H.IHOCTH.

3aKoHBI JOTHKU. OcHogHbie nocudecKiue npaguia. PellleHne JOTHYEeCKHX 3ajlad C HCI0Ib30BaHHEM KPyroB
Dilepa, OCHOGHbIX T02UYECKUX HPAGUIL.

VMmozaxmoueHnss. OOOCHOBaHHS U JIOKa3aTeJbCTBO B MaTeMaTHKe. TeopeMbl. Bujusl MaTeMaTHYeCcKIX
YIBepKIeHUI. Buowvr dokazamenvcme. Mamemamuueckas uHoykyus. YmeepoicoeHus: obpamuoe OaHHoMmy,
NPOMUBONONOINHCHOE, 06pamHoe NPoMuUEoONoIoNHCHoMy OanHomy. IIpH3HAK U CBOHCTBO, HEOOXOIUMBIE I
JIOCTaTOYHBIE YCIOBHSL.

OcnogHas meopema apugmemuxu. Ocmamxu u cpagrenus. Aneopumm Eexnuoa. Kumaiickas meopema 06
ocmamxax. Manas meopema Pepma. g-uunvie cucmemvt cuuciexus. Pyuxyus Jiinepa, 4ucio u cymma
Oenumeneli HAMYPATLHO0 YUCTA.

PannanHas Mepa yTiIa, TPHTOHOMETPHIECKas OKPYKHOCTb. TpHroHoMeTpideckie GyHKIIMN JHCEeT U YITIOB.
@opMyIbl PHBEIEHNUS, CI0KEHHS TPUTOHOMETPHUIECKUX (YHKIHH, (hOpMyIs! JBOHHOTO H IOJIOBHHHOTO
aprymeHTa. IIpeoGpa3oBaHHe CYMMBI, PasHOCTH B IIPOH3BEJ€HHE TPUTOHOMETPHIECKHX GYHKIMM, I
Hao0b0pOoT.

Hynu ¢byHKIM, IpOMeKYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTS. HanGosplee 1 HauMeHblIee 3HAaUCHHE
¢yaxmn. Iepuopndeckie GYHKIN U HAaHMEHBUIMI mepuon. UeTHble M HeUeTHble GYHKIMI. Dyuxyuu

y=1{x} y=[4]
«0p061-1aﬂ yacms duciaa» U «yenasa 4acnv ducia» X

=smx y=1gx y=ctgX Cpgojicrpa

=cosx
TpuroHOMeTpHYecKHe (YHKIMH YICIOBOTO apryMeHTa , Y
U rpauKH TPUTOHOMETPHIECKUX (DyHKITHIT.

OOpaTHBlE TpPHTOHOMETpHYecKHe (YHKIMH, U§X TJaBHble 3HAYCHNS, CBOilcTBA M  IpaduKIL
TpuroHoMeTpudecKie ypaBHeHHus. OIHOPOIHBIE TPUTOHOMETPUYIECKIIE ypaBHEHHS. PelreHne mpocTeimx
TPHTOHOMETPHYECKUX HepaBeHCTB. IIpocTeliimme cHcTeMbl TPHTOHOMETPHIECKUX YPaBHEHHIL.

CTemeHb ¢ JefiCTBHTEIBHBIM TI0OKa3aTeNeM, CBOfICTBa cTemeHH. [IpocTeiinie Moka3aTelIbHbIE YPaBHEHHS U
o

HepaBeHcTBa. [lokasaTenbHas GYHKIHS U ee cBoiicTBa u rpaduk. Yucio ¢ u dpynxmms ¥ =€ .

Jlorapudm, cBoiictBa sorapudMa. JlecATHUHBII U HaTypanbHblii JorapudM. IIpeoGpasoBamue

norapudMruYecKnx BepaxeHuii. JlorapidmMirdeckie ypaBHeHs 1 HepaBeHcTBa. Jlorapudmirdeckas GpyHkuus

U ee CBOIICTBa U rpadIIK.

CremnenHast (pyHKIIS 1 ee CBOICTBA U rpaduk. MppaliioHaTbHble YpaBHEHIIS.

HepBI'I'-IHLIe IIPEeACTaBJICHUA O MHOXKECTBE KOMIUIEKCHBIX YHCEIL ﬂeﬁcm@uﬂ C KOMNAEKCHbIMU YUCaamU.
Komnaekcro CONPAMNCEHHble YUcia. Mody.va u apcymenm ducia. Tpueo;-/o,wempuqecxaﬂ d)op.wa KOMNAEKCHO20
yucna. Pewenue ypaeHeHuﬁ 6 KOMNJIEKCHbIX HUCIaXx.

MeTo 1 HHTepBAJIOB TS pelleHns HepaBeHCTB. IIpeoOpa3oBaHust rpaguKoB QYHKIHIL: CABHT, YMHOXKEHIIe HA
YHCIIO, OTpPajKEHHE OTHOCHTENHHO KOOPJAMHATHBIX oceil. I'padutdeckue METOABI pelleHus ypaBHEHHH U
HepaBeHCTB. PellleHne ypaBHEHHUIT 1 HEPABEHCTB, COIEPIKAIIIIX TePeMEHHYI0 I0JT 3HAKOM MOJYJISL.



CHcTeMbl ITOKa3aTeIbHBIX, )IOI‘apI/I(bMH‘ICCKHX U UppalOoHaJIbHBIX ypaBHeHHfI. CucTeMBbl TTOKa3aTEeIbHBIX,
Jlorapmbmmecxnx U HppaniOHaJIbHbIX HEPABEHCTB.

B3zammHO o6paTHble hyHKIMH. I'paduKu B3auMHO 00paTHBIX (YHKIIHIL.
VpaBHeHIS, CHCTEMBI ypaBHEHMUIT ¢ TapaMeTpOM.

Dopmyna bunoma Hetomona. Peutenue ypaerenuii cmenenu eviute 2 cneyuanvhuix éuooe. Teopema Buema,
meopema bezy. Ilpueooumvie u Henpueooumvie mHozounenvi. OcHoeHas meopema anzebpol.
Cummempuueckie muozounensl. Ilenouuciennvie u yeio3HauHble MHO20UIEHbI.

Huogpanmosw ypaerenus. Llennvie Opobu. Teopema Pepma o cymme keadpamoe.
Cymmbl t pAObL, MEMOObI CYMMUPOBAHUA U NPUSHAKU CXOOUMOCTIU.

Teopemvt 0 npubnusiceruu deticmeumensHuIX 4ucen payuoHaTbHbIMIU.

Mnoowcecmea Ha KoOpOUHAMHOII NAOCKOCNIL.

Hepagencmeo Kow—Bynsroeckozo, Hepagencmeo Iencena, nepagencmea o cpednu.

TTonsTie npenena GyHKImH B Touke. [lonsmue npedena ¢yuxyuu ¢ beckoneynocmu. Acumnmomst spaguxa
@yuxyuu. Cpasnenue beckoneuno manvix u beckoHeuno 6onvuiux. HempepsiBHOCTS GyHKIMH. Ceoiicmea
Henpepvienvix Gynxyuil. Teopema Beitepuimpacca.

Juddepermupyemocts ¢ynkimn. IIpomsBomnas ¢yHkuunm B Touke. KacatempHas K rpaduky QyHKIm.
T'eomeTprdeckuil i (HU3MIECKUIT CMBICI IIPOU3BOIHOI. [Ipumenenie npouzeodwoli ¢ gusiuxe. [Ipon3BoIHEIE
aneMeHTapHbIX ¢yHkuuil. [IpaBuna muddepeHpoBaHus.

BTopast mpou3Bo/IHas, ee TeOMeTPHIECKUIT U (HH3UIECKHUIT CMBICI.

Toukn sKcTpeMyMa (MakcHMyMa H MHHHMyMa). lccienoBaHHe 5JIeMEHTapHBIX (YHKIMI Ha TOYKH
9KCTpeMyMa, HauOobllee 1 HauMeHbIllee 3HaueHHe C IOMOIIBI0 MPOM3BOAHOIL. [Tocmpoenue spaguxoe
GyHkyuti ¢ nomougpio npouzeooHvix. Ilpumenenue npouzeooHol npu peuteHuu 3aday. Haxoowcoenue
IKCMmpemymoe d)yHKl[llﬁ HeCKOJIbKUX nepemeHHbIX.

IlepBooOpasHast. HeompeneneHHbIii HHTerpal. IlepBooOpa3Hble 3JIeMeHTapHBIX (YHKIHMI. IDromans
KpuBoJMHeIHOIT Tpamenun. @opmyrna HprotoHa-JleiiOHnia. OmnpeneneHHBII HHTETpal. BoiuucieHue
naowadeii NIOCKUX Guayp u 06beMoe mei 6PaujeHls ¢ NOMOULIO UHMEZPAa..

Memoow: peuienus GyHKYUOHATOHBIX YPAGHEH UL U HEPAGEHCIE.
T'eomeTpus

HOBTOPBHHG. Pemenue 3amad c HCIONIB30BAHHEM CBOICTB (blﬂ‘yp Ha IUIOCKOCTH. PemneHue 3amgad Ha
JI0Ka3aTeJIbCTBO U IIOCTPOCHHE KOHTPIIPHMEPOB. HpnMeHeHue np0c1'ey"m11{x JIOTHYECKHX IIPaBHII. Penrenue
3aJa4 C HCIIOJIb30BaHHEM TE€OpPEM O TPEYIrOJIbHUKAX, COOTHOIIEHUI B IIPAMOYT OJIBHBIX TPEYI OJIbHUKAX,
q)aKTOB, CBA3AHHBIX C YCTBIPEXYIOJIbHHKAMH. Pemenue 3agad Cc HCIOIb30BAHHEM (I)aKTOB, CBA3aHHBIX C
OKPYKHOCTSAMH. Pemrenue 3ama4 Ha HU3MEPEHUA Ha INIOCKOCTH, BBMMHCICHHUS JUIHH H wiomanaeit. Peuierue
3a0a4 ¢ NOMOUfbIO GEKINOPOE U K‘OOpt)llH[ml.

Harnsanaas crepeomerps. [IpusMa, apajuiesennies, MIpaMuia, TeTpasp.

OCHOBHBI€ IIOHATHS TE€OMETPHUHU B IIPOCTPAHCTBE. AXCHOMBI CTEpEOMETPHUH U CIIECACTBUS U3 HUX. ITonamue 06
axcuomMamuyeckom memoae.



Teopema Menenas ons mempasdpa. I1ocTpoeHne ceueHHII MHOTOT pAHHHKOB METOI0M clIeoB. IleHTpanbHOe
npoekTupoBanue. [TocTpoeHne cedeHnt MHOrOTpaHHHKOB METOIOM IIPOEKIIHIL.

CkpenmBaronecs NpsiMble B IIPOCTPAHCTBE. YTOI MEKIY HUMH. Memoowr HaxoscoeHus paccmosHuil
MedHCOY CKPelUGaroujuMUCs NPAMbIMU.

TeopeMsl 0 Iapa/uIeIbHOCTH IPSAMBIX U IUIOCKOCTEH B IPOCTpaHCTBE. IlapajuieabHOE MIPOEKTHPOBAHUE U
u3obpaxenue GUryp. I eomempuueckie mecma movex @ NPOCMPaHcmee.

TlepieHMKYIIPHOCTD IPSIMOIL I TIOCKOCTH. OpTOrOHAIBHOE MPOEKTHpOoBaHNe. HaKIOHHBIE U MPOEKIIIIL
Teopema 0 Tpex IepleHHKYIIpaXx.

Buowr mempasopos. Opmoyenmpuyeckuii mempa’op, KapKacHellli mempasop, pagHOZPaAHHblil mempasop.
IIpamoyzonvhwiii mempasop. Meduawwvt u bumeouarsr mempasopa.

Hocmpausanue mempasopa 0o napaineienuneoa.
PaccrostHus Mexy Gurypamu B mpoctpascTBe. OOl MepIeHTHKYIISIP IBYX CKPEIIHBAIONINXCS HPSIMBIX.

Vroel B mpocTpaHcTBe. llepmeHANKYISpHBIE IUIOCKOCTH. IInowjads  opmozoHanvHoll  npoexkyui.
Ilepnenouxynspnoe ceuenue npusmuvl. ITpexepanmviili u muozogpannuiii yeon. Ceoticmea naiockux yanoe
MHo2ozpanHo2o yeaa. Ceolicmea nioCKux U 08YSPaHHuIX Y2106 mpexepanno2o yaia. Teopemuvl KOCUHYCOG U
CUHYCOG ONA MPeXSPAHHO20 Yena.

Buns! MHOrorpaHHUKOB. Pazeepmxu MHozoepanHuka. Kpamuativiue nymu Ha nogepxHocmu MHO202PaHHUKA.
Teopema Diinepa. IlpaBIIIbHBIE MHOTOTPAaHHUKU. /[@01icHGeHHOCINb NPABUTLHBIX MHO203PAHHUKOE.

IIpu3ma. ITapamienenunen. CBoiicTBa mapajienemnumnena. IIpsMoyroapHell napaiienenunea. HakioHHbe
TIPU3MBIL.

TMupamina. Buasl mipamua. DIeMeHTHl TPABIUIbHON MHpaMIIbL. IIHpaMuIpl ¢ paBHOHAKIOHEHHBIMII
peGpaMI H TpaHSIMII, HX OCHOBHBIE CBOIICTBA.

IInontany moBepxXHOCTEN MHOTOTPAHHUKOB.

Tena BpanieHus: IIUIHHAD, KOHYC, mIap U chepa. CedeHHs IMIUTHH/PA, KOHyca U mapa. [[lapoBoil cerMeHT,
IIIAPOBOI CIIOM, ITApOBOIL CEKTOP (KOHYC).

VceueHHas ImupaMijia u yCe‘IEI{H])II’I KOHYC.
Dnemernmoi cd)epuqecxoﬁ ceomempuu. Konuuyeckue ceuenus.

KacatenpHble TIpsAMBIe U IIOCKOCTH. BrncaHHbIe U ommcaHHble chepbl. Kacarowuecs cepvr. Kombunayuu
men epaujenus.

BeKTOpLI U KOOPAHUHATHI. CyMMa BEKTOPOB, YMHOXEHHE BEKTOpa Ha YHCIIO. Vron MEXIY BEKTOpaMH.
CKaJmpHoe IIPOHU3BEJICHUE.

VpaBresne miockocT. QopMylia pacCTOSHUS MEXIY TOUKaMU. YpaBHeHHe cdepsl. Popyyna paccmosnus
om mouxu 9o naockocmu. Cnocobul 3a0aHUA NPAMOTL YPAGHEHUAMU.

Peuwienue 3a0ay u 0okazamenvcmeo meopem ¢ nomMoujbro 6exKmopoe u Memooom KOOpallH(l"l. Onemermut
ceomempuu macec.



Tlonate o6beMa. OObEMBI MHOTOTPaHHUKOB. OOBeMBI Tell BpallleHHs. Axcuomsr obvema. Bvigoo gopmyn
0617&1/106 NpAMOY20JbHOCO napa.!mejlemme()a, npusmst u nll[)[b\/lllabl. d’op.ww/bz aﬂﬂ H[LYO.?IC@ZHIU? 0617&1’1(1
mempazopa. Teopemsr 06 omuoueHusx 06beMo6.

Ilpunoswcenus unmezpana k Guruucienuio 06vemog u nogepxrocmeti men epawerus. Ilnowads cghepuueckozo
nosica. Obvem wapogozo cnos. Ilpumenenie 06vbeMmos npu peuteHul 3a0au.

IInomans chepsr.

Pazeepmra yununopa u xoryca. Ilnomanp TIOBEpXHOCTH MIUTHHAIpPA U KOHYyca.

KoMOunamu MHOTOTpaHHUKOB H TeJI BpallleHHs.

ITono6ue B mpocTpaHcTBe. OTHOIIEHHE 00BEMOB U ILTOMIAIel ITOBEPXHOCTEH MOTOOHBIX (UTYP.

H GUICEHUA 6 npocmpancmee. napajiieibHbl, i n EPeHoc, cumMmenmpus ONHOCUIMETbHO NJA0CKOCHIU, YEHMPATbHAA
CUMMeEMPUA, NOGOPON OMNMHOCUIMETbHO Il])ﬁ.MOﬁ.

Hpeo6pa3o&amte 110006llﬂ, 2oMomemus. Pewienue 3a0ay Ha niockocmu ¢ UCNONb308AHUEM
cmepeomempudecKux Memoooe.

BeposSITHOCTB M CTATHCTHKA, JIOTHKA, Teopusi rpadoB 1 KOMOHHATOPHKA

IloBropenne. lcmonp3oBaHme TaOMUII M JHarpaMM JUIS TIPeACTaBIEHHS JaHHBIX. PenneHue 3agad Ha
IIpIMeHeHNe OIICcaTeIbHBIX XapaKTePUCTHK YHCIOBBIX HaOOPOB: CPEIHNX, HAHOOBIIEr0 I HaIMEHBIIEro
3HaYeHHsd, pa3Maxa, MICIEPCHH U CTaHJapTHOTO OTKIOHEHHS. BBIUHCIEHHEe YacTOT H BEpOATHOCTEl
coObITHI. BBIUNCIEHHE BEpPOSTHOCTEHI B ONBITaX C PAaBHOBO3MOXKHBIMU 3I€MEHTAPHBIMU HCXOJAMIL
Hcnonp3oBaHie KOMOHHATOPUKU. BBIUnclIeHNne BepOSTHOCTEil He3aBHCHMBIX cOOBITHIL llcmoip3oBaHHe
(bopMyITBI CIIOKEHHS BEPOSTHOCTEI, AiarpaMM Jifiiepa, iepeBa BeposTHOCTeH, (hopMyitsl bepHyILIH.

BepOﬂIIlHOCIIlHOE npocmpaHcmeo. Axcuomot meopuu BepOﬂIIIHOCIIIEﬁ.

VenoBHas BeposTHOCTh. [IpaBuno ymMHOKeHHs BeposTHocTeil. DopMmyrna monHOIl BeposTHocTH. DopMmyiia
Baiieca.

JIncKpeTHbIE CITyvaiiHble BEMIINHBI I pacipeneneHns. COBMeCTHbIE paclipe/ieeHiis. PacpeieeHne CyMMbI
U TIPOM3BEJIeHNS He3aBUCHMBIX CITyJaifHBIX BeIMIHH. MaTeMaTHuecKoe OXKIIaHIe I AUCIePCHs CIydaiiHoi
BeIMIIHBL. MaTeMaTudecKoe 0KHIaHHe U TUCIIePCUS CYMMSI CIIyJaifHbIX BEIIIHH.

Bunaphas cioydaiiHas BenlmumHA, pacnpejeneHne bBepHymwmn. I'eomeTpuueckoe — pacipejeneHue.
BunoMmanpHOE pacIpe/ielleHNe U €T0 CBOICTBA. [ unepeeomempuieckoe pacnpeoeieHie u e2o ceolicmed.

HenpepsBHbIe ciydaiigble BeaudauHbl. [In0THOCT BeposTHOcTH. DYHKINA pacnpeeneHns. PaBHoMepHOe
pacrmpejieseHue.

ITToxaszamenvHoe pacnpedeneriie, e2o napamempui.

Pacnpeodenenue Ilyaccona u ezo npumenerue. HopmanbHoe pacnpenenenne. Oyuknus Jlammaca. [TapameTpsr
HOPMAJIBHOTO pacmpesieleHns. IIpuMepsl CIyJaifHBIX BEIHYHH, IIOJIMHEHHBIX HOPMATbHOMY 3aKOHY
(TIOTpemHOCTh M3MEPEHHI, pOCT UenoBeKa). []enmpanvHas npedensHas meopema.

Hepagencmeo Yebviuesa. Teopema Yebviuesea u meopema bepryanu. 3axon bonvuuux uiucen. Boibopounuiii
Memod usmeperus eeposmrocnell. Pons 3axona 6onsuiux yucen e Hayke, npupoode u obujecmee.

KoBapuaris IByX cIydaiiHpIX BeamdnH. IToraTue o ko3 dumiente koppensim. CoBMeCTHbIe HaOMIOIEHUST
IBYX CITy4ailHBIX BeHUUH. Buibopounuiii kospduyuenm xoppenayuu. Junetinas pezpeccus.



Cmamucmuyeckas eunomesza. Cmamucmuxa Kpumepusa u ee ypoeeHb 3Ha4UMOCHU. Hpoeep}ca npocmeﬁum\f
cunomes. 3.Mllllpll‘leCKlle pacnpe()wlemm U Ux C6A3b ¢ meopemudecKumu pacnpet)eﬂemlﬂmu. Paneoeas

Koppenayus.

Ilocmpoenue coomeemcmeuil. IHvexmuenvie u cropvexmueHvie coomeemcmeus. buexyuu. Juckpemuas
HenpepvieHocmb. Tpunyun Jupuxae.

Kooupoganue. [[eouunas 3anuco.

OcHogHvie nousmus meopuu 2pagoe. [epesvs. [leouunoe oepeco. CesazHocmo. Komnonenmol cessnocmu.
ITymu na epacpe. iineposer u I amunsnonoesr nymiu.

B pamkax peanuzayuu _mooyas_«Illkonvuutit_ypox» IIpozpammut _eocnumanus 6 10 knacce
3anaanupogsarvt ypoku No97, 201.

B pamkax peanuzauuu mooyisn «IlllkonvHsiit _ypox» IIpocpammsl _eocnumanus ¢ 11 knacce
3anjiaHuposanvt ypoxu Nel04, 127.

3. TemaTH4YecKoe ILIAHHPOBAHHE.

10 kaace
o Ha3sBaHHe TeM Kypca aredpol Ko.u-Bo
n/n 4acoB
1. | Anre6pa 7-9 xiacc (IIOBTOpeHHUE) 9
2. | JlenumMocTh guce. 10
3. | MHorowieHsl. AireOpandeckiie ypaBHEHHUS 17
4. | CteneHsb ¢ AeHCTBUTEIBHBIM IIOKa3aTEIEM. 11
5. | CteneHHas GyHKITHSA. 16
6. | Iloka3zarempHas GyHKIIHS. 11
7. | Jlorapudmideckas GpyHKITHS. 17
8. | Tpuronomerpmyeckie GOpMyIbL. 24
9. | TpuronomeTpuyecKie ypaBHEHHUS. 21
Htoro 136
Hazeanue mem Kypca ceomempuu
1. | Beeoenue. 3
2. | IlapannenvrHocms npsamuix u niockocmeil. 20
3. | lepnenouxynspHocms npameix u niockocmeil. 20
4. | Muozoepannuxu. 13
5. | Bexmopul ¢ npocmpancmae. 9
6. | Iloemopenue. 3
Htoro 68
Ne n/m Tema ypoka KoanuectBo
4acoB
Aare6pa 7-9 kiaacc (moBTopeHue) (9 4acoB)
1 Aunre0Opanyeckue BEIpaKeHNs. 1
JInneilHbIe ypaBHEHHS H CHCTEMBI 1
YpaBHEHHII.
3 UicnoBble HEpaBeHCTBa u 1
HEepaBeHCTBA IEPBOHl CTENeHH C
OJTHUM HEH3BECTHBIM.
4 JlnneitHas 1 KBagpaTH4IHAas QYHKIUN. 1
KBajpaTuaHbIil KOpPeHb.




5) KBanpatusie ypaBHeHns. KBajgpatasie 1
HEepaBeHCTBA.
6 IIporpeccui 1 cI0KHbIE IPOLIEHTEI. 1
7 MHoxecTBa. 1
8-9 Jloruka. 2
Beeoenue (3 uaca)

10 IIpeomem cmepeomempuii. 1

11 Axcuomut cimepeomempuu. 1
Hexomopuie cnedcmeus uz meopem.

12 Peuenue 3a0au. Axcuomor 1
cimepeomempuul.

Jeanmocts uncea (10 yacos)
13-14 Ilonatne pgemmMoctu. JlemmMocTh 2
CYMMBI U IIPOU3BEJICHH.
15-16 JleleHIe ¢ OCTaTKOM. 2
17-18 IIpuzHaku genumocTt. CpaBHEHHS. 2
19-20 Pemenne ypaBHeHMII B IIeNIbIX YHCIaX. 2

21 JlenuMocTh guce. 1

22 Konrpoabnas  pabora Ne 1 1
«JleIIMOCTD YHCEI»

Ilapannensnocms npamuix u naockocmeii (20 uacos)

23 Iapannenvhvie npsamvie 6 1
npocmparcmee. IapannenvHocmo
nmpex npAMuIx.

24 Iapannenvnocmo npamoii u 1
NIOCKOCTIIL.

25 Crpewusarowjuecs npsmvle. 1

26 YVeon e COHaNpagneHHvIMU 1
cnmopoHamu. Yeon mexcoy npamoimu.

27 Koumponsvnaa  padoma Ne 2 1
«llapannenvnocms npamoit u
naocKocmuy.

MHroroueHbl. Airedépanyeckne ypapaenus (17 yacos)
28-29 MHoOro41eHb! 0T 0JJHOII IEPEMEHHOI]. 2

30 Cxema ['opHepa 1

31 Mmuorouter P(x) u ero KOpeHs. 1
Teopema besy.

32 Aunrebpamdeckoe ypaBHEHHe. 1
CrieicTBUS U3 TeopeMsl besy.

33-35 Pemnrenue anre6pandecKkux ypaBHeHHIT 3
pa3IoKeHHeM Ha MHOKUTEIH.

36 JlenuMocTs ABYy4IeHOB x™ 1+ a™ Ha 1
xta.

37 CHMMeTpuiecKue MHOTOWIEHBI. 1
MHOT 04JIeHBI oT HECKOJBKUX
TIePeMEHHBIX.

38-39 DopMyIIbl COKPAIIEHHOTO YMHOKEHH S 2
I CTapIIUX cTeleHeil. buaoMm
HerotoHa.

40-43 CucTeMbl ypaBHEHHII. 4

44 KonTpoabHas paborta Ne3 1
«MHorowieHsl. AJreépamveckne
YPaBHEHHSI».

45 Ilapannenvruvie niockocmu. 1

46 Ceoiicmea napannenvHuix 1
naockocmeil.




47 Tempa»0p. 1

48 Ilapannenenuneo. 1

49-52 3adauu Ha nocmpoeHue ceyeHuil. 4

53-55 Pewenue 3aoau. Ilapannensrocmo 3
npAmMsIX U niockocmeil.

56-57 Iapannensrocms npAMbIX u 2
niockocmeil.

58 Tempa»op u napannenenuneo. 1

59 Koumponvnaa  pasoma Ne 4 1
«IlapannenvHocms niaockocmei.

CrenieHb ¢ AeiiCTBUTEIbHBIM MoKa3aTeseM (11 4yacoB)

60 JlelicTBUTe/IbHBIE YHCIIA. 1

61 BeckoHeuno yOBIBaro1Iast 1
reoMeTpHYecKas IIPOTPECCHSL.

Pemenue 3amgad.

62 Beckoneuno yOBIBaromIas 1
TeoMeTpHYecKasi IPOrpeccHs.

63-64 ApudmeTaecKuit KOpEHb 2
HaTypaJbHOI CTENEeHH.

65 Apudmeraeckuit KOpEHb 1
HaTypaldbHOIl ~ CTeNeHH. PemieHne
3aj1ad.

66-69 CTenmeHb €  paIIOHAIBHBIM U 4
JIeHICTBHTEIbHBIM ITOKA3aTeIEM.

70 KonrpoabHass  paGora Ne 5 1
«CTemeHb ¢  JeHCTBHTEJIbHBIM
MoKa3aTeJIeM».

Ilepnenouxynsaprnocms npamuix u njaockocmeit (20 uacos)

71 Ilepnenouxynspuvie npsamvie 6 1
npocmpadcmee.

72 Iapannenvhvie npsamvie, 1
nepneHOUKYIApHbIe K N10CKOCHIUL.

73-74 Ilpusnax NepneHouKyIapHoCcU 2
NPAMOIL U NIOCKOCTIU.

75 Teopema o npamotl, 1
NePNEeHOUKYIAPHOI K NIOCKOCIL.

76-77 Ilepnenouxynapnocms — npamoti  u 2
NIOCKOCTI.

78 Paccmosinue  om mouxku 0o 1
NIOCKOCTI.

79-80 Teopema o mpex nepneHouxy1apax. 2

Crenennast pynknus (16 1acos)

81-83 CreneHHas (yHKIUS, €e CBOIICTBA W 3
rpaduk.

84 Bzanmao oOpaTHBIE ¢byHKIHH. 1
CrnoxHas QyHKITHS.

85 BsaumMuo oOpaTHBIe GbyHKIHIH. 1
CroxHas GHYHKIIS.

86-87 JIpoOHO — nuHeitHAsS HYHKITIS. 2

88-90 PaBHOCIITBHBIE ypaBHEHHS u 3
HEepaBEeHCTBA.

91-93 ppanuoHajibHbIe YpaBHEHHS. 3
94 IpparnuoHaibHbIe HEpaBEHCTBA. 1
95 CrenenHas QyHKIHS. 1
96 KontpoabHags paborta Ne 6 1

«CTteneHHasi QYHKIUSD.




97 Hzpa "Mamemamuueckas mo3auxa'’

98 Yeon meancdy npsmoii u nnockocmvio.

99 Teopema o mpex nepneHouKyIApax.
Veon mestcoy npsamoii u niockocmuio.

100 Jleyzpannviii yeon.

101 Ipusnax nepneHOuxyispHocmu 08yx
niockocmeil.

102-103 | IlpamoyzonvHeiii napaiieienuneo.

104 Tpexepannviii  yeon. Muozozpannuiii
yeor.

105 Ilepnenouxynsprocms — npamvix  u
naockocmeil.

106 Koumponsnas  paooma N 7
«IlepnenouKynapHocms npamuvix u
njaockocmeily.

Iloka3aTtenbHasi pynknus (11 yacoB)

107-108 | IToka3aTenbHas dyHKIS, ee
CBOJICTBa U Tpad K.

109-111 | IlokasaTe/pHBIE ypaBHEHIS.

112-113 | IlokasaTe/pHbIE HEPAaBEHCTBA.

114-115 | Cuctemsl IOKa3aTeIbHBIX ypaBHEHHI
U HEepaBEHCTB.

116 ITokazaTenbHas (yHKITHS.

117 KontpoabHas  pabora Ne 8
«IToka3aTeabHast GYHKIHUD).

Jorapudmuieckas ¢pynknus (17 gacoB)

118-119 | Jlorapugmsr.

120-121 | CBoiicTBa J0TapH()MOB.

122-124 | JlecaTu4HbIE u HaTypaJbHbIE
norapudmer. QopMy.IBI Iepexosa.

125-126 | Jlorapudmirdeckas  (GYHKISA, ee
CBOIicTBa U rpaduK.

127-129 | Jorapugmirdeckue ypaBHEeHIS. 3
130-132 | JlorapudMirdecKkiie HepaBeHCTBA. 3
133 Jloraprdmuaeckast GYHKITIS. 1
134 Konrpoabnass  pabora Ne 9 1

«JIorapudpmuyeckasi yHKIus».

Mnocozpannuxu (13 uacos)

135 Ipusma.

136 Ilpocmparncmeennas meopema
Iugpazopa.

137 Touamue MHO202PAHHUKA.
Teomempuueckoe meno. Teopema
Diinepa.

138 Ilpusma. Pewenue 3adau. 1

139-140 | ITupamuoa. 2

141 Ipasunvras nupamuoa. 1

142 Ipasunvrias nupamuda. Vceuennas 1
nupamuoa.

143 Cummempus @ npocmpascmee. 1

144 Tonsmue NnpasuIbHO2o

MHOCOSPAHHUKA.

145-146 | Dnemenmur cummempuu npaguUIbLHLIX
MHO202DAHHUKOG.

147 Koumponsvnas padoma Ne 10
«MnozozpanHuKuy.




Tpuronomerpuyeckne popmy.asl (24 gaca)

148 Panuannag Mepa yria.

149 IloBopoT TOYKH BOKpYr Hadaila
KOOpJIMHAT.

150 OmnpeneneHue cHHyca, KOCHHyca H
TaHTeHca yria

151 3HakHu cuHyca, KOCHHyca I TaHTeHCa.

152-153 | 3aBUCHMOCTH  MEXIYy  CHHYCOM,
KOCHHYCOM H TaHT€HCOM OJHOTO H
TOTO e yIJIa.

154-156 | TpuroHomeTpudecKie TOKIECTBA.

157 CuHyc, KOCUHYC H TaHT€HC yIJIOB O U
—a.

158-161 | @opMymIBI CIIOKEHUS.

162-163 | Cunyc, KOCHHYC H TaHT€HC JIBOITHOTO
yria.

164 Cunyc, KOCHHYC U TaHTeHC
IIOJIOBUHHOTO yTJIa.

165-166 | @opMyibl IPHBEIEHIS.

167-168 | CymMa u pa3HOCTh cuHYCcOB. CymMMa I
Pa3HOCTh KOCHHYCOB.

169 IIpon3BeneHe CHHYCOB H KOCHHYCOB.

170 TpHroHOMeTpIIecKHe GOPMYITBL.

171 KontpoabHasgs paGora Ne 11
«TpuroHomerpuieckne (popmMyabn).

Bexmoput 6 npocmpancmee (9 uacos)

172 Ilonsmue  eexmopa.  Paeencmeo
GEKINOPOB.
173 Croscenue u @oruumaHie GeKnopos.
CyMMa HeCKONbKUX GeKINOPOG.
174 Vmnoowcenue eexmopa na yucio.
175-176 | Komnnanapmnvie eexmopwi. Ilpasuno
napanienenuneoa.

177-179 | Pasnooxcenue eexmopa no mpem
HEKOMNTIOHAPHLIM GEKINOPAM.

180 Konumponvnaa paooma N 12
«Bexmoput 6 npocmpancmeéey.

TpuroHomeTpnyeckne ypaBHeHus (21 yac)

181-183 | YpaBHeHUe cosx = a.

184-186 | YpaBHeHue sinx = a.

187-188 | YpaBHeHue tgx = a.

189-192 | TpuroHomerpudeckie YpaBHEHHUS,
cBOIAIIECS K  aireOpamdecKuM.
OnHOPOIHBIE U JINHEHHbIe YPaBHEHHSL.

193-195 | Metox 3aMeHBI HEH3BECTHOTO U
pa3nokeHHs Ha MHOXHTeTH. Merton
OIICHKH JIeBOII U TIIpaBOil dacTeil
TPUTOHOMETPHYECKOTO YPABHEHIISL.

196 Konrpoabnass paGora Ne 13

«TpuroHoMerpuyeckue
YPaBHEHHSI».
197 CucreMsl TPUTOHOMETPHUIECKUX
YpaBHEHHII.
198-199 | TpuroHomeTpHuyecKkiie HEPaBeHCTBA.
200 TpuroHoMeTpu4eckHe ypaBHEHUS H

HEpaBEHCTBA.
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201 Hepa "Mamemamuyueckas

kapycens '

ITosmopenue (3 uaca)

202 Axcuomvr  cmepeomempuu  u - ux

cneocmeus. 11 apanieilvbHocb NpAMbIX
u niocxkocmeil.

203 Ilepnenouxynaprocnms — npamvix  u 1
niaockocniell.
204 Mhnozoepannuxu. 1
11 kiace
Ne HassaHue Tem Kypca anrebpbl Kon-so
n/n yacos
1. | TpuroHoMeTpudeckue GpyHKITHI 20
2. | IIpousBojHAas I €€ TeOMETPUUIECKIIT CMBICT 20
3. | IIpuMeHeHHe IPOU3BOJHOI K HCCIIEI0BAHHIO 18
yaKumm.
4. | UaTerpan 17
5. | KomOunaropuka 13
6. | DIeMeHTHI TEOPUU BEpOSITHOCTEI 13
7. | CtatucTHKa. 9
8. | UtoroBoe moBTOpeHNe Kypca anreOpbl U Hadaia 26
MaTeMaTHYeCKOTO aHaJIH3a
HTor0 136
HasBaHne TeM Kypca reoMeTpuu
1. | umHap, KOHYC U Iap. 16
2. | OOBeMsI TelL. 17
3. | BeKTophl B IPOCTPAHCTBE. 6
3. | MeTox KoOopIHAT B IPOCTPaHCTBE. [[BIDKEHIIE. 15
4. | toroBoe MOBTOpeHNE Kypca TeOMeTpUU 14
HTor0 68
Ne m/m Tema ypoka KonauuectBo
4acoB
1. OO6acTh OIpeJeneHus U MHOXKECTBO 1
3HAYeHHI TPHUTOHOMETPHUIECKHIX
yHKITIT.
2 O0nacTh OIpeJereHus U MHOXKECTBO 1
3HaYeHUI TPUTOHOMETPUIECKIX
(yHKIIHH.
3. OO0nacTp ommpejieNeHHss 1 MHOKECTBO 1
3HAuEeHHI TPUTOHOMETPUIECKIX
¢yHKIHH.
4. YeTHOCTB, HEYEeTHOCTh 1
TPUTOHOMETPHYECKUX (YHKITHII.
5. YeTHOCTB, HEYETHOCTh 1
TPUTOHOMETPHYECKUX (YHKITHII.
6. YeTHOCTB, HEYETHOCTh 1
TPUTOHOMETPUYECKUX (PYHKITHII.
g2 CBolicTBa (YHKINH y = COSX H €€
rpadux.
8. CBolicTBa (YHKINH y = COSX H €€ 1
rpaduk.
9. CBolicTBa (YHKINIH y = COSX H €€ 1
rpaduk.




10.

CBoficTBa ¢yHKnUH y =sinx u eé
rpaduK.

11. CBoiicTBa (yHKnUH y =sinx u eé
rpadux.

12. CBoiicTBa (yHKIHH y =sinx u eé
rpaduk.

13. CBoiicTBa (yHKIHII y =tgx u eé
rpadux.

14. CBoiicTBa (yHKIHII y =tgx u eé
rpaduk.

15, OO6patHbIe TPUTOHOMETPHIECKHE
(hyHKIIHH.

16. Oo6patHbIe TPUTOHOMETPUYECKUE
¢yHKIHH.

17: Oo6patHbIe TPHTOHOMETPHUYECKIE
QyHKIIm.

18. Tpuronomerpryeckne GyHKIIHH.

19. TpuroHoMeTpiaeckne GyHKIIHH.

20. KonrpoabHas  pabora Ne 1
«Tpuronomerpuyeckne GpyHKRIHN»

21. ITlonuamue YUIUHOPA. ITnowaow
noeepxHocmu l[lLVllHapll.

22. Ilonsmue  yununopa. ITnowaow
10GePXHOCINU YUTUHOPA.

23. Ilonsmue  yununopa. ITnowaow
10GepXHOCINU YUTUHOPA.

24. ITonamue KoHyca. IInowaow
noeepxHocmu  komyca. Yceuenuwiii
KOHYC.

25 ITonsmue KoHyca. IInowaow
nogepxHocmu  KoHyca. Yceuenuwiii
KOHYC.

26. Ionsmue KoHyca. ITnowaow
noeepxHocmu  KoHyca. YceueHnuoiil
KOHYC.

27, Ionsmue KoHyca. ITnowjaow
noeepxHocmu  Komyca. YceueHuwiii
KOHYC.

28. Coepa u wap. Bzaumnoe
pacnonodicenie cgepuvl u NIOCKOCHIU.

29. Kacamenvnas naockocmv x cghepe.
ITnowaow cepo.

30. Bzaumnoe pacnonoxcenue cgepor u
npAMoIl.

31. Cepepa, enucannas 6 YyulnuHOpU4eckyio
nogepxrocme. Ilpocmeiiuiue 3adaqu
KOOpOUHamax.

32. Ceepa, enucannas 6 KOHUHECKYIO
1108EPXHOCINb.

33. Ceuenus YUTUHOPUYeCKOoll
10GEPXHOCINU.

34. Ceueniiss KOHUYeCKOll N0GEPXHOCII.

35. Pewenue 3aoau. Lunundp, xownyc u
wap.

36. Koumponsnaa  paooma Ne 2

«Quaunop, KoHyc u wiapy.




37. TIpousBoaHas.. 1

38. IIpon3sBoaHas. 1

39. IIpousBonHas. 1

40. TIpou3BojHas CTENEHHOI () YHKITHIL.. 1

41. TIpou3BoHas CTENEHHO () YHKITHIL. 1

42. TIpon3BogHAs CTENEHHOM () YHKITIH. 1

43. IIpaBwia middepeHnnpoBanms. 1

44. IIpaBmia ;uddepeHIpoBanus. 1

45. IIpaBmia quddepeHIpoBanus. 1

46. IIpon3sBoaHsIe 3IeMEHTapHBIX 1
byHKIII.

47. IIpou3sBoaHsIe 3IeMEHTapHBIX 1
byHKIHII.

48. IIpou3sBoaHsle 3IIeMEHTapHBIX 1
yHKImi.

49. IIpon3sBoaHsIe 3Ie€MEHTapHBIX 1
yHKImi.

50. T'eomeTpraeckuit CMBICIT 1
TIPOH3BOIHOIL.

S1. T'eomeTprueckuit CMBICTT 1
IIPOU3BOJIHOIL.

52 T'eomeTprueckuit CMBICT 1
TIPON3BONHOIL.

53. T'eomeTprueckuit CMBICT 1
TIPOU3BOIHOM.

54. IlpousBogHas e€ TreoMeTpHYeCKHIl 1
CMBICIL

55 IlpousBogHas €€ TeoMeTpHYeCKHUIl 1
CMBICIL

56. Kounrpoapnass  pabora Ne 3 1
«IIponsBonHas H eé
reoMeTPpHYeCKHil CMBICII).

57. Obvem NPAMOY20IbHO20 1
napanienenuneoa.

58. Obvem NPAMOY20IbHO20 1
napanienenuneoa.

59. Obvem npsamMoll npusMsl U YUIUHOPA. 1

60. Obvem npsamMoll npusMul U YUIUHOPA. 1

61. Ob6vem npAMoil npusMsl U YUTUHOPA. 1

62. Boiuucnenue  obvemos  men ¢ 1
novouipro onpe()eflemmzo UHmMeepaia.
Obvem HaKNOHHOU NPUBMBL.

63. Obvem nupamuds. 1

64. Obvem xonyca. 1

65. Obvem HAaKAOHHOI npusmel, 1
nUpamMuodsl U KOHyca.

66. Obvem HAaKIOHHOI npusMol, 1
nUPamMuobl U KOHyCa.

67. Obvem wapa. 1

68. Ob6vem uiapoeozo cezmenma, 1
UapoBo2o Cos U UAPOBO20 CEKMOopd.

69. ITnowaow cpepe. 1

70. Obvem wapa u niowads cghept. 1

71. Ob6vem wiapa u naowads cpepoi. 1

72. O0BéMBI Tell. Pemenne 3amay. 1




73.

Koumponvnas  paooma N 4
«Oodvemul mein.

74. Bospacranue u yopBaHHe (QYHKIHIL 1

75. Bospactanue u yopBaHne QyHKIHH. 1

76. DKCTpeMyMbI () yHKIIHIL. 1

77. DKCTPeMyMBI () YHKIIHIL 1

78. DKCTPeMyMBI () YHKIIHIL 1

79. IIpumenenne TIPOU3BOAHOI K 1
TIOCTPOEHIIO rpaduKoB HYHKIIHIL.

80. IIpumeHenne TIPOH3BONHOI K 1
ITOCTPOEHHIO rpadiKOB (HYHKITHIL.

81. IIpumenenue TIPOU3BOJIHON K 1
TIOCTPOEHIIO rpaduKoB ¢ yHKIIHIA.

82. IIpimvenenne TIPOM3BOIHOM K 1
IIOCTPOEHHIO rpadiKOB (HYHKIIHIL.

83. Hanb6osoree u HalMEeHbIIIee 1
3HaueHNs (YHKIHH.

84. Hanb6oboree u HalMeHbIIlee 1
3HaYeHHS (HYHKIUH.

85. Hau6onburee u HauMeHbIIee 1
3Ha4YeHHs (HYHKIH.

86. Bemykinocts  rpadmka  dyHKIHIL, 1
TOYKH ITeperuoa.

87. Bemykiocte  rpaduka  (yHKIHH, 1
TOYKHU TIepernoa.

88. Bemykiocte  rpaduka  (QYHKIHH, 1
TOYKH TIeperuoa.

89. IIpimenenue MIPOM3BOIHOMN K 1
HCCIIe0BAHIIO QYHKITHIL.

90. IIpumeHenne TIPOU3BOJIHON K 1
HCCIIeIOBAHUIO (yHKITHIL.

91. KontpoabHas  pabora Ne 5 1
«IIppMeHeHHe  NPOU3BOXHON K
HCCIeJOBAHHI0 PYHKIUID).

92. IlepBoOOpa3Has. 1

93. IlepBOOGpasHas. 1

94. IIpaBuia HaXO0KJICHISL 1
TIepBOOOPa3HBIX.

95: IIpaBmna HAXO0K/ICHUS 1
TIepBO0OPA3HBIX.

96. IInomans KpUBOIHHEHHON Tpamenumn 1
U HHTeTpai.

97. IInomane KpHBOIHHENHON Tpamemun 1
U HHTeTrpa.

98. IIlnomiage KpHBOIHHEIHON Tpamemun 1
U HHTerpa.

99. BprmucieHne HHTETpaos. 1

100. BrraucieHne HHTerpaioB. 1

101. Brmncnenne Iwiomaneit ¢uryp ¢ 1
ITOMOIITBIO HHTETPAJIOB.

102. Borucnenne 1wromaneit ¢uryp c 1
TIOMOIIBIO HHTETPAJIOB.

103. Brmuncnenne 1mromaneir ¢uryp c 1

IIOMOIIIBIO HHTETPAJIOB.




104.

IIpumenenue npou3600HoIL u
uHmezpana K peuleHiio

npakmuyeckux 3a0ay (ypok-uzpa)

105.

IIpumeHenne IIPON3BOIHOMH u
HHTeTpaja K PeIeHHI0 IPAaKTHYeCKUX
3a1ad.

106.

TIpuMeHeHne IPOM3BOIHOI u
HHTETpalia K PelIeHHI0 IPAK THIECKIX
3a1ad.

107.

IIpumenenne TIPON3BOIHOM u
HHTerpaja K pelIeHHI0 TPaKTHIeCKHX
3aad.

108.

KontpoabHas padora Ne 6
«IIepBooGpa3Hasi H HHTEIpaI».

109.

ITlonsmue gexmopa. Pagencmeo
GEeKNOopoes.

110.

Crnoocenue u goryumarue GeKNMopoe.
CyMMa HeCKOJIbKUX GeKINOopOoa.

111.

Vmnoowcenue GeKnopa Ha 4ucio

112.

Komnnanapnvie eexmopui. Ilpasuno
napanienenuneoa.

113.

Pasnoxcenie Gexmopa no mpem
HEKOMNIAHAPHBIM GeKINopam.

114.

BeK"Iprl G npocmpadcmee.

115.

Hpﬂ,MOyé’OﬂbH(lﬂ cucmema KOOP()UH[IHI
6 npocmpadcmee.

116.

Koopounamw eéexmopa. Cesizo
MedxHCOY KOOpOUHAMAMU GEKMOPOE U
KOOPOUHAMAaMU MOYeK.

L17.

Koopounamer gexkmopa. Ceszo mexncoy
KOOpOUHamamut GeKIMOpPOos u
KOOPOUHAMAMU OYex.

118.

TIpocmeiiuiue 3a0a4u 6 KOOPOUHAMAX.
Vpasnenue cghepoi.

119.

YVeon meoncoy eexmopamu. Cransproe
npouseedeHe GeKINopoes.

120.

Veon meorcoy eexmopamu. Cransproe
npousgederiie GeKMopos.

121.

Veon mesncoy eexmopamu. Cransproe
npousgedeHue 6eKnopog.

122.

Buviuucnenue Veil06 MedHC 0y npaveimu u
NJI0CKOCTAMU.

123.

Beiuucnenue y2noe mexcoy npameimu u
NJA0CKOCTIAMU.

124.

Vpasnenue nnockocmiu.

125.

Lenmpanvuas cummempus. Oceeas
cummempus. 3epranvHas cummempus,
napaunenvHulil nepemoc.
Ilpeobpaszosarue nodobus

126.

Lenmpanvuas cummempus. Oceeas
cummempus. 3epranoHas cumMmenpus,
napainenvublil nepemoc.
Ilpeobpaszosarie nodobus

127.

Meusxicenue. Pewtenue 3aoau (ypok-
uccnedosatie)




128.

Memoo koopounam e npocmparcmee.
Heuoicerue.

129. Koumponwsnas paéoma Ne 7 «Memoo 1
KOOpOuHam é npocmpancmee.
JHeusicenuey.
130. IIpaBmIo Ipou3BeIeHNS. 1
131. IIpaBmio mpon3BeIeHNS. 1
132. IlepecTaHOBKIL 1
133. IlepecTaHOBKH.
134. Pazmemmenus. 1
135. Pazmemmenus. 1
136. CoueTaHHs H HX CBOIICTBA. 1
137. CoueTaHus U HX CBOIICTBA. 1
138. Bunom HeroToHa. 1
139. Bunom HeroToHa. 1
140. Kombunaropnka. Penrenne 3ayayq. 1
141. Komb6unaropuka. Penrenne 3amayq. 1
142. KonTpoabHasi padora Ne 8 1
«KomO0HHAaTOpPHKAY.
143. CoObITHS. 1
144. KomOuHamus coObITHIl. 1
TIpOTHBOMOIOKHEIE COOBITIIS.
145. KomOuHamus coObITHIlL. 1
TIpOTHBOIOIOKHEIE COOBITIIS.
146. BeposTHOCTh COOBITHS. 1
147. BeposTHOCTD COOBITHS. 1
148. CI105KeHIe BEpOSITHOCTEIL. 1
149. C1o:xeHHe BepOSTHOCTEI. 1
150. HezaBucnmMsle coOBITHS. YMHOKEHHE 1
BEpOSITHOCTEI.
151. HesaBucumele coOBITHS. YMHOKEHIE 1
BEPOSTHOCTEIL.
152. Cratuctudeckasi BEpOSITHOCTh 1
153. Cratuctudeckasi BEpOSITHOCTh 1
154. DJIeMEeHTHI TEOPHH BepOSTHOCTEI. 1
Pemenue 3amaud.
155. KontpoabHasi padora Ne 9 1
«JJ1eMeHTbI TEOPHH
BepOSITHOCTEH».
156. CiryJaiiHple BEeJIHIIHBL 1
157. Ciry4ailHble BEeIHIIHEL 1
158. IleHTpanbHbBIe TEHISHIIHN. 1
159. IleHTpanbHbIE TEHISHITIH. 1
160. Mepsr pasdpoca. 1
161. Mepsl pasbpoca. 1
162. MepsI pazbpoca. 1
163. Cratuctuka. Pemenne 3amad. 1
164. KonTpoabHas padora Ne 10 1
«CTaTHCTHRA»
165. Veon mestcoy kacamenvroii u xopooii. 1
[ee meopemvr 06 ompeskax,
CBA3AHHBIX C OKPYAHCHOCHIbIO. Yensl ¢
GepuILUHaMU GHYMPU U GHe Kpyaa.
166. Bnucannuiii yemvipexy20avHUK. 1
167. Onucannviil Yemvipexy2onbHUK. 1




168.

Teopema o meouane. Teopema o
buccexmpiice npey2obHUKA.

169. Dopmynvl nAOWAOU MPEY2OTbHUKA. 1
Dopmyna I'epona.

170. Teopema Menenas. Teopema Yeguvi. 1

171. Onnunc. Tunepbona. Ilapabona. 1

172. IlapannenvrHocms npsamuix u 1
niaockocmeil.

173. ITepnenouxyasapHocime npamuix u 1
naockocmeil.

174. Mmnozoepannuxu. 1

175. Mnozoepannuxu. 1

176. Tena epawernus. Obvemvt men 1
epayenus.

177 Tena epawjerus. Obvemvi men 1
epauyenus.

178. Memoo xoopounam e npocmparncmee. 1

179. Mertoib! pemeHus ypaBHeHHII ¢ 1
OJTHHM HEH3BECTHBIM.

180. IIpuéms! pemnieHns ypaBHEHHII ¢ 1
JIBYMSI HEH3BECTHBIMI.

181. IIpuémsl pemeHns ypaBHeHUII ¢ 1
JIBYMSI HEH3BECTHBIMH.

182. HepaseHcTBa, CHCTEMBI U 1
COBOKYITHOCTH HEPaBEHCTB C OJJHUM
HEH3BECTHBIM. METOMIbI HX PEIIeHHS.

183. HepasencTBa, clCTeMBI U 1
COBOKYITHOCTH HEPaBEHCTB C OJJHIM
HEeH3BECTHBIM. MeTO/IbI HX pelleHHs.

184. CrocoOBI U METOJIbI PENIeHHS CHCTEM 1
YpaBHEHHIA ¢ IByMsI HEH3BECTHBIMIL.

185. CrocoOBI U METOJbI PENIeHHS CHCTEM 1
YpaBHEHHII ¢ IByMsI HEH3BECTHBIMII.

186. 300paxxeHne Ha KOOPAUHATHOI 1
IUIOCKOCTH PEIeHHI HepaBeHCTB U
CHCTEM HEPABEHCTB C IBYMS
IIePEMEHHBIMU.

187. H300paxeHne Ha KOOPIHHATHOI 1
IJIOCKOCTH PEeIIeHHI HepaBeHCTB U
CHCTEM HEPaBEHCTB C IBYMS
IIePEMEHHBIMU.

188. TTox0/1BI K penIeHuio 3a/1a4 ¢ 1
IapaMeTpaMi.

189. Tlomxopl K pelieHuro 3a1a4 ¢ 1
TapaMeTpaMi.

190. TToxoB! K penIeHmo 3a/1ad ¢ 1
TapaMeTpaMi.

191. ITox0/1B!I K penIeHmIo 3a/1ad ¢ 1
TapaMeTpaMH.

192. Brrucienns i npeoopa3oBaHus. 1

193. Berriucienns i npeoopa3oBaHus. 1

194. VpaBHEeHHS. 1

195. ‘YpaBHEHHS. 1

196. ‘VpaBHEHHS. 1

197. YpaBHEHHS. 1

198. Hepasenctsa. 1




199. HepaBencTsa. 1
200. TekcToBbIE 3a1all. 1
201. TexcToBbIe 3a1a4H. 1
202. OYHKIHMH U TpadUKIL 1
203. OYHKIUH U TpadQUKIL 1
204. IIpousBoaHas U HHTETpal. 1

3. IIpnaoxkeHHe K MporpamMMe.

IInanupyercs ygactie B HITK (UIKONBHBIN 1 pailOHHBIN YPOBHHU) C HCCIIe0BAaTEIbCKUMH paboTaMu
10 TeMaM:
«IIpaBHIIBHBIE MHOTOT PAHHHKID)
«KoMy HyXHa 3Ta TPHTOHOMETPHSD»
«JIorapugMsl B MaTeMaTHKe U HE TOJIHKO»
«KBagparypa Kpyra (IIH 3HaMEHHUTBIE 3a/1a4H JIPEBHOCTH )»
«CHCTeMBI KOOPJIHHAT
«@uUrypsl I Tej1a BpaIleHUus».

KoHTpOIbHO — H3MepHTeIbHbIE MATEPHATBI.
10 knace
KontpoabsHas padora Ne 1 «/le1mMocTh 1Hce D

Bapmuanr 1.
1.Haiftu octatok oT jeneHus uucia 485 638 Ha S5, He BBINOIHASL
JIeTIeHHS.
2. Haiftu mociexHor0 nudpy gucia 35 L 4P,
3. JlokazaTh, 9TO YHCIIO gls _3% nenurcsd Ha 26.
4. HatypanbHble wicia 8n + 1 1 5n + 2 nensrcs Ha HaTypaabHOE THCII0
m # 1. Haiitu m.
5. Jloka3aTb, 4TO ypaBHeHHe 26x + 39y = 15 He UMeeT IeI09HCIeHHbIe
pemIeHuit.
6. JlokasaTb, 9T0 ypaBHeHHEe X2 — y2 = 230 He UMeeT LEI0YHCIEHHBIX
peIIeHuIL.

Bapuanrt 2.
1.Haiftu ocTaToK OT JiesieHus gyucia 728 362 Ha 4, He BBIIOIHSS JIeJICHIS.
2. Haiftu mocresmoro mudpy uncaa 93 4 239,
3. JlokazaTh, 9TO YHCIIO 236 4 418 nenurcs Ha 17.
4. HatypainbHble 9icia 6n + 51 7n + 5 Iendrcs Ha HaTypadbHOe THCII0
m # 1. Haiitu m.
5. Jloka3atb, 4To ypaBHeHIe 36x + 45y = 11 He IMeeT LeTOIHCIEHHbIe
pelieHuit.
6. Ilokasatk, uto gncino a = (x —y)?(x + y + 1)? nemitcs Ha 4 npu
JIEOOBIX LEIbIXX U Y.

KonrpoasHasi padora Ne 2 «IlapanielbHOCTh IPAMOiil M INIOCKOCTHY.

Bapuanr 1.

1.IIpgaMas a mapajienbHa IUIOCKOCTH @, a IpsAMas b JIeXKHUT B IUTOCKOCTH
a. OmpeemmiTe, MOTYT JIH IPSIMBIe @ U b:

a) OBIT MapaIeTbHBIMIL

0) mepecekaTbcs;

B) OBITH CKPEIIHBAIOIIIIMHCS.

2. Touka M He nexut B Iwiockoctu Tpanemm ABCD(AD || BC).




a) Jokaxure, 9To TpeyroabHUkK MAD n MBC uMeloT mapajule/bHble
CpeJHUe JIHHHUIL.

0) HaiinuTe AIHMHBI 5THX CPeAHUX JIHHII, ect AD: BC = 5: 3, a cpeHas
JIMHUS TpaIeliu paBHa 16 cM.

3. Uepe3 BepmmmHy A kBajgpata ABCD mpoBeneHa mpsmas KA, He
JeXalas B INTOCKOCTH KBaJpaTa.

a) Jlokaxure, uto KA u CD - ckpenuBaronmecs mpsMsle.
6) Haitymre yron mexny KA u CD, ecmu 2£AKB = 85°, 2ABK = 45°.
Bapmnanr 2.

L.IIpamMas a mapaiienbHa IUIOCKOCTH @, a IpsAMas b mepecekaer
IUTOCKOCTH . OTpeienTe, MOTYT JIH IIPSMbIE a 1 b:

a) OBITH MapaJUIeTbHBIM;
0) mepeceKaThbCs;
B) OBITH CKpPENTHBAFOIIIUMUCS.

2. Tpeyronerauk ABC u tpameuuss KMNP HMeOT OOLIyI0 CpPEeIHIO
ymHuto EF, npuaem KP || MN,EF || AC.

a) Jlokaxwure, 9to AC || KP.

6) Haitimre KP u MN, ecnmu KP: MN = 3:5,AC = 16¢cMm.

3. Touka M He J€XHUT B IUIOCKOCTH poMba ABCD.

a) Jloxaxurte, uto MC 1 AD - cKpeImuBarouecs npsmele.

6) Haiiaute yron mexay MC u AD, ecniu £MBC = 70°, £LBMC = 65°.
KonTtpoapHas padora Ne 3 « MHoOrowieHbl. Ajiredpandeckue ypaBHeHHD).

Bapmnanr 1.
1. BemomnuTe peneHne MHorowreHa x* + 3x3 — 21x% — 43x + 60 Ha
MHOTOWIEH X2 4 2x — 3.
2. He BBIIONHAS JeIeHHS, HAilTH OCTaTOK OT JeleHHsI MHorowieHa x* 4
x3 + 7x? + x + 3Ha 1BywIeH (x — 2).
3. Pemmte ypaBrenue: 2x3 —x? —13x — 6 = 0.

4. HaiiuTe WieH pa3iIoKeHIs OHHOMA (x2 - x%)ls, He COJep Kallmii X.
5. Penmute ypasrerne (x + 1) (x + 2)(x + 3)(x + 6) = 168x2.
x? —xy +y? =21,

2 —2xy+15=0.

Bapuanr 2.

1. BemonHute nedeHme MHorouwleHa x* —9x% +x%+8lx+70 Ha
MHOTOUIeH X2 — 4x — 5.
2. He BBINOTHSS AeIeHNS, HafiTH OCTaTOK OT JeJIeHIS MHOTOWIeHa 2x % —
x® — 2x? + 3xHa nBywIeH (x — 1).
3. Penmute ypasaenue: 3x3 — 10x? —9x + 4 = 0.

6. Penute cucteMy ypaBHEHHIL:

4. Haiiiute wWieH pa3ioxKeHHs OHHOMa (sz — %)10, HE COofiep KalIuii X.
5. Penmite ypasuenue (x — 1)(x — 3)(x + 2)(x + 6) = 72x2.
2x% — 3xy + 2y? =4,

2x% 4+ 3y% =14.

KontpoabHasi padora Ne 4 «IlapaiieIbHOCTH IIOCKOCTEM.

6. Pemmute cucteMy ypaBHEHUIL: {

Bapmnanr 1.
1. ITocTpoHTh ceueHne, IPOXosIliee Yepes IMHUN U TOUKH, BbIIe/ICHHbIE
Ha gepTexe (puc. 1).
2. Pebpo kyba ABCDA,B,C; D, paBHO 2 cM. HaiiuTe paccTosiHIIE MEKIY
npsMeMi AB u B1D.




P, 3. }ona)mrre, YTO JIHHHH II€PECCUCHU A IBYX

map rapajIeIbHBIX IUTOCKOCTelH
IapajuIeIbHbI.
A B
Bapmnanr 2.

1.ITocTponTs cedeHHue, MPOXOoIIIee Yepes THHHU
1 TOYKH, BBIJISJICHHBIE Ha YepTexe (puc.2).

2. Jan TIpsSIMOIt TapaJuIe eI HIe |
ABCDA,B,C,D;, OCHOBaHHEM KOTOpPOTO
spusercs pom6 ABCD, <BAD = 30°,AB =
18, BB, = 12. Haittu miomans AB,C, D.

3. HemapamiensHble oTpe3ku AB u CD nexat
COOTBETCTBEHHO B MapaLIeTIbHBIX INIOCKOCTIX
u 3. UTO MOXKHO CKa3aTh O B3aHMHOM PacIOIOKEHUH IpIMBIX ACu BO?

KontpoabHasi padora Ne 5 «CTeneHs ¢ 1eiiCTBUTEIbHBIM MOKa3aTeIeM.

Bapmnanr 1.
1 1 3 3
1. Boramenuts: 1)273 « 642 — 645: 274 2) V4 + 2 V2 « V4 — 2 V2.
3
6
2. VopocTuTte BelpaxeHue npu a > 0,b > 0: 1) #,
VZ+1
2) ( 1 ) ®q ‘/E"'l.
a V21
- Jad—a
3. Cokparturb Apodb mpu a > 1: T
a—2az2+1
4. M36aBUTBCS OT HPPAIHOHAIBHOCTH B 3HAMEHATENe JPOOH 3 ——— oy ! %
-2
5. VipocTuTe BBIpaKeHHe ( 7+ ‘;—‘/_ ali)
a+3a2 R

6. B OeckoHeUHO YyOBIBarOIIEil TeOMETPUIECKOI IPOTrPecCHU IEPBBI
wieH Ha 9 Oonbmre Broporo. Cymma IpOTPECCHH, COCTaBIEHHOH H3
WIEHOB JaHHOII IIPOTrpecCHH ¢ HeYeTHHIMH HOMepaMu, Ha 12 Goibime
CYMMBI IIPOTPECCHH, COCTABJICHHON M3 WIEHOB JaHHOI IPOTPecCHH ¢
YeTHBIMH HOMepaMu. HalfTu 3Ty IporpeccHo.

Bapmnanr 2.
1 1
1. BoruncauTh: 1)83:271 + 372 « 813;

2)5\}17 — V46 717+ V6.

2. Yropoctute BlpaxeHue npu a > 0,b > 0: 1)

J3+1
2 (o)

3. Cokparuts J1podb mmpu a > 1:

4a

b

pH 3
a+4 Jva+4
—_—
az+2a
4. M36aBUTBCA OT HPPAIIIOHATIFHOCTH B 3HAMEHATEITe IPoOH ﬁ
2— V2

va . a%2s )4

2
5. VipocTuTe BhIpaXKeHHe | — I—a 205

az+2%7a




6. Hafitm cymMy OecKOHEYHO YyOBIBAIOIIEHl T'€OMETPHYECKOMH
NIPOTPECCHH, €CIH CyMMa BCEX €€ WICHOB, CTOSIINX Ha HEYeTHBIX
MecTax, B 4 pa3a Ooiblle BceX €€ WICHOB, CTOSIIIX Ha YeTHBIX MecTax,
a CyMMa IepBBIX TPeX WICHOB IIPOTPECCHH paBHA 63.

KontpoasHasi padota Ne 6 «CTeneHHasi yHKIUI».

Bapmnanr 1.

1.Haiiure 06macts onpeneneHus yHknuu y = V1 —x + V4 — x2.

2. M3ob6pasute sckuz rpaduka ¢ymkmma y = (x—1)"+2 mu
MepevnCIuTe ee OCHOBHBIE CBOIICTBA.

3. Pemute ypaBHEHue:

1) VXT2+1=0; 2)3}24+\/x2+5=3;

N5—x—Vx+7=0; 4) V3x2+5x+1+ /3x2+5x+8=7.

VE=1+ Jy+1=3,
xy=5-x+y.

5. Penmite HepaBeHCTBO v x2 + 2x — 8 > x — 4.

4. Pemmte cuCTeMy ypaBHEHHIL: {

Bapmnanr 2.
l.Hafinure  obmacte  ompenenenus  yHKmmm y = Vx+2+
V5 — 4x — x2.
2. Usobpasute scku3 rpaduka ¢yskmma y = (x+1)*—3 u
MIepeYHCIINTe €e OCHOBHBIE CBOIICTBA.
3. Pemute ypaBHEHue:

1) VX+ Vx+1=-2; 2) f11—3/x2+7=3;

3)2—x—+Vx+10=0; 4)x2—5x+16—-3yx2—5x+20=0.

x—y 20
L )x—y+ [ I=
4. Penmite cucTeMy ypaBHEHHIL: xty - xty
x? +y? =34,

5. Pemmte HepaBeHCTBO /8 + 2x — x2 > 6 — 3x.

KonrpoabHasi padora Ne 7 «IlepneHIHKYISAPHOCTH NPSIMBIX H IJIOCKO

cTei».

Bapmnanr 1.
1. TnaroHainb kyba paBHa 6 cM. Haitmure: a) pe6po ky0a; 0) KocHHYc yIiia
MKy THaroHajIbio Kyba H INIOCKOCTBIO OJTHOI U3 ero rpaHeii.
2. Cropona AB pomba ABCD paBHa a, oIUH U3 yIIIOB poMOa paBeH 60°.
Uepes cropoHy AB mpoBejieHa ITIOCKOCTh @ Ha PACCTOSHIH g OT TOUKH
D.
a) Haitnute paccTostHHe OT TOUKH C 110 IUIOCKOCTH Q.

0) Ilokaxure Ha pICYHKe JMHEHHBIH yroal JBYIPaHHOTO yIJa
DABM,M € a.

B) Haiimite cunyc yriza MexIy IUIOCKOCTBIO poMOa U IIOCKOCTBIO Q.

Bapnanr 2.

1.OcHOBaHHEM IPSMOYTOJIBHOTO Mapajlielenuneia CIyXKHT KBaJapaT,
JHMATOHATH Mapalelelumesa paBHa 2v6 CM, a ero H3MepeHHs
oTHOcATCs Kak 1:1:2. Haiinute: a) u3MepeHHs Mapajuielenuinesna; 0)
CHHYC yIJla MEXJy JAHaroHaJIbIO ITapajleleliie/ia i IIIOCKOCTBI0 ero
OCHOBaHUS.
2. Ctopona kBazpata ABCD paBHa a. Uepes ctopony AD npoBeeHa

a
IUIOCKOCTB @ Ha PACCTOSHUM > OT TOUKH B.

a) Haiinute paccTosiHIe OT TOUKU C 10 IUIOCKOCTH (.




6) IlokaxnTe Ha pICYHKE JHHEIHBIH Yroax IBYTPaHHOTO yIiia
BADM,M € a.

B) Haiigure CHHYC yTIJIa MEXIY IUDIOCKOCTBIO KBaJipaTa U INIOCKOCTBIO .

KontpoabHasi padora Ne 8 «Iloka3aTenbHasi pyHKIUS.

Bapmnanr 1.
1.CpaBruTe wicna: (m — 3)~56u (r — 3)7°.

1\2—3x % %
2. Pemmute ypaBHeHue: 1) (g) = 25; )4 +2"-20=0.

x—6 x2-1
3. Penmute HepaBeHCTBO: 1) ( Jﬁ) < é; 2) (%) 2z I
4. Penmte ypasaerne 3°72 + 85 1 = 571 £ 104377,
5. Penmth rpagudueckn HepaBeHCTBO 2° > 3x — 1.
2 i®
(l)xz+3x _ &
7 T 16° o
1 )‘ 1

7". Pemmmre HepaserctBo 47 < (3

6. Penmuts cucremy {

Bapmnanr 2.
1.CpasruTe wicna: (5 —m) 8 u (5—m) =174
2. Penmite ypasrerne: 1) (0,1)2 3 =10; 2)9"—7.3"—18=0.
6 24
3. Pemnte HepaBeHCTBO: 1) (i/?)th > %; 2) (1 %)X <1
4. Pemmte ypasrerme 2*1° — 393 = 2¥*1 4 6 4 37F1
X
S. Penmth rpadudecku HepaBeHCTBO (%) <6+x.
3x2 > 316

¥ % = 3
x—2|

6. Penmuts cuctemy {

” = -
7. Penmire HEpaBeHCTBO (é) >3

KontpoapHas padora Ne 9 «Jlorapupmudeckass GyHKIHSI.

Bapmnasnr 1.
1. Beruncnute: 1) log:116; 2) 51~ 2ogs3,
2

3) log;135 — log;20 + 2logs6.
2. CpaBHHUTE: loggz ulogs g.
3. Pemmite ypaBHenue: logs(2x — 1) = 2.
4. Permute HepaBenctBo: logi(x —5) > 1.

3
5. PemmTe rpaduaecku ypaBHeHHe: logsx = ;.
6. Permite ypaBHeHue: loggx + log X = 14.
7. Pemmte HepaserctBo: 1)log1(10 — x) + logi(x —3) = 1;

6 6

2) loggx —2log,x < 3.
8". Penmuts ypasHerue: [0gy,—1(3x — 2) = 3 — 2l0gz,—,(2x — 1).

Bapuanrt 2
1. Beraucnuts: 1) logs %; 9)ip2*3lags5:
3) log,56 + 2log,12 — log,63.
2. CpaBaute: logs Su logs 2
w8 7

3. Pemmite ypaBuenue: log,(2x + 3) = 3.
4. Penmte HepaBeHcTBO: logi(x — 3) > 2.

2

5. Pemmite rpaudecku ypaBHenue: logix = x2 — 1.
2

6. Perute ypaBHenue: log axt logex = 10.




7. Peumte HepaBenctso: 1)logi(x —3) + logi(9 — x) = -3;
2 2

2) loggx —3log,x < 4.
8". Pemutsh ypaBHeHHe: [0g3y11(2x + 1) = 1 + 2l0gyry1(3x + 1).

KonrpoabHasi pagora Ne 10 « M[HOror paHHHKI.

Bapmnanr 1.
1.OcHOBaHIE MPSAMOTO MapalIelenueia — poMo ¢ quaroHarsmu 10 u
24 cM. MeHpIas aparoHaas Mapaleaenineia 00pa3yeT ¢ INTOCKOCThI0
OCHOBAHUS YTOJI 45°. Haiture Iuiomazs moHoi IIOBEPXHOCTH
napajuieNernuresa.
2. OCHOBAHHE THPAMIIBI IPAaBILTBHBI TPEYTOMBHUK C IVTOMAIbio 9 V3
cM2. J[Be GOKOBbIE TPAHHU MHPAMIIbI HIEPIIEHINKYIAPHBI K IIOCKOCTH
OCHOBAHM, a TPEThS — HAKIIOHEHA K Hell 1011 yTJIIOM 30°.
a) Haiinure nauHbI G0KOBBIX pebep IIpaMILIbL.
0) Haitre miomans O0KOBOIT TOBEPXHOCTH ITHPAMHU/IBI.
3. Pebpo xyba ABCDA,B,C;D;paBHo a. ITocTpoiite ceueHne Kyoa,
npoxojiiee depes Ipamyto B1C u cepequny pebpa AD 1 HaiinuTe
ILIOIIA/Ib ATOI'0 CEYEHHUS.

Bapmnanr 2.
1. OcHOBaHHe @PAMOTrO MapajUleleNnunesa — poMO ¢ MeHbIIei
JuaroHansio 12 cM. BolbIIas aroHais mapalenenmiena papga 16 V2

0 1.5 o
CM 1 00pa3yeT ¢ 00KOBBIM pedpoM yrox 45°. Haliaure mwiomans moaHoit
MOBEPXHOCTH HapaJlIeNelieia.

2. OcHOBaHHEe NHPaMUABl - pPaBHOOEIPEHHBII IPSIMOYTOJIBHBII
TPEYTOMBHHK C THIOTeHy30if 4 V2cM. BOKOBBIE TDaHIH, COJepsKalIue
KaTeThl TPeYroJjbHHKa, NIepIeHIHKYIIPHB! K IUIOCKOCTH OCHOBAHHS, a
TpPeThs IpaHb HAKIOHEHa K Heil 01 yIJIoM 45°.

a) Haiiaute [uinHEI GOKOBBIX pebep MupaMUIBL.

0) Haiimure miomnmaxs O0KOBOI ITOBEPXHOCTH IHPaMHJIBL.

3. Pebpo kyba ABCDA{B,C;D, paBHo a. IlocTpoiire cedeHne Kyoa,
mpoxosiee depe3 ToUKy C U cepeuHy pedpa AD mapauienbHO IpSIMOit
DA,, v HaiiuTe IUIONIAb 3TOTO CEUECHHS.

KontpoabHasi padora Ne 11 «TpuroHoMerpudeckne popmMyanb».

Bapuanr 1.
1. Haifu cosa, ecmu ctga = 7,51 < a < %
2. Beraucnuts tg75°.
3. VIpocTuTe BHIpaKeHHe COS2a — COS (a + g) cos (a - g)
4. JTokasath TOKIECTBO sin2a — ctga = —cos2actga.
5. Beipazure sin®a + cosba yepes cosda.

6. Ioka3ate, 9T0 ecou « + S+ Yy = 7, TO CIpaBeITHBO PaBEHCTBO
sin2a + sin2f8 + sin2y = 4cosacosfcosy.

Bapmnanr 2.

1.Haiitu sina, ecmi tga = V5,7t <a < 151

Y
%

2. BBIYUCINTH COS oS

3. Yopoctute Boipakente sin(a + 60°)sin(a — 60°) — sina.

4. JToka3aTh TOXKIECTBO Sin2a — tga = cos2atga.

5. Beipasure sin*a + cos*a gepes cos4a.

6. Jlokasate, 4T0 ecml @ + S+ Yy =T, TO CIpaBeUIHBO PaBEHCTBO

. . . a
sina + sinf + siny = 4cos; cos gcos }2—/




KontpoabHas pa6ota Ne 12 «BeKTopbl B IPOCTPAHCTBEY.

Bapmnasnr 1.

- - - -

1.Bprunciure CKaJIIpHOE IIPOM3BEJICHNE BEKTOPOB M H N, eCIU M = a +

-

2b—c,n=2a-b,

L

al=2,|b =3,cos(ab)=600,cla,cl b.

2. Tan xy6 ABCDA, B;C;D,. Haiimite yron Mesxxay npssMeiMu AD; i
BM,rne M — cepenuna pebpa DD, .

3. Ilpu nBIOKEHUH NpsAMas a 0ToOpakaeTcs Ha IMPSMYIO aq, a ITIOCKOCTh
Q - Ha TUIOCKOCTh @4. JIOKaXuTe, 9To eci a || @, 10 a4 Il @;.

Bapmnanr 2.

- - -

1.Beraucimite CKaJLIPHOE IIPOU3BEACHHE BEKTOPOB M H n, €CIH m =

2a—b+cn=a—-2b,|a|=3,|b =2,cos(ab>=60°,cJ.a,CLb.

2. Tau xy6 ABCDA, B,C,D,. Haiimute yron mexay mpsMeivu AC i
BC;.

3. IIpu IBHKEHUH IpIMas a 0ToOpakaeTcs Ha IIPSIMYIO a4,  ILIOCKOCTh
Q - Ha IIOCKOCTh @4. JIokaxuTte, uto ecmia L @, 10 a; L ay.

KontpoabHasi padora Ne 13 «TpuroHoMeTpuyecKkne ypaBHeHHS.

Bapmnasr 1.
1.Penmits ypaBHEeHHe:
1) VZcosx—1=0; 2) 3tg2x+ V3 = 0.
2. Haiiqnte KOpHH ypaBHEHHS sin;—c = %Ha otpeske [0; 3.

3. Pemute ypaBHEHuUe:

1) 3cosx — cos?x = 0; 2) 6sin?x — sinx = 1.
3) 3sinx — 5cosx = 0; 4) sinbx — sin4x = 0.
5) sin*x 4 cos?x = cos?2x +%; 6) 5cosx + 2sinx = 3.

4", PeImITh HepaBeHCTBO Sin2x < — -
2

Bapuanr 2.
1.Penmits ypaBHEHHeE:

1) VZsinx—1=0; 2)tgZ—V3=0.

2. HaiinuTe KOpHH ypaBHEHHS COSE = %Ha orpeske [0; 4m].

3. Pemute ypaBHEHUe:

1) sin?x — 2sinx = 0; 2) 10cos?x + 3cosx = 1.
3) 5sinx + 2cosx = 0; 4) cos5x + cos3x = 0.
5) sin*x + cos*x = sin?2x —1; 6) cosx + 3sinx = 2.

4", PenmmTh HEpaBEHCTBO COS3x < — ﬁ
2

11 knace
KontpoabHasi padora Ne 1 «Tpuronomerpnieckue QyHKIIHIY.

Bapmnanr 1.
1°. Haifmite 0671acTh ONpEIEeHNs H MHOKECTBO 3HAYEHMI (YHKIII
y = 2cosx.
20, BelcHUTH, fBISeTca M (YHKIMS Y = SinX — tgx YETHOIL,
HEYETHOM WIN He ABJISETCS HU YETHOI, HI HEYETHOI.




3% M3zobpasute cxematumdecku rpaduk ¢GyHKmuH y =sinx +1 Ha
OTpe3Ke [—%; 271].
4. Haifinute HamOoibllee W HaHMEHbIIee 3HaUeHHI GYHKIHH y =
3sinxcosx + 1.
S. Tloctpouts rpaduk ¢yHkimu y = 0,5cosx — 2. Ilpu Kakux
3HAYEHUAX X (YHKIIA Bo3pacTaeT? Y ObIBaeT?
6". Permmts HepaBeHCTBO V1 + cosx > x? — 4.

Bapmnanr 2.
1° Haiimmre 061acTh OIpeJieTIeHHs M MHOKECTBO 3HAUeHHil (YHKITHI
y = 0,5cosx.
2°. BBISCHUTS, SBISeTCA 1 QYHKIHA Y = COS X —x2 4éTHOII, HeuéTHOil
I He SBISETCS HU YETHOI, HI HEUETHOI.
3%, H306pasute cxeMaTmdeckun rpapuk (yHKOMH Yy =cosx — 1 Ha

T
OTpe3Ke [— =i 271].
4. Haiinute HamOoibllee W HAaUMEHbIIee 3HAUeHHI GYHKIHMH y =
1 2 1_::9
308X — —sin®x + 1.
5. IToctpouts rpaduk ¢yHKIm y = 2 sinx + 1. [Ipu kakux 3Ha9eHHAX
x (yHKIHA Bo3pacTaeT? Y ObIBaeT?

6". Penuts HepaBeHcTBO V1 — Cosx < 9 — x2.

KourtpoabHas padora Ne 2 «[IHIHHIP, KOHYC H IApy».

Bapmnanr 1.
1. OceBoe cedeHHe NWIMHAPA — KBajgpaT, IUIOMAAb OCHOBAHHS
mIHHApa paBHa 16w cv?. Haijure IUIomams IOBEPXHOCTH

LIWIHHpA.

2. BpicoTa KOHyca paBHa 6 CM, yroi IpH BEPIINHE OCEBOIO CEYECHMS
pasen 120°, Haiinure:

a) IUIOIAalb CedeHHs KOHyca IUIOCKOCTBIO, NPOXOIAINell depe3 JBe
00 pa3syrome, yroia Mex Iy KoTopsiMu 30°;

©) momTaxs 6OKOBOII TOBEPXHOCTH KOHYCA.

3. lmameTp mapa paBeH 2m. Yepe3 KOHeLl JAHaMeTpa IIpOBeJieHa
IUIOCKOCTh IIOJ  YTJIOM 45° HeMy. Haiiqure ATuHY JIIHHHI
nepecedeHNs chepsl ¢ ATOM II0CKOCTHIO.

Bapmnanr 2.

1. OceBoe ceueHHe IIIHMHApA — KBAJpaT, AHArOHAIb KOTOPOTO 4 cM.
HaitauTe mrontaip MOBEPXHOCTH IIUTHHPA.

2. Pajiyc ocHOBaHHS KOHyca paBHa 6 cM, a 00pa3yromias HaKIOHeHa K
ILUIOCKOCTH OCHOBaHMSA 1101 yriioM 30°. Haiijure:

a) IUIOI[aNb CedeHHsS KOHyca IUIOCKOCTBIO, NPOXOAfIIell uepes JBe
06pasyroIte, Yroa MexIy KoTopsmu 30°;

0) rromaas GOKOBOIT ITOBEPXHOCTH KOHYCA.

3. JluameTp miapa paBeH 4m. Uepe3 KoOHeI QHaMeTpa IIpOBeeHa

IUIOCKOCTh TIOJ YIJIOM 30° k HeMy. Haiinure Iutomafp cedeHHs Imapa

9TOII INTOCKOCTBIO.

KontpoapHasi padora Ne 3 «IIpon3BoxHasi H e€ reoMeTPHYECKHIT CMBICII».

Bapmnanr 1.
1. HaiiTu npou3BOIHYIO (YHKIIHH:
1 x 8 2%
1) 3x2 — =:2) (§ + 7) ; 3) e*cosx; 1) —.

2. Haiitn 3HaueHne mpomsBojHoil Gymkmmn f(x) = 1 — 63/xB Touke
Xo = 8.

3. 3amicaTh ypaBHeHHe KacaTelbHOIl kK rpaduky ¢yHkuum f(x) =
sinx — 3x + 2B Touke x, = 0.




4. HaiiT 3Ha49eHNS X, IIPH KOTOPBIX 3HAYEHHS IIPOU3BOAHON (PYHKITIHI

x+1

f (x) = x2+43

5. Haiitn Touku rpadmuka ¢yskmun f(x) = x3 —3x%, B KOTOpBIX
KacaTeJIbHas K HeMy IlapaJUIelIbHa OCH abeIicce.

6. Haiitu npomssoanyto ¢y F(x) = logs(sinx).

IIOJIOKUTEIIbHBI.

Bapuanr 2.
1. Haiiti mpou3BOIHYO () YHKITHIL
2 _ 1, — 3,)6. o ail
1) 2x x2,2) (4 —3x)5; 3) e*sinx; 4) —

2. Haiiti 3HaYeHHe POH3BOAHON QyHKIm f(x) = 2 — %B TOUKe

o = 1

0 — 4

3. 3Bammcath ypaBHeHHe KacaTelbHOII K rpaduxy GpyHkumi f (x) =
4x — sinx + 1B Touke xo = 0.

4. Haiitn 3HaueHHS X, IPH KOTOPBIX 3HAUEHHS IIPOM3BOAHOI
¢dyukmun f (x) = %orpuuaTenhHm.
5. Haiitu Touxu rpaduxa dyrkmum f(x) = x3 + 3x%, B KOTOPBIX
KacaTellbHas K HeMy IapajuiejibHa OcH abcIuce.
6. Haiitu npomssoanyto dyskim F(x) = cos(log,x).

KontpoapHas padora Ne 4 «O0beMBbI Tel1».

Bapmnasnr 1.

1. JlmameTp mrapa paBeH BBICOTe KOHYyca, oOpasyromnas KOTOPOro
COCTaBIfeT C IUIOCKOCTBIO OCHOBaHHS yron B 60°. Haitnure
OTHOIIIeHIe 00heMOB KOHYca U Iapa.

2. O6BeM MITHHIPa paBeH 967 >, IOl er0 0CeBOTO CeYeHHs 48
cm?. HaiimiTe miomaps cepsl, ONHCAHHOIT OKOJIO IIIHH/IpA.

Bapmnanr 2.

1. B KoHyce, oceBoe ceueHIe KOTOPOro eCTh IPaBHIIbHBII TPeyTroIbHUK,
BhucaH map. HaiiquTte oTHomeHHe miom@amu chepbl K IUIONIaIN
00KOBOII ITOBEPXHOCTH KOHYCA.

2. lmaMeTp mapa paBeH BBICOTe IIIIHHIPA, OCEBOE CeUeHHEe KOTOPOro
ecThb KBajpaT. Haiiute oTHONIeHNe 00heMOB IIIUIHH/IPA 1 IITapa.

KonrpoabHas padora Ne 5 «IIpuMeHeHHe MPOU3BOJHON K HCCIeJ0BAH

HI0 pyHKIUID).

Bapmnanr 1.

1. Haiitu cTamuoHapHsle Toukn ¢pyrkmmi f(x) = x5 — 2x% + x + 3.

2. Haiitu 5KcTpeMyMbI () yHKITHH:

D) f(x) =x3—2x2+x+3; 2) f(x) = e*(2x — 3).

3. HailTi TpOMEKYTKH Bo3pacTaHms u yobiBaHms (yHkimm f(x) =
x3—2x2+x+3.

4. Tloctpouts rpaduk Gpyrkmmn f(x) = x3 — 2x? + x + 3 Ha oTpe3ke
[-1; 2].

5. Haiitu HanGoJIbIee U HanMeHbIee 3Hauerne Gynkuun f (x) = x3 —
2x? + x + 3 Ha oTpe3Ke [0; g]

6. Cpequ IpsAMOYTOJIBHUKOB, CyMMa JUIHH TPEX CTOPOH KOTOPBIX paBHA
20, HailTH IPSIMOYT OJIBHUK HAHOOJIbIIEH IITONaIH.

Bapuanr 2.
1. Haiitu cTamuonapHble Toukd GpyHkum f(x) = x3 — x? — x + 2.

2. Haiitu 3KcTpeMyMBI () YHKITHH:
) fx)=x3-x2—x+2; 2) f(x) = (5 — 4x)e”.




3. HailTu mpOMeXYTKH Bo3pacTaHms u yobBaHmsa (yHkimu f(x) =
x3—x?—x+2.

4. Tloctpours rpadpux ¢dynkmin f(x) = x® —x? — x + 2Ha oTpesKe
[-1; 2].

5. HaiiTi HanbobIee I HaUMeHbIIee 3HaUeHne pyHKIH f(x) = x° —
x? — x + 2 Ha OTpe3ke [—1; g]

6. Haiitu poM6 ¢ HauGoJbIIe IUIOMIABI0, €CIH H3BECTHO, UTO CyMMa
JITHH €ro JHuaroHaieil pasHa 10.

KontpoapHas padora Ne 6 «IlepBooOpa3Hasi H HHTerpan».
Bapuanr 1.
1. loxkasats, uro ¢Qymxmas F(x) = 3x + sinx — e?*  sgBuseTcs
epBooGpasto Gpynkimu f(x) = 3 + cosx — 2e2*Ha Beeil nCI0BOI
TIPSIMOII.

2. Haittu nepBoo6pasuyro F dyskimmn f(x) = 2v/x, rpadux koTopoit
TIPOXOINT Yepe3 TOUKy A (0 i g)

3. Beramcmute mwromans QGurypsr F,
U300paKEHHOI Ha PHCYHKe.

4. Haiitu IUIOMIA b ¢urypsr,
OrpaHIYeHHoII mpsaMoil y = 1 — 2x u rpadukoM dyHKImH y = x2 —
523

Bapuanr 2.

1. llokazate, uro  Qyskmus  F(x) = e3* + cosx + xsBiusercs
nepBoobpasno ¢pyukiun f(x) = 3e3* — sinx + 1Ha Bceil YHCIOBOI
TIPSIMOII.

2. Hafitu mepBooOpasHyro F  GyHKIH ]
f(x) = —3¥/x, rpaduk KOTOpPOil IPOXOIUT A g

gepe3 TOUKy A (0; 3)

3. Beruncure  mwiomans  urypsr  F,
H300paXEHHOIT Ha PUCYHKE.

4. Haiitu miomans (GUIYpbl, OrpaHHYEeHHOI mpsMoil y =3 —2x u
rpadpukoM QpyHKImH y = x* + 3x — 3.

KontpoabHasi padora Ne 7 «MeToJ KOOPAHHAT B IPOCTPAHCTBe. [[BIKeHHE).
Bapuanr 1.

1. Berauciaure cKauspHOe IIPOH3Be/IeHHe BEKTOPOB M U 11, €CIIH

Mi=a+2b-¢a=2a-blal=21b|=3(ab)=60°c Lac
Lb.

2. Nau xy6 ABCDA;B,C,D,. Haiinure yron mMexny npsmeiMu AD; i
BM,tne M - cepenuna pebpa DD, .

3. IIpu ABIDKEHHH IpsiMast b oToOpaxkaeTcs Ha IPSAMYIO by, a INIOCKOCTh
B - Ha wiockocTh By u b |l By.

Bapmnanr 2.
1. BerauciauTe cKajuspHOe IPOH3Be/IeHHe BEKTOPOB M U 1, €CIH




m=2a-b+¢én=a—2b,al=3,|b| = 2,(53) =60°%¢Lac
L b.
2. Nau xy6 ABCDA,B,C,D,. Hatinute yron mexuay npssmeiMu AC u D C;.

3. Tlpu ABIDKEHUHU IpsIMast @ 0ToOpaKaeTcsl Ha IIPSMYIO @y, a ILIOCKOCTh
@ - Ha TUIOCKOCTh @4 1 a Lo JIoKaxkuTe, 910 a; L a;.

KouTtpoabsHas padora Ne 8 «KoMOHHATOPHKA».

Bapmnanr 1.
1°. Haiiyure 3HaYeHHe BBIpAKEHHUS:
12!
1) —; 2) A+ C2.
P1o

29, CKOJNBKIMH CIIOCO6aMI MOKHO BEIOpath mpejcenatens KCK u ero
3amectTens u3 20 wieHos JKCK?

3%, 3amcats paznoxenne 6uHoMa (a — 2)°.

4. PenmITh OTHOCHTENBHO M ypaBHeHHe Coy s = 8(m + 4).

5. U3 Tpéx moCIenoBaTeNbHBIX OYKB M IIPUCOEAMHEHHOIO K HIM
YeTHIPEX3HAYHOTO UHCIa COCTAaBILIIOT KoJ. ByKBBI 03 IOBTOpeHHS
BBIOHpAIOT 13 Habopa: 6, 6, 2, 9, o, 3. UHCII0 3aIMICHIBAIOT C IOMOIIBIO
uudp 1, 2, 3, 4, 5 (mdps! B ducIe MOTYT MOBTOPATCS). CKOIBKO
Pa3IHYHBIX KOZIOB, YIOBJIETBOPSIONMMX IAHHOMY YCJIOBHIO, MOKHO

COCTaBUTH?
Bapuanr 2.
1°. Haiinure 3Ha49eHHe BBIPAKEHUS:
P7. 3 2
1o’ 2) Cs - Ae.

20, CKONMBKIMI CcII0CcOGaMI U3 Ba3bl ¢ 8 Pa3TIHBIMI KOH(METaMI MOKHO
B34Tb 3 KOH(beTH?

3%, 3amucats pasnoxenne 6unoma (3 — x)S.

4. PelmuTh OTHOCUTENIBHO M ypaBHeHHe AS,_, = 24(m — 4).

5. U3 4eThIpéX MOCIENOBATEIbHBIX OYKB H IIPHCOSIUHEHHOTO K HUM
TPEX3HAYHOTO YHCIA COCTABIAIOT Hmdp. BykBBI (C BO3MOXKHBIM
[IOBTOpPEHHEM) BBIOHPAIOT U3 OYKB a, e, u, 0, y. UHCIIO 3alHChIBAIOT
pasueiMH 1udpamu, BeIOHpaeMeiMH u3 mudp 1, 2, 3, 4, 5, 6, 7.
CKOJIBKO pa3IMIHBIX IMH(POB, YIOBIETBOPSIONNIX JaHHOMY
YCIIOBHIO, MOKHO COCTABHTH?

KonTpoabHasi pagoTa Ne 9 «Jj1eMeHThI TEOPHH BEPOSITHOCTEi».

Bapmnanr 1.
1°. B sunmke Haxomuthes 4 Oeapx u 8 u€pHBIX mapoB. Hayraxg
BBIHHMAIOT OJMH U3 HuX. Hafiqure BepOATHOCTh TOTO, YTO BBIHYT
YEPHBII IIap.
2°. BepoATHOCTh BHIUTPHIIA O OJHOMY OIIETY XYHOKECTBEHHOIt
noTepen paBHa 8-107°. Haiianre BepoSTHOCTH TOro, 9TO OJMH
MIPHOOPETEHHBIIT OIUIET TOH JoTepen oKaxeTcs Oe3 BRIUTPHIIIA.
3°. B cepu HCIIBITAHMIT ¢ TOAOPACHIBAHIEM THYTOII MOHETHI 0KA3aI0Ch,
4gr0 9 pa3 BeMANa peuka U 12 pa3 — opén. Haiiiure OTHOCHTEIHHYIO
YacTOTY MOSABJICHUS op/ia B JaHHOI CepUH HCIIBITAaHMUIl.
4. BpoIeHs! 1Ba UTPATbHBIX KyOHKa — KPacHBI U 3eleHbIid. Haiimire
BEPOSTHOCTH TOTO, YTO HA KPACHOM BBINAJIO WHCIO 5, a Ha 3eIEHOM —
HEeYETHOE YHUCTIO.
5. Hayrax Ha3bIBaeTcs OJJHO W3 IEPBBIX BOCBMH HATypajdbHBIX UHCEIL.
PaccmaTpuBaroTes coOBITHS: A- Ha3BaH JeMUTeNb yuciaa 8, B- Ha3BaHO
9HCII0, KpaTHOE JHCITy 4. Y CTaHOBUTH, B UM COCTOAT cOOBITHI A+B n

6. B kopoOke Haxomutcs 6 CHHHX W 5 3enéHbIX Msdeil. Hayran
BBIHUMAIOT 3 Msda. Haliure BepOoSTHOCTh COOBITHS;
1) Bce BBIHYTBIE MU 3€JIEHBIE;




2) XOTS OBI OMH MU 3€JIEHBII.

Bapuanr 2.
1°. B saomke Haxomuthes 6 9€pHBIX H 9 KpacHbIX mapoB. Hayrapg
BBIHHMAIOT OXMH u3 HuX. Hafiqure BepOATHOCTh TOTO, YTO BBIHYT
KpacHBIiI map.
2°. BepoATHOCTh KyNIHTh OpaKOBAaHHBII COTOBBII Tene)oH HEKOTOPOil
Momemu paBHa 7-107*  Haiigure  BepOSATHOCTh  IIOKYIIKH
HeOpakoBaHHOTO TesnedoHa HTOH Mojpemn (IpH IOKYIKE OJHOro
ammapara) .
3°. B cepm HCHBITaHHI ¢ TOAOpAchIBAHIEM KHONKH OHAa yIala Ha
ocTpué 42 pasa u miammMs 66 pa3.. Haliute OTHOCHTEIbHYIO 9acTOTy
MaJIeHHs KHOTIKH IUTalIMs B JAaHHOM CepHU HCIIBITAHMUIT..
4. BpolleHB! JBa HIpalbHBIX KyOuKa — Oenblii U 4épHbIi. Haiinute
BEPOSITHOCTH TOT'0, UTO Ha O€JI0M BBIIIAIO JHCIIO0, KpaTHOE 3, a Ha YEPHOM
— 49HCIIo 6.
5. Hayrag Ha3pIBaeTCs OIHO M3 IEPBBIX JEBATH HATypalIbHBIX UHCEIL.
PaccmatpuBaroTcs COOBITHS: 4- Ha3BaHO 9HCIO, KpaTHOEe 4HCIy 3, B-
Ha3BaH JIeIUTeNb qucaa 6. YCTaHOBUTH, B 4€M COCTOAT COOBITHI A+B 1
AB.
6. B kopoOke HaxomuTcsi 4 KETTHIX U 6 KpacHBIX Msdueil. Hayran
BBIHUMAIOT 3 Ms4a. Haiiute BepoSTHOCTD COOBITHS;
1) Bce BBIHYTBIE MSAUHU JKENTHIE;
2) X0TsI OBI OIMH MY KPAacHBII.

KoutpoabsHas padora Ne 10 «CTaTHCTHKA»

Bapmnanr 1.

1°. VImeetcs Habop ciTydaiiHO HA3BAHHBIX TPEX3HAYHBIX YHCEN:

205, 329, 456, 758, 664, 927, 730, 115.
CocTaBUTh TaOMHMIly pacmpeleleHns [0 dYacToTaM M 3HadeHuil
CITy4aiiHOI Belm4nHbl Y — miudp, BeTpedaromuxcs B Habope. Haiiure
OTHOCHTEJIbHYIO YacTOTY ICIIOIb30BaHUS B Habope Iubps! 8.
2°. TIocTpouTh MOMHIOH YACTOT 3HAYEHMIT CIydaitHOil BelMIuHBI X,
pacIipejiesIeHIe KOTOPBIX IIPeICTaBIeHo B Ta0JIuIe:

X -2 -1 0 1 2 3 4
M 2 3 4 6 5 4 1
3% Haiinure pa3max, MOy, MeIMaHy 1 CpejiHee BEIGOPKH
-2,0,-3,-2,5.

4. Haiigure pa3sMax, MOIy, MeIHaHy H CpelHee BBIOOPKH 3HadeHHIl
CIIy4JailHOIl BETIYUHBI Z.

Z -3 -1 0 2 4 5 6

M 1 3 5 5 4 1 1
5.Hafinure aAucnepcHio M cpelJHee KBaJpaTHUHOE OTKIOHEHHE OT
CpeHero 3neMeHTa BeIoopku -4, -1, 0, 2, 3.

Bapuanr 2.
1°. Imeetcs HaGop ciTydaiiHO HA3BAHHEIX TPEX3HAYHBIX THCEN:
5421, 6072, 3946, 8307, 4571, 3156, 9824.
CocTaBUTh TaOMMIy paclpeleqeHus II0 dacToTaM M 3HadeHHit
CITy4aiiHOIl Beln4nHbl Z — miudp, BeTpedaromuxcs B Habope. Haiiure
OTHOCHTEJIbHYIO JacTOTY HCIIOJIb30BaHUS B Habope midpsr 3.
2°. TIocTpouTh MOMHIOH YACTOT 3HAYEHHMIT CIydaitHoii BelmuuHBl X,
acIpejiesieHIe KOTOPBIX IIPeICTaBIeHO B TaOIHIe:

X -3 -1 -2 0 1 2 3

M 1 2 4 5 6 3 3 1
39, Haiinure pasMax, MOy, MEIUAHY H CPeIHEE BEIOOPKH

5,-3,2,-4,2,0.




4. Haiigute pa3Max, MOy, MeIHaHy U CpelHee BBIOOPKH 3HaYeHMUIl
CIIy4JailHOIl BeTHYUHBI V-
Y -2 0 1 3 4 5
M 2 3 5 3 2 1
5.HaiiguTe nHCHEepCcHI0 H CpefHee KBaJApaTHYHOE OTKJIOHEHHE OT
CpeJIHeTo 31eMeHTa BBIOopku -2, -1, 0, 3, 5.

Kpurtepuu oneHnBaHHS
Pabora OLICHHUBACTCA:
Ommemxoit «5», ecI:
e paboTa BHINOJHEHA IIOHOCTHIO;
® B JIOTHYECKHX PacCY)KIEHISIX U 000CHOBAaHHH PENIeHIS HEeT IIPOOeIoB U OMIHOOK;
e B pellleHuH HET MaTeMaTHYeCKIX OMMO0K (BOSMOKHA OJTHa HETOYHOCTB, OIIICKA, KOTOpas He
SIBIISIETCS CIIEJICTBUEM HE3HAHMHS WIH HETIOHUMaHUs yIeOHOro MaTepHana).
Ommemxoti «4», eclu:
e paboTa BBIIOJHEHA ITOTHOCTHIO, HO 000CHOBAHHUS IIar0OB PENICHUS HEIOCTATOYHBI (€CIIH YMEHIIe
000CHOBBIBATh PacCyKIEHI He SBISUIOCH CIIEHaIbHBIM 00BEKTOM IIPOBEPKH );
e JIONyIIEHHI OJIHA OIIHOKA IUIH €CTh JIBa — TPU HEJIOYETA B BRIKIAIKAX, PHCYHKAX, YEPTekKaX I
rpadukax (eciIu 3TH BHJBI pabOT He ABISUTHCH CIIEIHAIbHBIM 00BEKTOM IIPOBEPKI).
Ommemxa «3» CTaBUTCS, €CIIH:
e JomymIeHo 0oJiee OHOM ONIMOKH W OoJiee IBYX — TpeX HEeI0YETOB B BBIKIAIKAX, YepTekKax U
rpadukax, HoO 00ydJaromIiics 00nagaeT 00sI3aTeIbHBIMI YMEHISMU 110 IPOBEPSEMOI TEME.
Ommemxka «2» CTaBUTCS, €CITH:
e JIOITyIIEHBI CYIIECTBEHHBIE OIINOKIL, TI0Ka3aBIINe, 9TO 00YJarOIUIicS He 001afaeT 00s3aTeIbHBIMI
YMEHUIAMH I10 ﬂaHHOﬁ TeMe B ITOJIHOIT Mepe.
VyuTtenb MOKET IOBBICUTH OTMETKY 32 OpUTHHATIBHBIN OTBET Ha BOIIPOC U OPHTHHATIBHOE pelleHe 3a1a9H,
KOTOpbIe CBUJETEHCTBYIOT O BBICOKOM MaTeMaTHYECKOM pPa3BHTHH O0yJaroIerocs; 3a pelleHHe Oolee
CIIOJKHOIT 3aJla4il IUTH OTBET Ha Oojiee CIOXKHBIH BOIPOC, IpeUIOKeHHbIE 00yJIaroIIeMyCs O OJTHUTEIBHO

TocJIe BBITOMHEHUS UM KaKuX — JII00 ApYyrux 3a/IaHUI.



