MuHHCTEpPCTBO HAYKH U Bbiciiero oopaszopanusi Poccuniickoii dexepaunu
®denepanbHoe rocyaapcTBeHHoe 510akeTHOE 00pa3oBaTe/ibHOE
yupekIeHue BbicIIero oopazoBaHusi
«TamboBckmii rocynapcTBeHHbIN yHHBepcuTeT uMenn I'.P. [lep:xkaBunay
IMeparornyeckuii HHCTHTYT
Otaenenne nonpodgeccHoHaTbLHOr0 00pa3oBaHMsA
Kadeapa npopuabHoi 10By30BCKOH NMOATOTOBKH

«YTBEPX]AIO»

PABOYAS ITIPOTPAMMA
y4eOHOro nmpeamera
«MateMaTHnKa: ajredpa u HaYaJIa MATEeMAaTHYECKOT0 AHAJNU3Aa, TeOMeTPHUs»
s 10-11 kaaccos, rox Hadopa: 2022r.
ypOBEHBb 00pa30BaHUs: CpeIHEe o0IIIee
YPOBEHB MU3yUCHUS: YIITYOJICHHBIH
pod b 00YUEHUS: TEXHOIOTHIECCKU.

Tam6o0B, 2022



Pa3pabdoryuku/ cocTaBuTe/IU:

%" / O. H. TopOyHoBa, moleHT KadeApbl MNOTUTHYCCKOM

bA
SKOHOMMH U cOBpeMeHHbIX Ou3zHec-nponeccoB TI'Y um. I'.P. [lep:xaBuna

JKcnepr:

4

a"Haimmsza TT'Y um. I'.P. JlepxaBuna

/0. H. IlepecnaBueBa, K.).-M.H., JoueHT Kadeapsl (HYHKIIMOHAIHLHOTO

Pabouass mporpamma ywyeOHoro mpeamera paspadboraHa Ha ocHoBe PI'OC
COO wu yrBepxkaeHa Ha 3acenaHuu Kadeapbl NpodUIBLHON JTOBY30BCKOM

noarotoBku 24siuBaps 2022 r., mpotokoi Ne6.

3aBeayromnuii kadeapoit A.A. AanpeeBa



CONEPXAHUE

1. TlosicHuTeNbHas 3alIUCKA cTp.4
OCHOBHI pa3paboTku pabodeil mporpaMMbl y9eOHOTO MPEAMETA;
oOIm1ast XapakTepuCTUKa ydeOHOTO MpeIMeTa,;

— ¢opMBI OpraHm3alMH 00pA30BATEIBHOTO IpoIecca 10 Y4eOHOMY TpenMeTy,
MPEIIOYTHTENbHBIE (POPMBI KOHTPOJIS U OLICHKH,

— MecTo YyueOHOro mpeaMmera B YyueOHOM IIJJaHE OCHOBHOM 0O0pa3oBaTeabHOU
IIpOrpaMMsbl cpefiHero oouero odopazosanus (naiee - OOIT COO).

2. Ilnanupyemble pe3yJibTAaThl 0CBOCHHS Y4eOHOI0 NpeaMeTa cTp.9
3. Coaepxanue y4eOHOro npeamera cTp.28
4. TemaTnueckoe NJIAHUPOBAHNE YUeOHOIr0 MpeaMeTa cTp.32
5. YueOHO-MeTOoANYECKOE U MaTePHAILHO-TEXHHYECKOE ofecrevyeHne pean3anuu
y4eOHOro npeamera cTp.53
6. Tlpuioxenue 1 (kajeHAaAPHO-TEMATHYECKOE NJIAHUPOBAHHUE) cTp.56
7. Tlpunoxenue 2 (0OLeHOYHbIE MATEPHAJIbI) cTp.78



1. HOACHUTEJIBHASA 3AIIMCKA

Maremartnueckoe 00pa30BaHUE JTOKHO:

-IPEJIOCTABIIATE  KaXJA0My  oOy4aromemycs  BO3MOXHOCTh  JOCTIDKEHUS  YPOBHA
MaTeMaTHYECKUX 3HAHHM, HEOOXOJUMOTO JUIsl NajdbHEHIeH yCIEeNIHOW XU3HU B OOIIECTBE;
-o0ecnevynBaTh KaxJ0ro O0yJaromierocsi pa3sBUBAIOIICH WHTEICKTYaIbHOU NEATEIbHOCTHIO
Ha JJOCTYITHOM YPOBHE, UCIIOJIb3YsI IIPUCYLIYI0 MAaTEMAaTUKE KPACOTY U YBJIEKATEIbHOCTD;
-o0ecneynBaTh HEOOXOAMMOE CTpPaHE YHCIO BBITYCKHUKOB, MaTeMaTH4YeCKas IOJrOTOBKA
KOTOPBIX JOCTAaTOYHA JJIsI IPOJOJKEHUS] 00pa30BaHUs B Pa3IMUHBIX HAIPaBICHUAX WU IS
MIPAKTUYECKON JeATEIbHOCTH, BKJIOYas IPENoJaBaHUE MaTeMaTHuK{, MaTeMaTUYECKHe
uccienoBanus, pabory B chepe HHPOPMAITMOHHBIX TEXHOJIOTUH U Ap.

Maremartuka 3aHHMaeT 0co0O€ MECTO B HayKe, KylIbType M OOILIECTBEHHOW >KU3HH,
SBJISSICH OJIHOM M3 BaKHEHMIIMX COCTaBISIOUIMX MHPOBOTO HAyYHO-TEXHHUYECKOIO Iporpecca.
KauectBeHHOE MaTeMarudeckoe 0OO0Opa30BaHHE HEOOXOIUMMO KaXIOMYy ydalleMycs A €ro
YCIEIHON JKM3HU B COBPEMEHHOM oOuiecTBe. be3 KOHKpETHBIX 3HaHMM IO MareMaTHKe
3aTpyJHEHO MOHHMMaHUE MPHUHIMIIOB YCTPOICTBA M HMCIOJIb30BAHUS COBPEMEHHOW TEXHHKH,
BOCIIPUSTHE SKOHOMHYECKOHM, MOJUTHYECKOM HH(popmanuu, Manod(pdeKkTuBHa MOBCEIHEBHAs
MpaKTH4ecKas AesITeIbHOCTb.

Matemaruka sBisieTcs OAHMM W3 ONOPHBIX Y4EOHBIX MPEIMETOB CTaplIed IIKOJIbI,
pa3BHBas MO3HABATEJIbHBIE CIOCOOHOCTH YEJIOBEKAa, B TOM UYHCJE K JIOTHYECKOMY MBIIIJICHUIO, U
BIIUSIS HA MPENOJaBaHME IPYTrUX JUCUUIUIMH. B mepByio odepeab 3TO OTHOCHUTCS K MpeAMeTaM
€CTECTBEHHOHAyYHOT0 IMKJIAa, B YAacCTHOCTH K Qu3uke. Pa3BuUTHE JIOTHYECKOTO MBIILIEHUS
yyaluxcs OpU U3YYEHHH MaTeMaTHKH CIIOCOOCTBYET YCBOEHHIO IPEIMETOB I'yMaHUTapHOTO
uukina. W3ydas marTemaTHKy, ydyalluecs HayyaTcsi CHCTEMaTH3UpoBaTh HWHGOpPMAIUIO IO
3aJlaHHBIM TpPU3HAKaM, KPUTUYECKU OIIEHHBATh M MHTEPIPETHPOBaTh WHpopMmanuio. N3yuenue
Kypca O0yzneT coco0cTtBoBaTh pa3BuTHio MKT-koMIeTeHTHOCTH yJarmmuxcsi.

[IpakTiyeckas 3HAYUMOCTH HIKOJIBHOTO Kypca MaTEeMaTHKU OOYCIOBJIEHA TE€M, YTO €ro
oObeKkTaMu  SBIAIOTCS  (yHIAMEHTAJIbHbIE CTPYKTYpPBl, MPOCTPAHCTBEHHbIE (GOPMBI U
KOJIMYECTBEHHBIE OTHOIIECHUS JEHCTBUTENLHOTO MUpa. Anredpe M HayajiaM MaTEeMaTHYeCKOTO
aHaJlM3a TMPUHAIICKHUT BeAyllas poJib B (POPMUPOBAHHUU AITOPUTMUYECKOTO MBIIUICHUS,
BOCIIMTAHUM YMEHHI [EWCTBOBaTh MO 33JaHHOMY alroputMmy. B Xxozae pemieHus 3amady —
OCHOBHOI y4yeOHOU [eATeIbHOCTH HAa YPOKaX MaTeMaTHKU — pPa3BUBAIOTCA TBOpYecKas u
MPUKJIaIHAs CTOPOHBI MblluieHus. OOydyeHue anreOpe M HayajlaM MaTEeMaTHYECKOIO aHaiu3a
naéT BO3MOXKHOCTh Pa3BUBATh y y4alMXCS TOYHYIO, JJAKOHUYHYIO U HMH(POPMATUBHYIO pEuyb,
yMeHHe 0TOHpaTh HarboJiee MOIXOISIINE A3bIKOBbIE (CUMBOJIMYECKHUE, IpaUUECKIe) CPeICTBA.

l'eomerpus, sABNSACH BaKHEMIIUM KOMIIOHEHTOM MaTeMaTHYeCcKOoro 00pa3oBaHUs,
CHOCOOCTBYET pa3BUTHIO Yy Yy4YallUXcs MPaBUJIbHBIX MPEACTABICHUH O CYIIHOCTH U
MIPOUCXOXKIACHUU TEOMETPUYECKUX aOCTpakiuii, COOTHOIIEHWU PEaJbHOrO0 U HJCAIBHOTO,
XapakTepe OTpPaKeHUs B MAaTEMaTUYECKOW HayKe SBJICHUUW W NPOLIECCOB PEAIbHOIO0 MHpA.
I'eoMeTrpus 3aHUMAaeT BeAyliee MeCTO B (POPMHPOBAHMH HAYYHO-TEOPETUYECKOTO MBIILICHUS
IIKOJIBHUKOB. CaMi OOBEKThl T'€OMETPUYECKUX YMO3AKIIOUEHH U TMPHUHITHIE B T€OMETPUU
MpaBWiia WX KOHCTPYUPOBAHUS CIOCOOCTBYIOT (OPMHUPOBAHUIO YMEHHUH OOOCHOBBIBATH U
JIOKa3bIBaTh CYXKJEHUS, NPUBOJUTH YETKUE OIPENEICHUs, Pa3BUBAIOT JIOTUUECKYI0 HUHTYHUIIHIO,
KpaTKO U HarJIsAHO BCKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOECHUH U y4aT UX IPUMEHEHHUIO.

PackpbIBasi BHYTPEHHIOIO TapMOHMIO MaTeMaTHKH, (OpMHpYs NMOHUMaHHUE KpPacoThl U
U3AIIECTBA MAaTEMaTHUECKUX PACCYKJICHHUH, CIIOCOOCTBYSI BOCIPUSATHIO MaTeMaTUYeCKUX (hopm,
TE€OMETPHS TEM CaMbIM BHOCUT 3HAYMTEIbHBIN BKJIAJ B 3CTETUYECKOE BOCIIUTAHHUE ydamuxcs. Eé
U3yueHHE DPa3BUBAET BOOOpa)KE€HHE IIKOJIBHUKOB, CYIIECTBEHHO OOOTraiiaeT M pa3BHBAET HX
IIPOCTPAHCTBEHHBIE MPEACTABIECHUS U UHTYULIHIO.

N3ydyeHne MareMaTHKH CYLIECTBEHHO pACHIUPSET KPYyro3op ydaluxcs. Ydamuecs
3HAaKOMSATCS C MHAYKUMEH M jAeaykuueil, o0oOIIeHHeM M KOHKpETH3aluel, aHaau3oM |
CHHTE30M, KijaccupuKkanue ¢ cucTeMaTH3alued, abCTparupoBaHWEM W aHAJIOTHEH.
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Hcnonp3oBaHue 3a7a4 Ha BCEX ATanax y4eOHOTO Mmpolecca pa3BUBaeT TBOPUYECKHE CIIOCOOHOCTH
LIKOJIbHUKOB.

Peanuzanus nporpammsl yueOHOro mnpeamera «Maremaruka: anredbpa M Havana
MaTeMaTUYECKOI0 aHajiu3a, TIE€OMETpPUS» MpelanoJiaracT MCIOJIb30BaHUE JIUCTAHIIMOHHBIX
00pa30BaTENbHBIX TEXHOJIOTHH.

HopmaTuBHbIle, KOHUeNTyajlbHble M HMHbIe OCHOBBI [Jisi pa3padoTku padoudei
NporpaMmbl y4e0OHOI0 npeamMera:

1. ®enepanpubiii 3akoH Poccuiickoit @enepauuu ot 29.12.2012r. Ne273-®3 «O6
obpazoBanun B Poccuiickoit @enepanum (C N3MESHEHUSIMHU U JIOTIOJTHCHUSIMH);

2. llpukaz MunncrepctBa oOpa3oBanus u Hayku Poccuiickoii @enepanuu ot 17 mas
2012 1. Ne 413 «O6 yrBepxkacHuHn (eaepaTbHOr0 TOCYIapCTBEHHOTO 00pa3oBaTEelILHOTO
CTaHJapTa CpeAHEro odIero 00pa3oBaHus» (C U3SMEHEHUSIMU U JOTIOJTHEHUSIMU );

3. TlpumepHas ocHOBHas 0Opa3oBaTeNbHAS MPOTrpaMMa CPEIHEro 00Iero oopa3oBaHus,
ono0penHas pernieHueM DenepanbHOr0 yueOHO-METOAMYECKOT0 OOBEAMHEHHUS IO O0O0IIeMy
obpazoBanuio (ITpotokos ot 28 urons 2016 1. Ne 2/16-3);

4. Ilpuka3 MunucrepcrBa npocsemienust Poccuiickoit @enepauun ot 28 asrycra 2020 r.
Ne 442 «O06 yrBepxknenun Ilopsiaka opraHu3anud W OCYIIECTBIEHHUS 00pa3oBaTebHON
NESITEIbHOCTH 10 OCHOBHBIM OOII€00pa3oBaTeNbHBIM IIporpamMmaM - 00pa3oBaTeIbHbIM
mporpaMMaM HadajJbHOTO OOIIEero, OCHOBHOTO OOIIEro W cpeaHero oomero oOpa3zoBaHus» (C
W3MEHEHUSMH U JIOTIOJTHEHHUSIMH )

5. IIpuka3z MunucrepcrBa npocseuieHus: Poccuiickoit ®enepannu ot 20.05.2020 Ne 254
«O0 yrBepxkaeHuu (eaepalbHOro NnepeyHsi ydeOHMKOB, JOMYIIEHHBIX K HCIOJB30BAHUIO MPHU
peaiv3allil HMMEIOIIMX TOCYJApCTBEHHYIO AaKKpEOUTalHui0 oOpa3oBaTeNbHBIX MpOrpaMm
Ha4yaJbHOTO OOIIEeTr0, OCHOBHOTO OOIIETro, CpeaHero ooOmero o0pa3oBaHUS OPraHU3alUSIMH,
OCYILIECTBIISIOUIUMU 00pa30BaTEIbHYIO JESTEbHOCThY;

6. Meronuyeckre peKOMEHJAMU MO0 pealu3aly 00pa3oBaTENIbHBIX POrpaMm
Ha4yaJIbHOTO OOIIEro, OCHOBHOTO OOINET0 M CpeaHero oodimiero oOpa3oBaHus, 00pa30BaTEIbHBIX
MpOrpaMm CpeIHero podheccuoHaIbHOTO oOpa3oBaHus u JIOTIOTHUTEIbHBIX
0011eo00pa3oBaTeIbHBIX IPOrPaMM C MPUMEHEHUEM AJIEKTPOHHOTO 00Y4YEeHUS U JUCTAHIIMOHHBIX
00pa3zoBaTeNbHBIX TeXHOJOTUH MuHucTepcTBa mpocBemenus Poccuiickoit demepanuuor
19.03.2020;

7. TlocranoBiienueM [ JTaBHOTO TOCYIapCTBEHHOTO CaHUTAapHOTO Bpaya oT 28.09.20 N 28
«O06 yrBepxkaenun canutapHbix npaBui CII 2.4.3648-20 «CaHuUTapHO-3MHIEMHOJIOTHICCKUE
TpeOOBaHUsA K OpraHu3allid BOCHHUTAHHUA W OOyuYeHUs, OTIbIXa M O3J0POBIEHUS JAeTed u
MOJIOJICIKI Y,

8. Konnenuus pa3BuTHsS MaTemMaTH4YecKoro oOpasoBanus B Poccuiickoit deneparuu
(yrBepxkneHa 24.12.2013 r. pacnopsokennem [IpaBurensctBa Poccuiickoit denepanum Ne 2506-
p);

9. VYcraB u uHBIE JOKAIbHBIE aKThl YHHUBEPCHUTETA, PEriIaMEHTUPYIOIIHE OCHOBHbBIC
MOJIOKEHUS, CHeluuKy, OCOOEHHOCTH OpraHM3alru OOY4YeHHs [0 IporpamMMaM CpeTHEro
o01ero oOpa3oBaHUs.

[Iporpamma mo yueGHOMY mpeamery «MaTemaTuka» pa3zpaboTaHa Ha OCHOBe paboueit
mporpaMmbl  «Anrebpa W Hayama ~— MaremMatudeckoro aHammza» kK YMK  T.A.
BypmuctpoBa(Coopauk pabounx mnporpamm 10-11 kmaccel: ydueb. mocobue it yduTeneit
oOmieoOpa3oBar. opraHu3auuii: 6a30Belii U yriy6a. ypoBHH / cocT. T.A. Bypmucrtposa — M.:
IIpocsemenune, 2018.) u paboueit mporpammsl «I'eomerpusi» k YMK T.A. Bypmucrpona
(Coopuuk paboumx mporpamm 10-11 kmaccel: y4eb. mocobue ajst yuurteneil o0iieobpas3oBar.
opraHusanuii: 6a30Bblii 1 yriayon. yposuu / coct. T.A. Bypmuctposa — M.: IIpocsemnienue, 2018)
U COOTBETCTBYET TPEOOBAHUAM M TOJOXKEHUSIM OCHOBHOW 00pa3oBaTelbHONW MPOrPaMMBbI
(TambGoBcKoro rocyrapcTBeHHOro yHuBepcurera umenu I'.P.JleprkaBuHa).

IIporpamma  Hacrosimiero  y4eOHOro MpeaMeTa peaju3yercs Mpu  HOMOIIHU/C
HCIOJIb30BAHUEM CIIEAYIONINX y4eOHO-METOIMUECKUX Pa3paboTOK (KOMIUIEKCOB):
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1. Aneebpa u mnauana mamemamuyeckoco auanuza. 10 xracc: yueb. 0ns
obueobpasosam. opeanuszayuil: 6azoewiil u yeayonrennvii yposuu / [FO. M. Konseun,
M. B. Trauesa, @edopos H.H u op.]. M.: IIpoceewenue, 2019.

2. Mamemamuxka: aneebpa u HAYaNa MamemMamuyecKko20 aHausa, ceomempus. Aneebpa
U  Hayana — mamemamuyeckoeo — amanuza. 11 knpacc :  yueOHux  01a
00ueobpazosamenbHulX opeanuzayuil : 06azoevitl u yenyonennvii yposuu / 0. M.
Konseun, M. B. Tkaueea, H. E. ®edoposa, M. U. Illlabynun. 9-e uzo. Mockea :
IIpoceewenue, 2021.

3. Aneebpa u mHauana mamemamuueckoeo —auanuza.ll  knaccei:  yueb.  Ons
obueobpasosam. opeanusayuil: 6azoeviil u yenyoneunviti yposuu / [FO. M. Konseun,
M. B. Trauesa, @edopos H.H u op.]. M.. IIpoceewenue, 2019.

4. Mamemamuxa: anreebpa u Ha4aIa MAmMeMamuyecKko20 anaiusa, ceomempus. Aneebpa
u Hawaia — Mamemamuieckoz2o ananusa. 11 Kaacc : y4eOHuK ons
00weobpazoeamenvublx opeanusayull . 6azoeviii u yenyonenusiii yposuu | FO. M.
Konseun, M. B. Trxauesa, H. E. ®eooposa, M. MU Ilabynun 9-e
uz0.Mocksea : IIpocsewenue, 2021.

[IporpaMma KOHKPETH3UPYET COJEpKaHHWE TMPEAMETHBIX TeM 00pa30BaTEIIHbHOTO
CTaHJIapTa: IJIEMEHTHI TEOPHH MHOXKECTB M MAaTEeMaTHYEeCKOW JIOTHKH; YUCJIAa W BBIPAKCHUS;
YpaBHCHHUS W HEPaBEHCTBA; (DYHKIIUHU; DIIEMEHTHI MAaTEMaTHYECKOTO aHalln3a; CTATUCTHKA W
TEOpHsI BEPOSTHOCTEH, JIOTHKAa W KOMOWHATOPWKA; TEKCTOBBIC 3aJadd; HCTOPHS W METOIBI
MaTeMaTHKH. B OCHOBy TmporpaMMmbl TIOJIOK€HA  KOHIICTIHS, IpeIyCMaTpUBAIOIIas
dhopmupoBanre GYHKIIMOHAIBHBIX 3HAHUN U YMEHHH, KOTOPBIe 00ECIeYnBaOT 11eJIeco00pa3zHoe
MpUMEHEHHE 3HaHUI 10 anredpe W HavaiaM aHaju3a.

[Iporpamma Hacrosimiero  y4eOHOTO TpeaMeTa pealm3yercs TpH  TOMOIIU/C
HCIIOJIb30BAHUEM CIICTYIOIHNX Y9eOHO-METOAMYECKIX Pa3pad0TOK (KOMIUIEKCOB):

1. Mamemamuxa: aneebpa u Hauwara MamemMamuiecko20 AHAIU3A, 2EeOMEMmpPUs.
Teomempus. 10-11 xnaccol: yueb. 011 obweobpas. opeanuzayuii:. 6a308vlll U VenyOieHHbIl
yposuu / [JI. C. Amamnacan, B. @. bymysos, C. Bb. Kaoomyes u op] -21-e uzo. — M.:
Ilpocsewenue, 2019 (MI'Y-wxone).

[IporpamMma KOHKpETH3HpPYET COJEpKAHHE TMPEAMETHBIX TeM 00pa30oBaTeIbHOTO
CTaHJapTa: TEOMETPHUsl Ha TUIOCKOCTH; MPSIMbIE ¥ TUIOCKOCTH B MPOCTPAHCTBE,; MHOTOTPAHHUKH;
BEKTOPBI ¥ KOOPIMHATHI B TPOCTPAHCTBE; Tella BPaIICHUSI.

O0mas xapakTepucTHKA Y4eOHOro npeamMera

Henp peanuzanuu OOIT COO Co3nanue  yclioBUM 11 JOCTHKEHUSI  YPOBHA
0 TMPEMETY MaTeMaTHYECKUX 3HAHUH, HEOOXOIUMOTO IS MPOIOJIKEHUS
00pa3oBaHusl B HAIIPaBJICHUAX, CBS3aHHBIX C TMPUKIAIHBIM
HCIIOJIb30BAaHUEM MAaTEMAaTHKHU U C OCYIIECTBICHUEM HAyYHOH
M HCCIIEIOBATEIbCKOM AEATEILHOCTH B 00JIACTH MaTEMaTHUKU
U CMEXXHBIX HAyK

Henp peanuzanuu OOIT COO o0ecrieuenne BO3MO’KHOCTHU HUCIIOJIL30BAHUS
110 IPEeAMETY MaTeMaTUYECKUX 3HAHUW M YMEHHI B MOBCEJIHEBHOM KU3HU
¥ BO3MOXKHOCTH YCIIEIIHOTO MPOJOHKEHHsI 00pa3oBaHUs TIO
CHIEIHAIIBHOCTSM, CBSI3aHHBIM c NPUKIAAHBIM

HCIIOJIb30BAHUECM MATCMATHKHU U OCYHICCTBIICHUCM HaquOﬁ n
HCCIEI0BAaTEIbCKON AEATEILHOCTH B 00J1aCTH MaTeMaTUKH U
CMCIKHBIX HAYyK.

3anaun peamuzanuun OOIT COO copMHUpOBATh MPEICTABICHUS O MaTeMaTUKE KaK 4acTh
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10 IIPEIMETY

MHUPOBOM KYJIBTYpPHl U O MECTE€ MaTE€MaTUKUA B COBPEMEHHOU
UBWIN3AIUHN, O CIOCO0axX OMHUCAaHUS Ha MaTEeMaTH4YeCKOM
SI3BIKE SIBJICHUH PEAILHOTO MUPA;

chopMHUpOBaTh MPEACTABICHUSA O MaTeMaTHYECKUX
HOHATHUSX KaK O BAaKHEHIIMX MAaTeMaTH4YECKUX MOJENsIX,
MO3BOJISIIOIIMX OINUCHIBaTh W M3ydaThb pa3HbIE IPOLECCH U
SIBJICHUS; TOHMMAaHHE BO3MOXHOCTH aKCHOMAaTHYECKOTO
IIOCTPOEHHUS MaTEMaTHUYECKUX TEOPHIL;

OBJAJIETh METOJIaMU JIOKa3aTelIbCTB U AJITOPUTMOB
peLIeHUs]; YMEHUE UX IPUMEHSTh, IPOBOUTH JOKa3aTeIbHbIE
pacCykXACHHS B XOJI€ PEIICHUS 3a1ad;

OBJAJeTh  CTAHAAPTHBIMU  IpPUEMAMHU  PELIEHUS
pallMOHAJBHBIX U UPPALMOHANBHBIX, IOKA3aTEJIbHBIX,
CTENEHHbIX, TPUTOHOMETPUYECKUX YPABHEHUIM U HEPaBEHCTB,
UX CUCTEM;

chopMUpOBaTh MpPeACTaBICHHUS] 00 OCHOBHBIX MOHATHUSX,
UJEsX U METOJjaX MaTeMaTHYeCKOIo aHaJIn3a;

OBJAJIeTh OCHOBHBIMHU THOHATHUAMU O IIJIOCKUX H
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, UX OCHOBHBIX
cBOMCTBaXx; c¢opMHUpOBaTh YMEHHs pacrno3HaBaTh Ha
yeprexax, MOJAENSAX M B PEalbHOM MHUpPE Te€OMETpHYecKue
(Gurypbl; IpUMEHATHh HU3YYEHHBIX CBOWCTB T'€OMETPUYECKUX
buryp u Qopmyn s peuieHus Te€OMETPUYECKUX 3anad U
3a/1a4 ¢ MPaKTUUYECKUM COJEpKaHUEM;

chopMHupOBaTh  IPEACTaBIEHUS O IpoLeccax U
ABJICHUSAX, HMEIOIIUX  BEPOATHOCTHBIA  XapakTep, O
CTAaTUCTHUYECKMX 3aKOHOMEPHOCTAX B pEaJIbHOM MHpe, 00
OCHOBHBIX TOHATHUAX DJIEMEHTAPHON TEOPHUH BEPOSTHOCTEH;
YMEHHMM HAXOIUTb U OLEHUBATh BEPOATHOCTH HACTYILICHUS
COOBITUH B NPOCTEHIIMX MPAKTHUYECKMX CUTyalUsIX |
OCHOBHBIC XapaKTEPUCTUKHU CIIy4allHbIX BEJINYNH;

OBJAJETh  HABBIKAMHU  MKCIOJB30BaHUS  TI'OTOBBIX
KOMIIBIOTEPHBIX ITPOrPAMM IIPH PELICHNN 3aJa4;

chopMHUpOBaTh  MPEACTaBIEHUE O HEOOXOIUMOCTHU
JI0Ka3aTelnbcTB NP OOOCHOBAaHMM  MaTeMaTUYECKHX
YTBEpXKACHUM W POJM AKCUOMATHMKH B  IIPOBEICHHUHU
JENYKTUBHBIX PACCYKICHUM;

copMHUpOBaTh MOHATUHHBIA ammapaT IO OCHOBHBIM
paszenaM Kypca MaTeMaTHK{; 3HAaHHS OCHOBHBIX TEOPEM,
dopMyn M yMEHHMs HX MPUMEHATh; YMEHHs JOKa3bIBaTh
TEOpEeMbl M HAXOJUTh HECTaHJAPTHBIE CIIOCOObI pEIICHUs
3az1ad4;

chopMHUpOBaTh  YMEHHUS  MOJEIUPOBaTh  peallbHbIE
CUTYyaluH, HCCIIEI0BATh IIOCTPOCHHBIE MOJIENH,
MHTEPIPETUPOBATH MOJTYYECHHBIN pPE3yJIbTaT;

chopMHUpOBaTh MpEICTaBIEHNE 00 OCHOBHBIX MOHATHSIX
MaTEMaTUYECKOT0 aHaJIW3a W UX CBOMCTBaX, BIAJECHUE
YMEHHEM XapaKTepU30BaTh MIOBEICHNE byHKUIUH,
UCIIOJIb30BAaHUE TIOJNYYCHHBIX 3HAHUM [ ONMCAaHUA U
aHaJIM3a peaJbHbIX 3aBUCUMOCTEN;

OBJIAJIETh YMEHHUSMM COCTaBIEHHUS BEPOSITHOCTHBIX
MOJENEH MO YCIOBHUIO 3a/ladyll M BBIYMCIIEHUS BEPOSTHOCTU
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HACTYIJICHUS COOBITHI, B TOM 4YHCIIE C NPUMEHEHUEM
dopMyn KOMOMHATOPHKH W OCHOBHBIX TEOPEM TEOpPUH
BEPOSTHOCTEW; MCCIEIOBAHUS CIYYallHBIX BEJIWYMH IO HX
pacIpeneneHuo.

Hens peanuzammun OOII COO
10 IIPEAMETY

Co3nanue  ycioBUM Ui JOCTHDKEHHS — YPOBHS
MATEMATUYCCKUX 3HaHHﬁ, HCO6XOI{I/IMOFO JUISA HpOI[OJDKeHI/ISI
06p330BaHI/I$I B HaHpaBJICHI/IﬂX, CBSI3aHHBIX C HpI/IKJ'IaIIHI)IM
HUCITIOJIB30BAHUEM MATECMATHUKU U C OCYIHeCTBJIeHI/IeM H&y‘-IHOfI
M MCCIEI0BATENLCKON JeITEIHLHOCTH B 00JIACTH MaTEMAaTUKHU
U CMCIKHBIX HaYK

Hannune mexnpeaMeTHbIx
CBA3EH

[Ipenmer (Ha3BaHKE TEMBI) Maremarnueckoe
COJIep)KaHue
Odusuka (paBHOyckopeHHOe | JImHeiHas byHKIHA,
JIBUKEHUE, JBIDKEHUE, | IPOU3BOIHAS (DYHKIIUM
B3aUMOJICHICTBUE tex, | [Ipsmas  u  oOparHas
UIEKTPUUYECTBO;  MEXAHUKA; | MPOMOPIHOHATbHAS
OTITHKA; KHHEMATHKA. ) 3aBHUCHMOCTh
Bexkrtopsl, METO]T
KOOpJMHAT,
MPOU3BOJHAS, (YHKIIHMS.
I'pad
K QyHKIIIHN
CummeTpust
Bekropsl, aeiicTBus Haj
BEKTOpaMH
Nudopmaruka (aJropuT™msbl, | YpaBHEHUs, HEPABEHCTBA
nporpamma.)
Xumusi (Macca U KOJIMYECTBO | YPaBHEHUS. TPOIICHTHI
BEIIIECTBA; PACTBOPBHI. )
DKOHOMHKA YpaBHenus,
HEPAaBEHCTBA, MPOLEHTHI

WnaTterpamus ¢

MPOEKTHOM

BHEYPOUYHOU
JESTENHHOCTBIO, B TOM YHCIIC C

VYueOnplii npeamer «Maremaruka: anreOpa M Hadaja
MaTEMaTHYECKOr0 aHaiu3a, TeOMETpUs» HUHTETPUPOBaH C
MpOrpaMMOil ~ BHEYpOUYHOU  jAesaTenbHOCTH  «CJOXKHBIE
BOIIPOCHl MaTreMaTtukw», «DuHaHCOBas MaTeMaTHKa», B
KOTOPOM  YYalllUMCS MOTYT OBITh MPEAJIOKEHBI TEMbI
IMPOEKTOB B paMKax MpeaMeTHou obiactu «MaTemaThka u

nHpopMaTuKa.

BrinmonHeHHble  ydaliMMHUCS ~— MHAUBUIYyaJdbHbIE U
IPYNIOBBIE TPOEKTHI MOTYT OBITh TpPEACTABICHBI Ha
KOH(MEepeHIMsIX ¥ KOHKypcaX  pas3IU4yHOr0  YpOBHSA
(«Ilegarornueckuit Onumy, «MexperuoHanbHas
MHOTOTIPO(UITbHAS OJIMMITHA/IA LIKOJIbHUKOB),
«MexayHapoaHsle  oOpa3oBaTelbHbIE  JUCTAHIIMOHHBIC

KOHKYpChI «OIuMIuc» u 1p.)




®opMbI OPraHu3anuy 00pa3oBaTeJBLHOI0 MPOLEcca 10 Y4eOHOMY IpeAMeTY,
NpeanouYTuTe IbHbIe (POPMBbI KOHTPOJISA M OLlEHKH

OcHoBHasi GopMa OpraHu3aIHAH
00pa3oBaTeNILHOTO Mpoliecca 10
yueOHOMY TIPEAMETY

YPpok B 04HOM, OHJIAMH U oduiaiiH popMmaTax

Tumel 3agaTUN

Ypoku (popMUpPOBaAHUSA HOBBIX 3HAHMM (YPOK-JIEKIIMS,B
TOM quclie c HCIIOJIb30BaHUEM JUCTAHIIMOHHBIX
00pa3oBaTelIbHBIX TEXHOJIOTHIA.);

Ypokun  npuMeHeHMHd  3HAHMHA HAa  NPaKTHKe
(KOMOMHHMPOBaHHBI YPOK, YPOK pELICHUs 3aj1a4, YpPOK-
3ammTa pedepata, B TOM UYHCIE C HCIHOJIB30BAHHUEM
JIMCTAHIMOHHBIX 00Pa30BaATEIHLHBIX TEXHOJIOTHIA. );

Ypokn noBTOpeHUi, cUCTeMAaTH3AlUH U 00001eHHsA
3HAHUH, 3aKpemJieHMss yMeHUHl  (KOMOMHUPOBAaHHBII
YPOK,ypOK-aHaJlu3 KOHTPOJbHOW paboThl, B TOM YMHCIE C
HCII0JIb30BAHUEM JUCTaHLIMOHHBIX 00pa3oBaTeNbHbIX
TEXHOJIOTHH);

YPpoKH KOHTPOJIA M NPOBEPKH 3HAHMHA H YMEHHUH
(Yypok-TecTupoBaHUE; YPOK - CAMOCTOsITeNIbHas paboTa; YpOK -
KOHTpPOJIbHAS paboTa).

Bunet u ¢dopmbl KOHTpOIST U
OLICHKHU 3HaHUM, YMEHUI
00yJaroIuXxcst

Buabl koHTpOJIA:

MeKyuuil:

BXOJHOM, TOYPOYHBII, TEMAaTHYECKHU;

NPOMEHCYMOYHAS AMMeCmayus.

nmo pesyabrataM Tekymero koutposs (10 xmace,l,ll
nonyroaue; 11 kmace, |l momyroaue)

KOHTpoJibHast paboTa (11 kmace, | moyromaue)

D opMbI KOHTPOJISL:

pabota Ha ypoKe, BBICTYIUIGHHE C  JOKJIAJOM,
camocTosiTeNbHas  pa0oTa, TECTHPOBAHHE, KOHTPOJbHAS
paboTa, B TOM 4YHUCJIE CHCIIOJIB30BAHUEM JTUCTAHIIMOHHBIX
00pa30BaTeNIbHBIX TEXHOJIOTHIA.

MecTto yyeOHOro npeamera B yueonom miame OOII COO
VYueOuplii npeamer «MartemaTuka: aiaredpa M Hayala MaTeMaTHYecKOro aHausa,
reometpusi» B yueOHOM rmiane OOIl COO sBiseTcss 00s3aTeIbHBIM Y4€OHBIM MPEIMETOM M
M3y4aeTcs Ha yriiyOJeHHOM YpOBHE.
O0beM y4yeOHOro nmpeaMera U pacnpe/esieHue ero
1o KJiaccam (rogam) o0y4eHusi

Tox OO0111e€e KOJIMYECTBO YaCOB HenenbHas Harpy3ka B 4acax
o0OyueHus1/Kiacc
10xnacc/1 ronx 245 7
11 xacc/2 ron 210 6

2. INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O ITPE/IMETA
Moayab «Aaredpa 1 Ha4aJIa MATEMAaTHYECKOI0 aHAJIM3a»

Buner [InaHupyeMsle pe3ynbTaThl Paznen/
00pa3oBaTeNIbHBIX 10 knacc/ 1rox o6ydeHus TeMa
pe3ynbTaToB Yray6neHHbIH ypOBEHb yueOHOro
o0yyarommiics/y4eHUK o0yyarommiics/y4eHuK npeameTa
HAYYHUTCHA MOJY4YHUT BO3MOKHOCTh




HAYYINTHCH

MMpECAMCTHBIC

1.CBoGoaHO omepupoBaTh™***
MOHATUSMH: KOHEYHOE
MHOECTBO, AJIEMEHT
MHOECTBa, IOJMHOECTBO,
nepecedcHue, 0ObEIMHCHHIE U
Pa3HOCTh MHO>KECTB,
YUCJIOBBIE MHOXECTBAa  Ha
KOOPJMHATHOU IpsAMO1,
OTPE30K, WHTEpBAJ,
MOJIYUHTEPBaJ, MPOMEKYTOK
C BBIKOJIOTOM TOYKOM,
rpaduueckoe MpencTaBiIeHHE
MHOKECTB Ha KOOPJMHATHOU
TIJIOCKOCTH;

2. 3amaBaTh  MHOXECTBA
TePEYNCIICHUEM "
XapaKTEPUCTHUECCKUM
CBOMCTBOM;

3. OnepupoBarh MOHATHIMU:
YTBEPKJICHUE, OTpHUIIAHHE
YTBEP)KJICHUS, WCTUHHBIE U
JIO’)KHBIE YTBEPKJICHUS,
MPUYNHA, CJIEJICTBHE,
YaCTHBIM  ciiydail  oOriero
YTBEPKACHUS, KOHTPIIPUMED;
4. [IpoBepsTh
MPUHAJISKHOCTh  JIEMEHTa
MHO>KECTBY;

5. Haxomuth mepeceueHue u
o0beUHEHNE MHOXKECTB, B
TOM 4HCIIE MPEJICTaBICHHBIX
rpajguyecku Ha YHCIOBOM
MPSIMOM U HA KOOPAMHATHOM
IUIOCKOCTH;

6. [IpoBoauThH
JI0Ka3aTelIbHbIC PAaCCYKICHUS
IS 000CHOBaHUSA

HCTHHHOCTHU YTBep)KHCHHﬁ.

B noeceoneenoit scuznu u
npu uzyueHuu opyaux

npeomemos:
- HUCMOJb30BaTh YHCIIOBBIC
MHOECTBa Ha

KOOPAMHATHOW NIPSAMOM U Ha
KOOPAMHATHOM ILIOCKOCTH
JUIL  ONMCAHUS  PeajbHbIX
IIPOLIECCOB U SIBJICHUI;

- IPOBOJUTH JI0KAa3aTeJIbHbIE
pacCyX JIeHHUs B CHUTYyalMSIX
IOBCEAHEBHOM KW3HU, IpPHU

1. Omnepuposamv nomsmuem
onpeoeneHus, OCHOBHBIMU
suoamu onpeoenenutl,
OCHOBHbIMU BUOAMU MEOPEM,

2. Tonumams cymo
KOCBEHHO20 OOKA3AMeNbCmad,
3. Onepuposamv nouamusimu
CYemHO20 U HeCYyemHo20
MHOdCECMBA,

4. Ipumenamuo Memoo
MamemMamuyeckou — UHOYKYUU
OJ1s1 NPOBEOEHUs. PACCYHCOCHULL
u ooxkazamenbcme U Npu
peuieHuu 3a0ad.

B noeceonegnon ocusnu u
npu uzyuenuu opyzux
npeomemos:

- UCNONIL308AMb  MEOPEMUKO-
MHOMHCECBEHHbIU A3bIK U A3bIK
JIO2UKU ons onucanus
DeanvbHbIX npoyeccos u
AGNeHUU, Npu peueHuu 3a0ay
Opyeux yueOHbvlX npeomemos

DJ1€eMEHTHI
TEOpUH
MHOJKECTB U
MaTeMaTHuiec
KOM JIOTHUKHU
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pelleHnH 3ajad U3 ApYyrux

IIpEeIMETOB

1. CsoGomno omepupoBath | I. Ceob6oono onepuposams | Unucna u
MOHATHSIMH: HATYPAIbHOE | YUCIOBLIMU — MHONCECMBAMU | BBIPAKCHUS
4HCIIO, MHOJKECTBO | NpuU peutenuu 3a0au,

HaTypaJbHBIX YHCCI, MLCJI0C

YHCI0, MHOXECTBO IICJIBIX
qucell, OOBIKHOBEHHAs JIPOOb,
JeCATUIHAS IpoOb,
CMEIIIaHHOE YHCIIO,
palroOHAIBHOE YHCIIO,
MHOKECTBO  PALMOHAIBHBIX
qHCed, HWppalMOHAIBHOE
YUCIIO, KOPEHb CTENEHU N,
JNEUCTBUTEILHOE 4uCIIo,
MHOJKECTBO JCHCTBHTECIIHLHEBIX
qHCed, reoMeTpuyeckas
HHTEpHIpeTaus

HATypaJbHBIX, IICIBIX,
palMOHANTBHBIX,

JIENCTBUTEIIHLHBIX YHCEIT,

2. IlounMate W OOBACHSITH
pa3HuIly MEXIY
MO3UITHOHHOM Hu
HEIO3UIIMOHHON CcHUCTEMaMU
3aM1CcH YHCEeTT,

3. IlepeBoauTh uHcCIa U3

OQHOM  CHUCTEMBI  3aIllcu
(cucTteMbl  cuuMCleHUs) B
ApYTyIo;

4, Jloxa3sIBaTh u
HCIOIb30BAaTh MIPU3HAKU
JIEITMMOCTH CYMMBI H
MIPOU3BEICHUS pu

BBITIOJTHEHUH BBIYUCIICHUN U
pELIeHNUH 3a]1aY;

5. BbINONHATE OKpYyTJIEHUE
parroHaTbHBIX u
UPpAIMOHATIBHBIX 4YHCET C
3aJIaHHOI TOYHOCTBIO;

6. CpaBHUBaTh
NEHCTBUTENbHBIC qrcna
pa3HBIMH CIIOCO0aMU;

7. YnopsgouuBaTh YHUCIA,
3alMcaHHbIe B BUJIE
OOBIKHOBEHHOM u
JNEeCSITUYHON pobu, uwucna,
3anMcaHHbIe c
HCIO0JIb30BaHUEM
apu(pMeTHIECKOro

KBaJIpaTHOTO KOPHS, KOpHEH
CTEIeHHU OOJIbIIE 2;

2. Ilonumame npuyunol u
OCHOGHblE UOeU PACUUUPEHUs
YUCTIOBBIX MHONCECNE;

3. Braoemyo OCHOBHBIMU
NOHAMUAMU meopuu
oenumMocmu  npu  peuleHuu
CMAaHOAPMHLIX 3a0ay,

4. Hmemo bazosvie
npeocmasienusi 0 MHONCecmae
KOMNIEKCHbIX YUCell;

5.  Ceoboono  ewvinonnsams
modHcoecmeeH ble
npeobpazosanus
MPULOHOMEMPUUECKUX,
Jlo2apugmuieckux, cmenenHvlx
BbIPANHCEHULL,

6. Brademov popmynou dbunoma
Hvromona,

7.IIpumenams npu pewenuu
3a0ay meopemy O JUHEUHOM
npeocmasnenuu HOJ;

8. Ilpumenams npu pewenuu
3a0au  Kumaiickyro meopemy
06 ocmamkax,

9. Ilpumenams npu pewenuu
3a0day Manyro meopemy
Depma;

10. Ymems evinonnams 3anuce
yucna 8 NO3UYUOHHOU cucmeme
cuucnenus,;

11. Ilpumenamo npu pewieHuu
3a0ay  mMeopemuKo-4uUciossie
@yHKyuu: uucio u  cymma
Oenumenet, yHxkyuio dinepa;
12. Ilpumenamo npu peweHuu
3a0a4 yenHvle 0poou;

13. Ilpumenamo npu peweHuu
3adau MHO20Y]IeHbl c
oelicmeumenbHoIMU U YeaviMu
K03 puyuenmamu,

14.  Bnademv  nouwsmusmu
NPUBOOUMDBILL U HENPUBOOUMDL
MHO20YNIeH U NPUMEHAMb UX
npu peutenuu 3a0ay;

15. Ilpumenams npu peuwienuu
3a0au  OcHO8HYIO — meopemy
aneedpol;
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8. Haxomuts HOJ u HOK
pasHBIMH  cnocobamMu |
WCI0JIb30BaTh ux npu
pEIICHUH 33]1aY;

9. BBINOTHATH BBIYHCICHUS U

npeoOpa3zoBaHUs

BBIPAKCHUM, CoZIepKaILNX
JNEUCTBUTENbHbIE 4YHCIA, B
TOM qucle KOpHHU

HaTypaJIbHbIX CTENIEHEN;

10. BeINoaHATH cTaHAAPTHBIE
TOKJIECTBEHHbIE
npeodpazoBaHus
TPUTOHOMETPHUUECKHUX,
Jorapu(pMHUUECKUX,
CTETEHHBIX,
MppalMOHaIbHBIX
BBIpAXKCHUI.

B noeceonesnoii sncusnu u
npu uzyueHuu opyaux
npeomemos:

- BBIIOJHATE U OOBSICHATH
CpaBHEHHUE pe3yIbTaToOB
BBIYUCIICHUN TIPH pEIICHUHN
MPaKTUYECKUX 3aJad, B TOM
YJpCIe MIPUOJIM>KEHHBIX
BBIYMCIICHUH, HCIIONTB3YSI
pasHbIe CIIOCOOBI CPAaBHEHUI;
- 3aIuChIBaTh, CPaBHUBATH,
OKPYIJISITh YUCIIOBBIC TAHHBIE
peaabHBIX BEIUYUH c
HCIO0JIb30BaHUEM Pa3HBIX
CHUCTEM HU3MEPCHHSI;

- COCTaBIAThL U OIIEHUBATh

Pa3sHbIMHA criocodamu
YHUCIOBBIC BBIPpAXKCHUA IIPU
pEeIICHNN MMPAKTUICCKUX

3a/a4y W 3a7ad M3 JAPYrux
y4eOHBIX PEIMETOB

16. Ilpumenams npu pewenuu
3a0ay npocmetiwue QyHKYuuU
KOMNJIEKCHOU NepeMeHHOU KaK
eeomempuieckue
npeobpazoeansl

1. CpoOoaHO oOmepupoBaTh
HOHSTUSIMU: ypaBHEHHE,
HEPAaBEHCTBO, PAaBHOCHUIIbHBIC
ypaBHEHUS U HEPaBEHCTBA,

ypaBHEHHE, ABJIAIOILEECS
CIIEICTBUEM Ipyroro
ypaBHEHHS, ypaBHEHUS,
pPaBHOCHJIbHBIE Ha
MHOJKECTBE, PaBHOCHJIbHBIE

npeoOpa3oBaHus ypaBHEHMIA;
2. Pemarp pasHble BUbBI
ypaBHEHUH M HEPaBEHCTB U

1. Ceéob00HO onpedensimb mun
U 8ulOUPpaAmMb Memoo peuleHus
NOKA3AMENbHbIX u
Jlo2apu@muieckux ypasHeHull
u HepaseHcms,
UPPAYUOHAILHBIX YPABHEHUU U
HepaseHcms,
MPUSOHOMEMPULECKUX
VPAGHEHUIl U HEPABEHCMS, UX
cucmem,

2. Cso600H0

cucmembnsl

peutams
JUHEUHbIX

YpaBHeHUus W
HEpaBEHCTBA
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UX CHUCTEM, B TOM YHCIE
HEKOTOpbI€ ypaBHEHUS 3-U U

4-it  cremeHed,  ApOOHO-
panuoHaIbHbIE u
HppaliOHaJIbHBIE;
3. OBmagerb  OCHOBHBIMH
TUTIAMH [I0Ka3aTeIbHbIX,
JI0rapupMHUECKHX,
UpPaMOHATIBHBIX,
CTENEHHBIX YPaBHCHHU U

HEPaBEHCTB M CTaHJAPTHBIMHU
METOJaMU HUX pEUICHUHd U
MPUMEHSATh UX HPU PELICHUH
3az1a4;

4. Ilpumensts teopemy besy
K PELIECHUIO YPABHEHU;

5. Ilpumenars  teopemy
Buera JU1s peleHus
HEKOTOPBIX YpaBHEHUH

CTENIEHU BBIIIE BTOPO;

6. [loHuMare CMBICI TEOpeEM
0 PaBHOCHIIbHBIX "
HEPaBHOCHIILHBIX
npeoOpa3oBaHUAX ypaBHEHUI
Y YMETh UX JIOKa3bIBaTh;

7. Bnanets METOJaMHU
peleHus YpaBHEHUH,
HEpPaBEHCTB U MX CHCTEM,
yMETh  BBIOMpaTh  METOJ
pemieHuss W 0OOCHOBHIBATH
CBOM BBIOOD;

8.  MHUcnomnwp3oBaTh  MeETOXI
WHTEPBAJIOB Il PEIICHUS
HEpPaBEHCTB, B TOM YHCJIE
JIPOOHO-PAIIMOHATIEHBIX u
BKJTFOYAIOIIUX B cebs
HppalMOHATILHBIE
BBIPKCHUS;

9. Pemare anrebpanueckue
YpaBHEHUs U HEPaBEHCTBA U
UX CHUCTEMbI C IapaMeTpamu
ayreOpanyeckum u
rpau4ecKuM MeTO/1aMu;

10. Bnaners pa3HbIMU
METOJlaMU  JIOKa3aTeJIbCTBA
HEPABEHCTB;

11. Pewmars ypaBHeHHA B
LEJIBIX YHCIIaX;

12. N300paxaTb MHOXXECTBa

Ha IUIOCKOCTH, 3aJaBacMble
yYpaBHEHHUSIMU,
HEpaBEHCTBaAMH u ux

VpaeHeHul;

3. Pewamv ocHOBHblE mMunvl
VpasHenuli u HepaeeHcme ¢
napamempamu, nNPUMeHsms
npu peutenuu 3a0au
Hepagencmea Kowu -
bynaxkosckoeo, bepnynnu,

4. Hmemwv npeocmasneHue o
Hepagencmeax Mmedncoy
CpeOHUMU CMeneHHbIMU
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CHUCTEMAMHU;
13. CBOOOAHO HCHOJIB30BATH

TOKJIECTBEHHbBIE
npeoOpa3oBaHus npu
peuieHuu  ypaBHEHHW U

CUCTEM ypaBHECHMII.

B noeceonesnoii ricuznu u

npu u3yyeHuu opyaux
npeomemos:
- COCTaBIIsITb MW  peliaTh

YpaBHEHMS, HEPABEHCTBA, MX
CHUCTEMBI IIPU PELICHUH 3a/1a4
JIPYrUX Y4eOHBIX MPEIMETOB;

- BBITIOJTHSATH OIICHKY
MPaBIOTIOI00MS
pe3yNbTaTOB,  TOJTYyYaeMBIX

IpU  PEUICHUH  Pa3IuYHbIX
YpaBHEHUM, HEPABEHCTB U HUX
CUCTEM IPU PEUICHUHU 3a]a4
JPYrux y4eOHbIX IPEIMETOB;
- COCTaBIIsITb M  pemaTh
YpaBHEHUSI U HEPABEHCTBA C
rapamMeTrpamMu IOpH pElICHUU
3a71a4 JPYTUX y4eOHBIX
IIPEIMETOB;

- COCTaBJIATbH
HEPABCHCTBO
CUCTEMY,
pealbHYyI0
IIPUKIIATHYIO
UHTEPIPETUPOBATH
IIOJIy4EHHBIE PE3YIIbTAThI;

- UCII0JIb30BATh
IIPOIPaMMHBIE CPENCTBA IIPU
pelIeHnH OTJIENbHBIX
KJIaCCOB ypaBHEHUI "
HEPABCHCTB

ypaBHEHHE,
WIH 170

OTIHCHIBAIOIINE
CUTYallMI0  HJIH
3azaay,

1. Baagers
3aBHCHMOCTD BEJIMYMH,
byHKIMS, apryMeHT u
3HaueHue (yHKIUU, 00JIacTh
OTpEICIICHUS U MHOXECTBO
3HaueHu (yHKIUH, Tpaduk

IIOHATHUAMM:

3aBHCHUMOCTH, rpadux
byHKIMKM, HyMd (QyHKUIUH,
IPOMEXKYTKU
3HAaKOMOCTOSIHCTBA,

BO3pPACTAHUC Ha YHUCIOBOM
ITPOMCEIKYTKE, y6I>IBaHI/Ie Ha
YHUCJIOBOM IMPOMCIKYTKC,
HauOOJIbllIeE M HaMMEHBIIIEE

1. Bnaoems noHAmuem
acumMnmomuvl U yMemvb €20
NPUMEHAMb  NPpU  PeueHuu
3a0ad.

OyHKIMU
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3HayeHne  (QyHKOMH ~ Ha
YHCIIOBOM IIPOMEXKYTKE,
[IepHOIUUECKast byHKIUS,
IIEpUOJI, YETHAsl U HEYeTHas
(GyHKUIMU; yMETh MPHUMEHSTh
9TH TOHATUS TPU PELICHUU
3aza4;

2. Bnaners MIOHATHEM
cTerneHHasi pyHKIHS; CTPOUTh
ee Tpaduk H  YMETh
[IPUMEHSATH CBOMCTBA
CTETIEHHOH  (YHKIUH  TIPH
pEeILIeHNH 3a]1aY;

3. Brnagetp  moOHATHSIMH
IoKa3aTenbHas ¢byHKIMS,
JKCIIOHEHTa; CTPOUTh  MX
rpaduku 1 yMeTh MPUMEHSThH
CBOMCTBA MIOKa3aTeIbHON
GyHKIMM TP pelIeHud
3azay;

4. Bnanetn HOHITHEM
norapudmuueckas (QyHKIuUs;
CTpOuTh ee rpaduk U YMETh
NIPUMEHSATH CBOMCTBA
norapudmuyueckort (GyHKIUU
MIpH pElIeHUHU 3a]1aY;

5. Bnanets HOHITHEM
oOparHas byHKIIHS;
MPUMEHSTH ATO MOHATUE TPH
pEILIeHNH 3a]1aY;

6. IIpuMeHATh TIpU peHICHUH
3a/J1ad  CBOMCTBA (PYHKIIMIA:
YETHOCTh,  [E€PUOJUYHOCTD,

OTPaHUYEHHOCTb;

7. IIpuMeHsTh TIpU pEelICHUU
3a/1a4 npeoOpa3oBaHus
rpaduKoB (QPyHKITUI;

8. Bnaners HOHATHIMU
YHCIIOBast
MOCIIEZI0BATEIHHOCTD,
apudmernueckas u

reoMeTpHUUECcKasi IPOrPECCHs;
9. IlpuMeHATh TpU pelICHUN
3a/1a4 CBOMCTBA U MPU3HAKU
apupMeTHIecKoi u
reOMEeTPUYECKON
IIPOrPECCUM.

B noeceonegnoii xncuznu u
npu uzyueHuu opyaux
YUeOHbvIX npeomemos:

- OMpeNeNsITh Mo rpadukam u
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HCIIOJIb30BaTh [yl pELICHUs
IIPUKIIAJHBIX 3a]a4 CBOMCTBA
peabHbIX  IPOLECCOB U
3aBUCHUMOCTEH (HauOOJIbIIHE
U HauMEHbIIWE 3HAYCHUS,
IPOMEXYTKHA BO3pacTaHUS U
yObIBaHUS byHKIUY,
IPOMEXYTKU
3HAKOIMOCTOSIHCTBA,
ACUMITOTBI, IEPUOA U T.I1.);

- UHTEPIPETUPOBATD
CBOMCTBA B KOHTEKCTE
KOHKPETHOW  IIPaKTUYECKOMN
CUTYaIUH.

1. Pemars pasHble 3ama4uu
MOBBIIIEHHON TPYAHOCTH;
2. AHanuzupoBaTh YCJIOBHE

3a/1a4y, BBIOMpATh
OITUMAaIbLHBIHN METOJI
peleHus 3aJ1a4,

paccmarpuBas  pa3jM4YHbIE
METO/IbI;

3. CTpouTh MOJENb PELICHUS
3aJauy, MIPOBOIUTH
JI0Ka3aTeNIbHbIE PACCYKICHUS
IIPU PELICHNUH 33/1a4H;

4. Pemratn 3a/1a4H,
TpeOyromue nepedopa
BApUAHTOB, MIPOBEPKHU
YCIIOBHH, BBIOOpA
ONTUMAJILHOTO pe3yJbTaTa;

5. AHaIM3UpOBaTh u
UHTEPIPETUPOBATH

MOJIyYeHHbIE  pEIIeHHUs B
KOHTEKCTE YCIIOBUS 3aJayd,
BbIOMpaTh  pElICHUs,  HE
IPOTUBOpEYAILINE KOHTEKCTY;
6. [lepeBouTh MpU perieHUn
3amaun  MHPOpMALUI0 U3
olHON (Qopmbl 3amHucu B
IpYrylo, HCIOJNB3yd  MpHU

HE00XO0IMMOCTH CXEMBI,
Ta0JIHIIBI, rpadukH,
JIarpaMMBl.

B noeceonesnoit scuznu u
npu uzyuenuu opyaux
npeomemos:

- pemaTth  MPaKTHYECKHE
3alaud ¥ 3aJa4d U3 JPYTHX
MPEAMETOB

1. Pewamv pasznvie 3adauu
NOBbIUEHHOU MPYOHOCMIUL,
2. Auanuzuposeame  yciosue

3a0auu, 8blOUpPaAmMb
ONMUMAJIbHBLL Mmemoo
peuieHus 3a0ayu,
paccmampusas pasiudtvle
Memoobl;

3. Cmpoumsv moodenv peuieHus
3a0ayu, npoeooumv

doKazamesnbHvle PACCyHCOeHUs.
npu pewenuy 3a0aqu,

4. Pewams 3a0ayu,
mpebdyowue nepebopa
8apUAHmMOs, npoeepKu
YCao8ull, eblOOpa
ONMUMATLHO2O0 pe3yIbmama;
5. Ananuzuposamuo u
UHmMepnpemuposams

NOJYYEeHHblEe — peuleHus 8
KOHmeKCcme  YClosus 3a0adu,
evlOupams  peuieHus, He
npomugopeuawue KOHMeKcmy;,
6. Ilepesooumv npu pewenuu
3a0a4u uHpopmayuo uz 00HoU
Gdopmel  3anucu 6 Opyeyio,

UCNnonb3ys npu
HeobxooumMocmu cxemol,
mabnuybwl, epaghuxu,
ouazpammol.

B noeceoneenoit scuznu u
npu uzyueHuu opyaux
npeomemos:
- pewams  npaxmuyeckue
3a0ayu u 3adauu u3 Opyaux
npeomemos

TexkcToBnle
3a1a4u
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MeTanpeIMETHbIE 1.  VYMeHue  caMOCTOSITENIBHO  ONPENENATH  LEIH | DIEMEHTHI
NESTEIbHOCTM M COCTaBIATh  IUIAHBl  JEATEIbHOCTH; | MaTEMAaTHYEC
CaMOCTOSITEJILHO OCYILECTBIIATH, KOHTPOJINPOBAThH U | KOW JIOTUKU U
KOPPEKTUPOBATh JIE€ATEIbHOCTH; TEOpUn

2. YMeHue npoyKTUBHO 00IIAThCS B MPOIECCE COBMECTHOM | MHOYKECTB;
NeaTeNbHOCTH, Y3PPEKTUBHO pa3pemarb KOHPIUKTHI Yucna u

3. Biagenue HaBbIKAMHM ~ I103HABaTEIbHON, Yy4eOHO- | BBIpAXKECHUS;
HCCIIEI0OBATENIBCKOM M IPOEKTHOM NEATEIIbHOCTH, HAaBbIKAMHU | YPaBHEHUS U
paspenieHus npoosuem; HEPABEHCTBA,

4. TOTOBHOCTH K CaMOCTOATENBbHOW wH(pOpMarMoHHO- | OyHKINH
[103HABATEJIbLHON JIESITENIbHOCTH, BKJIIOYAst yYMEHUE
OPUEHTHUPOBATHCS B PA3JIMYHBIX ICTOUHUKAX HH(POPMAIINH;

5. YMeHue HCIoOJIb30BaTh CPEACTBA MHPOPMAIMOHHBIX WU
KOMMYHMKAI[MOHHBIX TEXHOJIOT Ul B pelieHnu
KOMMYHHMKaTHUBHBIX W OpraHU3allMOHHBIX  3ajad ¢
co0Jr0/IeHreM HOPM WH(OPMAITMOHHOM 0€3011aCHOCTH.

JINYHOCTHBIE 1. CpopMHpOBaHHOCTH KPUTUYHOCTU MBIIIJIEHUSI, YMEHUE | DJIEMEHThI
pacrno3HaBaTh JIOTUYECKHM HEKOPPEKTHBbIE BBICKa3bIBaHUS, | MaTeMaTHueC
OTJINYaTh TUIOTE3Y OT (PaKTa; KOM JIOTUKU U

2. T'OTOBHOCTH BECTM JUANOr C JAPYTHMH JIFOJABMH, | TEOPUHU
JOCTUTaTh B HEM B3aUMOIIOHUMAaHUS, HAXOJUTh OOIIMe LEeIu U | MHOXKecTB;Y
COTPYIHHYATH AJIS UX JOCTUKEHUS; ucia u

3. CoOTpyZHHMYECTBO CO CBEPCTHHKAMH, B3pPOCIBIMHA B | BBIPAXKECHUS;
o0pa3oBaTeNbHOM,  OOIIECTBEHHO  MOJE3HOW,  y4yeOHO- | YpaBHEHHUS U
HCCIIEIOBATENIbCKON U IPYIUX BUJAX AESITENbHOCTH; HEPABEHCTBA,

4. ToroBHOCTh K OOpa3oBaHuio, B TOM uyucie | DyHKIUH
caM000pa30BaHUIO; CO3HATENNBHOE OTHOILIEHUE K
HEeNpPEepbIBHOMY 00pa30oBaHMIO KaK YCIOBHMIO  YCHEIIHOM
NeSATENbHOCTH;

5. DcTeTnyeckoe OTHOUIEHHWE K MHpPY, BKIIOYAs 3CTETUKY
ObITa, HAYYHOTO M TEXHUYECKOT0 TBOPYECTBA.

11 kaace/ 2 rox o0yueHust

MpeIMETHBIE 1. Bnaners HOHATUAMU: | 1. Braoemo nouamuem | OyHKUUU
3aBUCUMOCTh BEJIMYUH, | ACUMNIMOMbL U YMemb €20
¢byHKLU, apryMeHT U | npuMeHsAms» Hnpu  peuleHuu
3HavYeHne (yHKOUH, 00JacTh | 3adauy;

ONpeNeNeHuss U MHOXECTBO | 2. [lpumenamos  memoouvl
3HaueHuN (QyHKIUU, Trpaduk | pewenus npocmeiuux
3aBUCHMOCTH, rpaduk | ougghepenyuanvrovix
byHkuy, Hyau — QYHKUWW, | ypasHeHul nepeozo u
IPOMEKYTKU 8MOP0O20 NOPAOKOE
3HAaKOIOCTOSIHCTBA,

BO3pAaCTaHME Ha  YHUCIOBOM

IPOMEXYTKe, yObIBaHHME Ha

YHCIIOBOM IIPOMEXKYTKE,

HauOoJiplllee M HaUMEHbIIee

3HAUEHUE byHKIUN Ha

YHCIIOBOM IIPOMEXKYTKE,

NEPUOIUYECKas byHKIMS,

NEpPUOJ,, YeTHas W HedeTHas

GyHKUIMU; yMeThb TNPUMEHATH

9T TOHATHSA IIPU pELICHUU
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3ajad;
2. Bnanets MOHATUSAMHU
TPUTOHOMETPHUYECKHE
(GyHKUIUU; CTPOUTH UX IpaduKu
U yMETh MPHUMEHSATh CBOWCTBA
TPUTOHOMETPHUYECKIX
(GyHKUIUH pU pelIeHUH 3a/1a4;
3. Brnagers nonstuem oopaTHas
GyHKIUS;  TPUMEHATH  3TO
HIOHSTHE TIPH PELICHUH 337134,
4. IlpumeHsTH NpU pelIeHUn
3amad  CBOWCTBa  (DYyHKIMIA:
YEeTHOCTb, MIEPUOTUIHOCTB,
OTPaHUYEHHOCTH,

5. IlpuMeHATH MNpU pEeLIEeHHUN
3aa4 npeoOpa3oBaHUs

rpadukoB QyHKIUH.

B noeceonesnoit scuznu u npu
uzyueHuu oOpyux ydeOHvlx
npeomemos:

-penenartb no rpadukaMm u
WCIOJIb30BAaTh JJISl  peIleHus
MPUKIAIHBIX 3a/1a4 CBOWCTBA
peaJIbHbIX MPOLIECCOB u
3aBUCUMOCTEH (HauOobIIHEe U
HauMEHBIIIHE 3HAYEHUS,
MPOMEXYTKH BO3pacTaHUsl U
yOBIBaHMS byHKINH,
MIPOMEKYTKH
3HAKOMOCTOSIHCTBA,
aCUMITOTHI, TOYKH Meperuoa,
NEePHOJI U T.I1.);

- MHTEpIpPETUPOBATH CBONCTBA
B KOHTEKCTE  KOHKPETHOH
MPAKTHUYECKON CUTYaIlNH;

- ompeneNsTh Mo rpaduKam
OpOCTEHIlINe XapaKTePUCTUKH
NEPUOJUYECKUX MPOIECCOB B
ouosoruw, HKOHOMHUKE,
MY3bIKE, PaJUOCBSI3M U p.
(ammuTya, MEpUoO. U T.11.)

1. Bnaners MMOHSTHEM
OECKOHEYHO yOBIBaroIIast
reoMeTpuueckas Mmporpeccus u
yMETh TPUMEHSTH €ro IpH
pelleHnH 3a/a4;

2. TlpuMeHATh Ui pelIeHHS
3a/1a4 TEOPUIO MPEETIOB;

3. Bnanets MMOHSATHSIMH
OCCKOHEYHO 0OJIBIIINE 5
OECKOHEUYHO MaJIble YHCIOBEIE

1. Ceob00H0 gnaoems
CMAHOAPMHBIM ~ ANNAPAMOM
MamemMamuiecko2o aHaiu3a

ons 8bIYUCTICHUSA
NPOU3BOOHBIX @dyHrkyuu
OOHOI NepemMeHHOU,

2. Ce0600HO  npumeHamb

annapam mMamemamuiecKo2o
amanuza Ons UCCAeO08AHUA
@QyHKyull U NOCMPOeHuUs:

OJEeMEHTHBI
MaTeMaTHu-
YECKOI0
aHaau3a
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MOCJICIOBATEILHOCTH U YMETh
CpaBHUBATH OECKOHEYHO
0oJIbIIME U OCCKOHCYHO MaJIbie
MOCJICI0BATEIIbHOCTH;

4, Brnaners IMOHATHSIMMU:
npou3BoaHas — (QyHKIMH B
TOYKE, TPOU3BOHAS (YHKIIHH;

5. BpuucisaTe npOU3BOJHBIE
AJIEMEHTAPHBIX (YHKIMH U UX
KOMOMHAIIMIL;

6. HccnenoBars ¢(yHKIMHM Ha
MOHOTOHHOCTB ¥ SKCTPEMYMBI,

7. Crpoutrp r1padukud U
MPUMEHSATh K PEIICHUIO 3ajad,
B TOM YHCJIE C TapaMeTPOM;

8. Bnanern IMOHSATHEM
KacareJbHast K rpaduky
(YHKIIMM B YyMETh MPUMEHSTH
€ro TIPH PEIICHUH 3a7a4;

9. Bnanetn HOHATUSIMH
nepBooOpazHas GbyHKIMS,
ONIPENIETICHHBIN UHTETPA;

10. [TpumenaTs TEOPEMY
Herorona-JleitOauma u = ee
CJIEJICTBUS JJIs PEIICHUS 3a/1a4.

B noeceonesnoit scuznu u npu
uzyueHuu oOpyux y4eOHvlx
npeomemos:

- pemarh NpUKIATHBIE 3a7aud
3 Ouosnoruu, GU3NKUA, XUMHH,
SKOHOMMKH u Ipyrux
OpEeIMETOB,  CBSI3aHHBIE  C
UCCIIEIOBaHHEM
XapaKTEePUCTUK MPOIECCOB;

- UHTEPIPETUPOBATD
MOJIy4YE€HHBIE PE3YIbTaThI

epagurkos, 8 mom uucie
uccneoo8anus Ha
8bINYKIOCb,

3. Onepuposamv nonsmuem
nepeooopasHoll hyHKyuU 0
peuieHus 3a0ad;

4. Osnademv  OCHOBHLIMU
ceedeHusMU 00 unmezpae
Hviomona-Jletionuya u ezo
APOCMeuuux nPUMeHeHUsX,

5. Onepuposams 8
CMAHOAPMHBIX — CUMYAYUAX
nPoOU3600HbIMU BbICULUX
Nnops0KO08,

6. Ymemv npumensmv npu
pewlenuu  3a0a4  colcmea
HeNnpepvl8HbIX (OYHKYULL

7. VYmemov npumensmo npu
peulenuu  3a0a4  meopembl

Beuepwmpacca,

8. Ymemo BbINONIHAMb
NPUONUICEHHbIE BbIYUCTICHUS
(memoowi peuieHus
YypasHenui, 8bIYUCTEHUS
onpeoeseHHo20 UHme2pana);
9. Ymems NpUMeHsAMb

NPpUNLOdHCEeHUe NPOU3BOOHOU U
onpeoeneHHo20 unmezpana K

peueHuo 3a0au
eCcmecmeo3HaAHUsL

10. Bnaoemv nowamusmu
emopasi npou3600Has,
8bINYKIOCHIL epaguxa
dyHKyuu u ymemb

uccnedosamsv  (QYHKYUrO Ha
8bINYKIOCHIb

1. OnepupoBaTb OCHOBHBIMH

OIMMCAaTCIIbHBIMHU
XapPaKTCPUCTUKAMHU YHCJIOBOI'O
Ha60pa, IIOHATHUEM

reHepaibHas COBOKYIHOCTh U
BBIOOPKOIL U3 Hee;
2. OmepupoBaTh MOHATHIMHU:

4acToTa u BEPOSTHOCTD
coObITHS, cymma u
IPOM3BEACHUE BEPOSTHOCTEH,
BBIUUCIISATH BEPOSTHOCTH

COOBITHII HAa OCHOBE noacycra
qucjia uCxoaoB,

3. Bnanets OCHOBHBIMH
TNOHATUAMU KOM6I/IHaT0pI/IKI/I )4

1. Umems npeocmasnenue o
YEHMPANbHOU — NPeoesibHOl
meopeme;

2. Umemwv npeocmasnenue o
8b100POUHOM
Koaguyuenme Koppensiyuu
U IUHEUHOU pe2peccuu;

5. Umemwv npedcmasnerue o
CMAamucmuyecKux
eunomezax U nposepke
CMAmMuCmuyecKot
eunomesvl, 0 CMAMUCMUKE
Kpumepus U ee  YPOBHe
3HauuUMoCcmu,

4. Umemwv npedcmasnenue o

Cratuctuka
u Teopus
BEPOSTHOCTE
"
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YMETb HX HPUMEHATh IpU
pelieHuu 3a1ay;

4. Wwmetp mpenctaBieHue 00
OCHOBaX TEOPUH BEPOATHOCTEH;
5. Hmerp mnpexacraBieHue o
JUCKPETHBIX U HENPEPHIBHBIX
CIy4alHBIX  BEJIIMYMHAX U

pacnpeneieHusx, 0
HE3aBUCUMOCTH CIIy4alHBIX
BEJINYUH;

6. HMmerp mnpencraBieHHE O
MaTEeMaTHYECKOM OXUJAHUU U
JIUCIIEpCUN CIIy4aiiHBIX
BEJIMYMH;

7. Hmerp mnpeacTraBieHUE O
COBMECTHBIX pacHpelesIeHUsIX
CIIy4allHbIX BEJINYNH;

8. Ilonumarp cyTb 3aKoHa
00BIINX qucen u
BBIOOPOYHOTO MeToaa
M3MEPEHUS BEPOSITHOCTEN;

9. Hmerp mnpexacraBieHHe O
HOPMaJIbHOM paclpeleieHud U

npuMepax HOPMAaJbHO
pacnpeneNeHHbIX  CIy4alHbIX
BEJINYUH;
10. Wmerp mnpencraBiieHUE O
KOppeALu CIy4alHbIX
BEJINYUH.

B noeceonesnoit scuznu u npu
uzyueHuu Opy2ux npeomemaos:
- BBIYUCIATH WJIM OLEHUBATh
BEPOSITHOCTH ~ COOBITMH B
peabHOM KU3HH;

- BbIOUpATH METO/IbI
HOJAXOJISIIEr0 MpeACcTaBICHUs
1 00pabOTKH JaHHBIX

C6A3U IMAUPUHECKUX u

meopemuyecKux
pacnpedeneHuti,

5. Umemwv npeocmasnenue o
KOOUpOBAaHUU, 080UYHOU

3anuci, 08OUYHOM Oepese;

6. Braoemv  ocnoemvimu
NOHAMUAMU Meopuu 2pagpos
(epag,  sepwuna,  pebpo,
cmenenb GepULUHbLL, NYMb 8
epaghe) u ymemo npumeHsams
Ux npu pewteHuu 3a0a4;

7. Umemwv npeocmasnenue o
oepesbsix u ymembo
NpUMEHAMb  NpU  peueHuu
3a0ay;

8. Bnademv  nonamuem
CB8A3HOCHb u ymemb
NPUMEHAMb  KOMNOHEHMbl
C8A3HOCMU  NpU  peuleHuu
3adau,

9. VYmems» ocywecmenamo
nymu no peopam, 00Xx00bl
pebep u sepuwiun epaga;

10. VYmemv npeocmaenenue
00 IUNEPOBOM u
2aMUILIMOHOBOM nymu,
umems  npedcmasieHue O
mpyoHocmu 3a0aqu
HAXO0JHCOCHUSL 2AMUTLINOHO8A
nymu,

11.  Bnaoemv nowamusmu
KOHeuHble u cuemHvle
MHOJICECMBA U YMemb UX
NpUMEHAMb NpU  peuleHuu
3adau,

12.  VYmemwv  npumenams
Memoo  MamemamuyecKo
UHOYKYUU

13. Vmemwv  npumensmo
npunyun  [JQupuxne — npu
peuteHuu 3a0a4

1. Wmers mnpexacraBinenue o | I. Umemwv npeocmasnenue o | Uctopus
BKJIAJIE BBIIAIOIIUXCS | 8KIAO€ 8b10aOWUXCcs | MaTeMaTUKU
MaTeMaTUKOB B  Pa3BUTHE | MamMeMamuKo8 6 paseumue
HayKH; HAayKu;
2. IloHuMate poJib MaTeMaTHKH | 2. Ionumame ponb
B pa3zButuu Poccun mMamemamuxku 8 pazeUumuu

Poccuu
1. HWcnomp3oBaTh OCHOBHBIE | /. Ipumensmo | MeTopl
METO/IbI JI0Ka3aTeNbCTBa, | Mamemamuyeckue 3HAauusi K | MaTEMaTUKU

INpOBOAWUTL OOKA3aTCILCTBO U

UCCIe008aHUI0
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BBITIOJIHSTH OMPOBEPIKEHUE; OKpYHCaouie2o mupa
2.  IlpuMeHATP  OCHOBHBIC | (MOOenupoganue PuuULecKux
METO/IbI pelieHus | npoyeccos, 3a0ayu
MaTeMaTHYeCKUX 3a/1a4; 9KOHOMUKUL)

3. Ha ocHOBe MaTeMaTUYCCKHUX
3aKOHOMEPHOCTEW B MpUPOJE

XapaKTepU30BaTh KpacoTy U
COBEPUICHCTBO  OKPYXKAIOILETO
MHpa U IIPOU3BEICHUI
UCKYCCTBA;

4. IlpumensaTs mnpocTeiine
IpOrpaMMHBbIE  CpEeICTBa U

AJIEKTPOHHO-
KOMMYHUKAITMOHHBIE CHUCTEMBI
MIPU pEIIEHUH MaTEMaTUYECKUX

3a/1ay;
5. [Tonw3oBaThCs
MPUKIATHBIMU TIPOrpaMMaMu U
porpaMMaMu CUMBOJIBHBIX
BBIYHUCIICHU N JUTS
HCCIIEIOBaHUSA
MaTeMaTHYEeCKIX 0OBEKTOB

MetanpeameTHeie | 1. Mcnosib30BaTh BCe BO3MOXHBIE PECYpChl sl JTOCTHXeHUs | OyHKIUU;
MOCTABJIEHHBIX LEJIEN U peaIN3aliK TUIaHOB JEATEIbHOCTH; DIIeMEHTHI
2. BeiOupath yCcrenHpie CTPaTeruy B Pa3IMUHbBIX CUTYAIUX; MareMaTniec
3. YMeHue NpOAYKTUBHO B3aMMOJEHCTBOBAaTH B MPOIIECCE | -KOTO
COBMECTHOM JEATEIIBHOCTH, YYUTBHIBATh MO3WLUU JPYTHX | aHAIMU3a;
YYaCTHUKOB J€SATEIbHOCTH; Crarucruka
4. CrocoGHOCTh U TOTOBHOCTh K CAMOCTOSATEIBHOMY TOMCKY | U Teopus
METOJIOB  PEIICHHUS NPAKTUYECKHUX 3a/ad, [PUMEHEHHIO | BEPOATHOCTE
pa3JINYHBIX METOJ0B MO3HAHUS; 51
5. CnocoOHOCTh K CaMOCTOSITEIBHOM WH(OpPMAIMOHHO-
MIO3HABATEJIbHOU JIeATEIbHOCTH, BKJIHOYAst yMEHUE
OPUEHTHPOBAThCS B PA3IMYHBIX HCTOYHHMKAX HWH(MOpMALUH,
KPUTHYECKU OIICHUBATh U HHTEPIPETUPOBATH MHPOPMAIIHIO,
NOJIYy4aeMYI0 U3 Pa3JIMYHbIX HCTOYHHUKOB;
6. YMeHue HCIOJIb30BaTh CpEACTBa HMH(DOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOT Uil B pelieHnu
KOMMYHUKATHUBHBIX W OpPraHU3allMOHHBIX  3a7ady  C
cobOmrogeHreM TpeOOBaHUI TEXHUKU OE30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusl.

JINYHOCTHBIE 1. ChopMHupoBaHHOCT, MHPOBO33PEHHS, COOTBETCTBYIOMIEro | OyHKIUH,
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH; DNeMEHThI
2. CiocoOHOCTh BECTH AWAJIOT C APYTUMU JIIOJIbMHU, JOCTUTaTh | MaTeMaTU4ec
B HEM B3aNMOINOHHMMAHHUSA, HAXOAWTh OOIIME TIeNd U | -KOTro
COTPYAHHMYATH JUISl UX JOCTHKEHUS; aHaIu3a;
3. HaBpikM cOTpyIHHYECTBAa CO CBEpPCTHHUKaMH, JeTbMH | CTaTHCTHKA
MJIAQ[IIIEr0  BO3pacTa, B3pOCIBIMH B  0Opa3oBaTeNbHOM, | U Teopus
00I11eCTBEHHO MIOJIE3HOM, y4eOHO-UCCIIeIOBATENLCKOM, | BEPOATHOCTE
MPOEKTHOM U IPYyruX BUAAX ACATEIbHOCTH; .

4. TOTOBHOCTh U CHOCOOHOCTH K OOpa3OBaHUIO, B TOM YHCIIE
camM000pa30BaHHUIO, Ha MPOTSKEHUH BCell JKU3HH;
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CO3HATEJIbHOE OTHOIICHHUE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK
YCIOBUIO YCHENIHOW MPOQecCHOHAIILHON W  OOIIECTBEHHOM

JICSITEILHOCTH;

5. Oco3HanHbBI BeIOOp Oymymie mpodeccuu; OTHOIICHUE K
podecCHOHAIBHON JEeSITENTbHOCTH KaK BO3MOXHOCTU Y4acCTHs

B PEUICHUH MPOOIIEM.

Moayas «I'eomerpus»

Bunsl [ImanupyemMsle pe3ysbTaTsl Paznen/
00pa30BaTeILHBIX 10 kaace/ 1roa o0y4eHus TEMA
pe3ylIbTaTOB VYriy0neHHbIN ypOBEHb yueOHOro
o0yyarommiics/y4eHUK oO0yyarommiics/y4eHuK nmpeamera
HAYYMTCH NOJIY4YHT BO3MOKHOCTh
HAYYHMThCS
[IpeameTHbIC 1. Brnaners reomerpuueckumu | 1. Mmems npeocmasnenue o6 | ['eomerpus

MTOHATUSIMHI
3aa4 "
MaTeMaTUIEeCKHIX
pacCyKIeHUH;

2. CamocrosTensHO
(hopmMyTupOBaTh OMpPEACIICHUS
F€OMETPUYECKUX ¢buryp,
BBIJIBUTATh THUIIOTE3BI O HOBBIX
CBOMCTBAX 51 MIpU3HAKaxX
reoMeTpuueckux Guryp u
000CHOBBIBATh W
ompoBepraTth HMX, 0000mAaTh
Wi KOHKPETHU3UPOBAThH
pe3ynbTaThl Ha HOBBIX KJaccax
¢buryp, MPOBOJANTH B
HECJIOKHBIX ciIydasx
knaccuukanuo  uryp 1o
Pa3IUYHBIM OCHOBAHUSIM;

3. HccnenoBarhb  4epTEKH,
BKJIFOYAsi KOMOWHAIuu Quryp,
U3BJIEKAaTh, WHTEPIPETUPOBATH

IIpU  pEUICHUHN

MIPOBEJICHUH

n npeoOpazoBHIBATH
uHdopmaruio,
IPEICTaBICHHYIO Ha
YepTexKax;

4. Permratn 3a7a4u
r€OMETPHUYECKOTO

CoJiepXaHMs, B TOM 4HCJIE B
CUTyallUsiX, KOTJa aJrOPUTM
pelIeHHs] HE CIeyeT SIBHO U3
ycIoBus, BBITNOJIHATh
HEOOXO/UMBIE sl  pelIeHUs
3aauu JIOTIOJTHUTEbHbIE
IOCTPOCHHH, UCCIIeI0BaTh
BO3MOXHOCTb IpUMEHEHHUS
TeopeM M Gopmyn s
peleHus 3a/1ay;

5. Ymers QopmynupoBaTh U

aAKCuoOMamu4eckom memooe;
2. Braoemv  nounamuem
eeomempuieckue Mecma
moyex 6 npocmpancmee u
yMemb NpUMeHAmb Ux O/
peuteHus 3a0ay;

3. Vmemwv npumensmo oOns
peuwtenus  3a0ay  ceolicmea
NIIOCKUX U 08Y2PAHHBIX Y2/108,
MpexepaHHo2o yena,
meopembl  KOCUHYCO8 U
CUMHYCO8 Ol MPexcpaHHO20
yena,

4. Braoemv  nounamuem
NepneHOUuKyIapHoe  cedenue
NpUSMblL U YMemb NPUMEHANMb
€20 npu peuieHuy 3a0ay,

5. Ymemwv npeocmasnenue o

080UCMEEHHOCMU
NpPasUIbHBIX
MHO202PAHHUKO8,

6. Brademv  nonsmuaAmMu
YeHmpaibHoe u
napasnenvHoe
npoOeKmuposaHue u
npUMeHsmo ux npu
nOCMpOeHUuU ceyenull
MHO202PAHHUKO8 — MemoooM
npoexKyull;

7. Umemv npedcmasnerue o
paseepmke MHO202PAHHUKA U
Kpamyauwem — Hymu — Ha
Nno8epXHOCMU
MHO202PAHHUKA.

8. Umemv npeocmasnenue o
KOHUYECKUX CeYeHUSX,

9. Umemv npedcmasgnenue o
Kacarowuxcsi  cgepax  u

22




JOKa3bIBaTh T'€OMETPUUYECKUE
YTBEPKICHUS,

6. Bnanets MOHSITHSIMU
CTEpEOMETPHUU: pu3Ma,
napajuiefienunesa, MUpaMuaa,
TETpadAp;

7. Nmetp mpexactaBiieHus 00
aKkcuoMax CTEpeoOMEeTpUH U
CIIEICTBUSAX W3 HUX U YMETb
OPUMEHSTh UX HpPU PELICHUU
3ajady;

8. YMerb CTpOUTH CEYEHHUS
MHOTOTPaHHUKOB C
WCIIOJIb30BAHUEM  Pa3IMUHBIX
METO/I0B, B TOM 4YHCIE U
METO/ia CIEJIOB;

9. Hmerbp mnpencraBiieHue o
CKPEILMBAIOIIMUXCST MPSIMBIX B
MIPOCTPAHCTBE u YMETh
HaxXOJUTh YTOJ M paccTOosHUE
MEeXAYy HUMH;

10. IIpuMmeHATH TEOpPEMBI O
MapajuleIbHOCTH  MPSIMBIX U
IJIOCKOCTE B IPOCTPAHCTBE
MIpHU pElIeHUH 3a]1ay;

1. YMeTh MPUMEHSTh
napauiesbHOe
MIPOEKTHUPOBAHHE IS
n3o0paxkeHus: puryp;

12. YMeTh MPUMEHSTh

MEePHEeHIUKYIIPHOCTH TPSIMOU
U IUIOCKOCTH TIpU PEIICHUU

3a7a4;

13. Bnanets HOHATUIMU
OPTOTOHAJILHOE
MPOCKTUPOBAHUE, HAKIOHHBIC
U HUX TPOCKIHUH, YMETh
NPUMEHATh TEOPEeMYy O Tpex
HEePIeHIUKYIIpax pu
pEIICHUY 3a]1a4;

14. Bnaners HOHATUIMU
paccrosiHue Mexay (urypamu
B MPOCTPAHCTBE, 00N
HEPIICHIUKYISP JBYX

CKPCILLIMBAIOIIUXCS TPAMBIX H
YMETh IPUMEHATH UX IIpU
pPELICHNH 3a/1ay4;

15. Bnagerp moHsATHEM Yrou
MEXKy NPAMON U IIJIOCKOCTHIO
U YMEThb MPUMEHATH €ro IpHu
pELIEeHNH 3a/1ay4;

16. Bnanets IIOHATUAMU

KOMOUHAyuy mei 8paujeHus u
yMemv NpUMEHAMb UX Npu
peuwieHuu 3a0au,

10. Ilpumenamo npu peweHuu
3a0au opmyny paccmosHus
Om MOUKU 00 NIAOCKOCMU,

11. Braoemv  paznvimu
cnocobamu 3a0aHus NPsAMol
VPABHeHusMU U yMemb
NPUMEHAMb  NpU  peuleHun
3a0ay;
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JBYTPaHHBIN yroi, yroi
MEXY IIJIOCKOCTSIMH,
MepHEHIUKYISIPHbIC
IJIOCKOCTH ¥ YMETh IPUMEHATH
UX MPU PELICHUH 33]1a4;

17. Bnametp  NOHATHUAMH
npu3ma,

napajiesenunes U NpUMEHATh
CBOWCTBAa  MapasuiesienuIiea
P PEIICHUH 33]1a4;

18. Bnanets MMOHATUEM
IIPSIMOYTOJIBHBIN
napajuieNienuIe]] 1 MPUMEHSTh
€ro MpH PEIIeHUH 3a/1a4;

19. Bmagers HOHATUAMU
MApaMuia, BHIBI I[THPAMHUI,
DJIEMEHTBI MIPaBUJIBHON

nupamMuAbl 1 YMETh IPUMEHSTD
UX MIPU PELICHUH 3a/1a4.

20. Mmerp npencraBlIeHHE O
TeopeMe Duiepa, NpaBUIbHBIX

MHOTOTpaHHUKaX;
21. Bnanetn MOHSATHEM
IO A N MOBEPXHOCTEN

MHOTOTPAaHHUKOB M yYMETh
MPUMEHSTH €r0 TPH PEIICHUN
3aja4;

22. Brmamethr DOHATHSIMH Teja
BpamieHus (IWIMHAP, KOHYC,
map u cdepa), UX CEUCHHs U
yMETh TMPUMEHATh WX TpH
peleHny 3a1a4;

23. Bnaners HOHATUIMU
KacaTellbHbIE psIMbIE H
MJIOCKOCTH M YMETh IPUMEHSATH
WX MPU PEIICHUH 33714,

24. HNmetp npencTaBlICHUS O
BIMCAHHBIX M  OIMCAHHBIX
cdhepax u yMeTb IPUMEHATh UX
P PEIICHUH 33]1a4;

B noeceoneenon cuznu u

npu u3yyeHuu opyaux
npeomemos:

- COCTAaBJISITh c
MCIIOJIb30BaHUEM CBOICTB
r€OMETPUUECKHUX buryp
MaTE€MaTUYECKHE MOJEIU IS
penieHus 3a1a4
MPaKTUYECKOIO XapakTepa u
3a1a4 u3 CMEXHBIX
JCIUTUINH, UCCIIEI0BATh
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IIOJIy4YEHHBIE MOJIETHN u
UHTEPIPETUPOBATD PE3YJILTAT

MCTAIIPpECAMCTHBIC

1. CamocToATEeNnbHO ONpenensTh LeNu IS JAOCTHXKECHHS
OTIPEJIEJIEHHOTO PE3yJbTaTa;

2. OueHuBaTh BO3MOXXHBIE  TOCIEACTBUS  JOCTHXKECHHS
IIOCTABJICHHOM LIEJIM B COOCTBEHHO! JIESITSILHOCTH;

3. BeiOupars myTh JOCTHIKECHUS 1ICTTH;

4. ComnocTaBiiATh MOJYYCHHBIM pE3yJIbTaT C IOCTaBIECHHOM
3apaHee LEJIbIO.

5. IloHmMare M UCHOJNB30BaTh MAaTEMATUYECKHE CPEACTBA
HarjsiqHOCTH  (PUCYHKH, 4YEpTeXH, CXEeMbl W Jp.) U
WUTIOCTpALlMK, HHTEPIIPETALUN, apTyMEHTALUH;

6. Hcnonb3oBaThb pa3IUyHBIE  MOJEIBbHO-CXEMAaTHUECKHE
CpeacTBa JUIsl TPEACTaBICHUS CYIIECTBEHHBIX CBsI3eM U
OTHOIIIEHUM, a TaKkKe TMPOTHUBOPEUYUH, BBISBICHHBIX B
WH(POPMAIMOHHBIX UCTOYHUKAX;

7. VYnepxuBaTh pasHble IO3ULUU B
NeSITENIbHOCTH;

8. OcCymecTBisATh JEJIOBYHO KOMMYHHUKAIIHIO
CBEPCTHUKAMH, TaK U CO B3POCIIBIMU;

9. Pa3BepHyTO, JOTUYHO ¥ TOYHO M3J1araThb CBOK TOYKY 3pEHUS
C WCTOJIb30BaHUEM aJIeKBATHBIX (YCTHBIX W THCHMEHHBIX)
S3BIKOBBIX CPEJICTB.

O3HaBaTeIbHOU

Kak co

I'eomerpus

JIMYHOCTHBIC

1. OpueHtanmsi oOy4yaromUXCcs Ha JOCTIKEHHE JIMYHOTO
CYACThS, PCATU3ANNI0 TMO3UTUBHBIX XHU3HEHHBIX IEPCIEKTHB,
WHUILMATUBHOCTb, KPEATUBHOCTH;

2. T'OTOBHOCTh M CHOCOOHOCTh OOYYAIOIMIMXCS K OTCTaMBaHUIO
JMYHOTO JOCTOUHCTBA, COOCTBEHHOTO MHEHHUS;

3. ['OTOBHOCTH M CIOCOOHOCTH OOYUYAIOIIMXCSA K CAaMOPAa3BUTHIO
B COOTBETCTBUU C 00IIEYEIIOBEUECKHUMH LIEHHOCTSIMH;

4. HpaBCTBEHHO€ CO3HAHHME W MOBEJICHHE HA OCHOBE YCBOCHMS
00IlIeYeNIOBeUeCKUX I[IEHHOCTEH, TOJEpaHTHOIO CO3HAaHUS U
MOBE/ICHUS B MOJIUKYJIBTYPHOM MUPE;

5. 'OTOBHOCTH ¥ cIIOCOOHOCTH K 00pa30BaHUIO.

I'eomerpus

11 kiaacce/ 2 ron o0yuyeHus

npeaAMETHBIC

1. BnageTp MHOHATHAMH OOBEM,
00beMBl MHOTOTPAaHHHKOB, TEI
BpallleHUsI U TPUMCHITh HX TPH
pEIICHUY 3a]1a4;

2. Hmerep mpexacraBlieHHE O
pa3BepTKe LWIMHIpAa U KOHYCa,
TJIOMIATU TTOBEPXHOCTH IHUIIMH]IpA
U KOHYCa, YMEThb NPHUMEHSATHh UX
IIPH PELLICHUN 33]1a4;

3. HWmerp mnpenacraBieHue o
wiomand  chepsl U yMETh
NPUMEHATh €ro MNpU PEIICHUU
3aj1a4;

4. VYmerp pemarb 3agaud  Ha
KOMOUWHAIIM MHOTOTPAaHHUKOB U
TEJ BpallleHHUS;

1. Ilpumensmo npu
peuteruu 3a0au u
O0oKazamenbcmee meopem
BEKMOPHBILL  Memoo U
Memoo KoopouHam,

2. Umemwv npedocmasnenue
06 akcuomax obwvema,
NPUMEHSMb Gopmynol
00beM08 NPSMOY20NbHOZO
napaiieienuneod, npusmvl
U nupamuowl, mempa’opa
npu pewenuu 3a0au,

3. Ilpumensmv meopemvi
00 OmMHOWEHUAX 00beMO8
npu pewenuy 3a0au,

4. Ilpumensmov unmezpan

['eomerpus
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5. Hmers mnpencraBieHue 0
110/100M¥ B MPOCTPAHCTBE U YMETh
pemaTh 3a7aydl Ha OTHOIICHHE
00BeMOB u Iomaen
MOBEPXHOCTEN MOJOOHBIX QUTYP.

B noeceonesnoit »mncuznu u npu
uU3yueHuu Opy2ux npeomemaos:

- COCTaBJIATh C HUCIOJIb30BAaHUEM
CBOMCTB T'€OMETPUUYECKUX (UTYp
MaTeMaTHYeCKUe MOJENU s
pelieHus 3aJad  IpPaKTHYECKOIo
XapakTepa U 3a7ad M3 CMEKHBIX
JTUCITUTIINH, HCCIIEI0BATh
MIOJTy4YEHHBIE MOJENU u
HMHTEPIPETUPOBATH PE3YJIbTAT

0151 8bIYUCTCHUS. 00bEMO8

u  nogepxHocmeu  men
epaujenusl, 8bIYUCTEHUS
niowaou  cghepuieckoeo

nosica u 06vema wmaposozo
cnost;

5. Umemv npedcmasnenue
0 O0BUIICEHUSX 8
npocmpancmee.
napanieibHoM — nepemoce,
cummempuu
OMHOCUMENLHO
NIOCKOCMU, YEeHMPALbHOU
cummempuu,  nogopome
OMHOCUMENbHO — NPAMOL,
BUHMOBOL  CUMMEMpPUl,
YMemb NPpUMEHAMb UX npu
peuieHuu 3a0au,

6. Umemwv npeocmasnenue

0 niouwaou
OpMO2OHAILHOU
npoeKyu;

7. Umemv npedcmasnenue
0 mpexepaHHoMm u
MHO202pAHHOM — y2ie U
NpUMEHAMb ceoticmea
NIIOCKUX yenos

MHO202PAHHO20 yena npu
peuieHuu 3a0au;

8. Umemwv npedcmasnenus
0 npeobpazosanuu
nooobus, 2comomemuu U
yMemb NpUMeHAmMb UX npu
peuieHuu 3a0au;

9. Ymemwv pewamo 3a0auu
Ha NIoCKOCmu mMemooamu

cmepeomempu;
14. VYmemwv npumensmo
dopmyner  0bvemos npu

peutenuu 3a0a4

1. Bnagers nonsTusMmu BCKTOPbI
H UX KOOPAHWHATBI;

2. YMeTh BBIIOJHATH OoIcpanuu
HaJl BCKTOpaMu.

3. Hcnonw3oBaTh  CKaJspHOE
IIPOU3BENICHUE  BEKTOPOB  IIpU
pEILLIEHNN 3aay4;

4. [TpumeHATH ypaBHEHUE
IUIOCKOCTH, (DOPMYITy PacCTOSHUS
MEXIy TOYKaMH, ypaBHEHHE

C(I)epBI IIpu pCLICHUUA 3ada4;
5. HpI/IMeHHTL BCKTOPbI U MCTOJ

1. Bnademv nowamusmu

BEKMOPbL u ux
KOOpOUHAMbL,
2. Ymemv evinoansamo

onepayuu Hao 6eKMoOpPaAMU.
3. Haxooumv  obvem
napanieienuneoa u
mempa’opa, 3a0aHHbIX
KOOPOUHAMAMU c8ouUx
BEPULUH;

4. 3aoasamev npamyro 8
npocmpancmee;

BekToper  u
KOOPAUHATHI
B
MIPOCTPAHCTB
e
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5. Haxooumv paccmosiHue
om mouKu 00 NIOCKOCMU 8
cucmeme KOOpOUHam;

6. Haxooums paccmosiHue
MmedxHcoy
CKpewU8aromuMucs
NPAMbIMU, 3A0AHHLIMU 8
cucmeme KOOpOUHam

KOOpJIMHAT B IPOCTPAHCTBE MpHU
pelIeHnH 3a1a4

MCTAIIPpECAMCTHBIC

1. CamocTosITeNIbHO CTaBUTh 1I€JIM, BbIOMpaThb M CO3/1aBaTh
ITOPUTMBI JUIS PEIICHUS yIeOHBIX MaTEMAaTHYECKHUX MPOOIIEeM;
2. CaMOCTOATENbHO OMNPENEIATh MapaMeTpbl U KPUTEPUH, IO
KOTOPBIM MO>KHO OIPEAETUTh, YTO LEJb JOCTUTHYTA;

3. OueHuBaTb BO3MOXHBIE€ TIOCIEACTBUA  JOCTUXKEHUS
MIOCTaBJIEHHOM 1€l B COOCTBEHHOM JKWU3HU U IKU3HU
OKPYXKAIOIIUX JIFOJIEH, OCHOBBIBASICh HA COOOPAXKEHUSAX ITHKU U
Mopau;

4. CoOTHOCUTh TIOJYYEHHBIH pE3ylbTaT JESITEIIBHOCTH C
IIOCTABJIEHHOM 3apaHee 1EIbIO;

5. Uckath u HaxouTh 0000IIEHHBIE CITOCOOBI PEIICHHS 3aad,
B TOM YHCJI€, OCYIIECTBISATh Pa3BepHYTHIM MH(OPMAIIMOHHBIN
MOUCK M CTaBUTh Ha €ro OCHOBE HOBbIe (yueOHBIE U
M03HaBaTeNbHbIE) 3a/1a4H;

6. Berxoguth 3a pamMku y4eOHOTo IpeaMmeTa U OCYILECTBISATh
LEJICHAIIPABJIEHHBIM IMOUCK BO3MOXHOCTEH JUIsI IIMPOKOTO
MepeHoca CpeCTB U CIIOCOOO0B JIEHCTBUS;

7. MeHATh M yAEepKUBATh pa3HbIE€ MO3UIMU B MO3HABATEILHOM
JESTEIIBHOCTH.

8. BricTpauBars JIETIOBYIO u 00pa3oBaTeIbHYIO
KOMMYHUKAIHIO, U30eras JMYHOCTHBIX OLIEHOYHBIX CY)KJIECHHH.

I'eomerpus;
BekTopsl  u
KOOPIUHAThI
B
IIPOCTPAHCTB
e

JIMYHOCTHBIC

1. ToOTOBHOCT, ®  CHOCOOHOCTH K  JUYHOCTHOMY
CaMOOIIPEJICIICHUIO, CIOCOOHOCTh CTaBUTh MM U CTPOUTH
JKU3HEHHBIE IUIAHbI,

2. T'oTOBHOCTH M CIIOCOOHOCTH 0OECIEUYUThL cede M CBOHMM
OJIM3KUM JIOCTOHHYIO KM3Hb B IPOIIECCE CAMOCTOSTEIBHOM,
TBOPYECKOMN M OTBETCTBCHHOM JCSATEILHOCTH;

3. TOTOBHOCT, H  CIOCOOHOCTH  OOy4arommuxcs K
CaMOBOCIIMTAHUIO B COOTBETCTBHUC MJICATAMH IPakJIaHCKOIO
0O0IIIeCTBA;

4. MupoBo33peHHe, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKU UOOIIECTBCHHOM MPAKTHKH,

5. TOTOBHOCT, M CHOCOOHOCTH BECTH IHAIIOT C JAPYTUMH
JIONBMH, JIOCTHIaTh BHEM B3aMMOIOHHUMAHHMS, HAaXOIUTh
OOIIHe 1eNTU U COTPYAHUYATH JIJISl MXIOCTHIKCHHSI,

6. ToTOBHOCTH M CMOCOOHOCTH K CamMOOOpa3OBaHHIO, Ha
MPOTSHKEHUH BCEH KU3HU;

7. T'oToBHOCTH OOyYaromuxcsi K TPyAOBOH MpodeccuoHambHON
NEeSITeNbHOCTH KAaKK BO3MOXHOCTH YYacTUS B pEHICHUH
JINYHBIX, 0OIIECTBEHHBIX,OCYIAPCTBEHHBIX,
0OIIEeHAITMOHANBHBIX TPOOIIEM.

['eomerpus;
Bektoper  wu
KOOPIUHATHI
B
MIPOCTPAHCTB
e

27




3.COAEP KAHUE YYEBHOI'O IIPE/IMETA

HaszBanue
paznenos(a)/raas (bI)
u/un TeM(bl) y4eOHOTO

Kpatkoe coneprkanue mporpamMmbl pa3aenon(a)/ riaaB(bl) u/mim Tem(bl)
y4eOHOTO MpeaMeTa

b «AJjiredpa U HAYAJIa MATEMATHYECKOT0 AHAJIU3A)

Pemenue 3aa4 ¢ UCMoNb30BaHUEM CBOMCTB YMCEN M CUCTEM CUMCIICHUS,
JIETUMOCTH, JIOJIEd M YacTeil, MPOLIEHTOB, MOJyJell uucen. Pemienue
3a7a4 C HUCMOJIb30BAaHUEM CBOMCTB CTENEHEHW M KOPHEH, MHOTOYJIEHOB,
npeoOpa3oBaHUil MHOTOYJIEHOB U JPOOHO-pallMOHAIBHBIX BbIPAKEHUH.
Pemrenne 3agad ¢ MCHOJIB30BaHHWEM TIpajdyCHOW Mepbl yriaa. Monaynb
yyucia W €ro cBoiicTBa. PemieHue 3agad ¢ MOMOIIBIO YHCIIOBBIX
HEpPaBEHCTB M CHCTEM HEPABEHCTB C OJHOW NEpPEMEHHOH, ¢
MIPUMEHEHHEM H300pa’keHUsl YMCIIOBBIX MPOMEXKYTKOB. Pemienue 3anau
C  UCIOJIb30BaHMEM  YHUCIOBBIX (QYHKIMH U  UX  TpaduKoB.
Ucnonw3oBanne CBOMCTB M TpadUKOB JIMHEHHBIX M KBaJpPaTHUYHBIX
dbynakuuii. ['paduyeckoepenienrneypaBHEHUM 1 HEPABEHCTB.

npeamera

Moaya
IToBTOpEHUE
DneMeHTbI TEOpUu
MHOKECTB u

MaTEMATUYECKOU JIOTUKA

[lonatne MHOXecTBAa. XapaKTEpUCTUYECKOE CBOWCTBO, JJIEMEHT
MHOX>ECTBa, IyCTO€, KOHEUHOE, OECKOHEYHOe MHOXecTBa. CrocOoOBI
3alaHusI MHOXCECTB. HOJIMHO)KCCTBO. OTHOLIEHUSI OPHUHAIJIC)KHOCTH,
BKJIFOUCHU, PaBCHCTBA. Onepaulxm Hazqg MHOX>XECTBaMU, nux
WUTIOCTPALIMM C TOMOIIBI0 KpyroB Oinepa. CYETHBIE M HECUYETHBIE
MHOJKECTBA.

WctunHble U JI0KHBIE BBICKAa3bIBaHMS (YTBEPXKACHHUS), ONEpal HaJ
BbICKa3bIBaHUSAMU. KBaHTOpHI cyliecTBOBaHMS U OOLIHOCTU. AnreOpa
BBICKA3bIBAHHH.

3akoHbI JJOTUKA. OCHOBHBIE JIOTHYECKUE MpaBuia. PelieHne noruaeckux
3aJa4 €  MCIOJB30BAaHUEM KPYroB OJilnepa. YMO3aKIIOUCHHUS.
OO6ocHOBaHME ® JIOKa3aTeJIbCTBO B MareMartuke. OnpeaeseHus.
Teopembl. Buasl  gokaszatenbcTB. MaremaTudeckass  MHIYKIIMS.
YTBepxkaeHusi: oOpaTHOE JaHHOMY, TPOTHUBOIIOJIOXKHOE, 00OpaTHOE
MPOTUBOTOJOKHOMY. [Ipu3Hak ®  CBOWCTBO, HEOOXOAMMBIE W
JOCTAaTOYHBIE YCIOBUSI.

Ywucaa u BBIPpAKCHHA

MHoXecTBa HaTypaibHBIX, LEJIbIX, PALUOHAIBHBIX, JEHCTBUTEIbHBIX
yucen. MHOXKECTBO KOMIUIEKCHBIX 4ucell. J[elCTBUS ¢ KOMIUIEKCHBIMU
yucnamu.KoMminekcHo conpspk€HHble yuciaa. Moayiap W apryMeHT
yncna. Tpuronomerpudeckas opMa KOMILUIEKCHOTO YHCIIA.

Pannannas wmepa yrina. Tpuronomerpuueckas OKpYyx HOCTb. CHHYC,
KOCUHYC, TAHT'€HC U KOTAHT€HC yucia. TpuroHomerpudeckue HopmyIbl
NPUBENCHUS U CIIOXEHUsS, (POPMYIbI TBOWHOTO U TMOJIOBUHHOTO YTIIa.
[IpeoOpa3oBanrecyMMBbl U Pa3HOCTU TPUTOHOMETPUYECKHX (PYHKIHMHA B
pou3BeIeHNE U 00paTHbIE TPeOOpa30BaHUS.

Crenenb ¢ IeHCTBUTENBHBIM IOKA3aTeNIeM, CBOMCTBA cTeneHu. HYucno e.
Jlorapudm, cBoiictBa norapudma. JlecATUUHBII U HATYpaJbHBIHA
JorapuMmBsl.

ToxnecTBeHHBIE npeoOpazoBaHus TPUTOHOMETPUYECKUX,
Jorapu(pMHUUECKUX, CTENEHHBIX U UPPALMOHATBHBIX BBIPAKECHUIH.

Mertoa MaTeMaTUYECKON MHIYKLIMH.

OcHoBHas TeopeMa apudmeTuk. OCTaTKU U CpaBHEHUS. ATTOPUTM
EBxnmpa. Kuraiickas Teopema 00 ocrtarkax. Mamas teopema depma.
Cucrembl cuucieHUs, OTIMYHBIE OT AecATHUHbIX. DyHKIUsA Dilnepa,
YUCJIO U CyMMa JIEJIUTENEN HAaTYypPaJIbHOIO YHCIIA.
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OcHoBHast Teopema anreOpbl. IlpuBomumble W HENPHUBOIUMBIC
MHOTOwIeHbl. CHMMETpUYECKHEe MHOTOWICHbI. llemouncnennsie u
11€JI03HAYHBIe MHOTOYJICHBI.

YpaBHeHust
HEpaBEHCTBA

YpaBHEHHE, ABIISIOLICECS CIECICTBUEM JIPYror0 YpaBHEHMS; YPaBHEHHs,
paBHOCHIIBHBIE HAa MHOXECTBE, pPaBHOCHUJIbHBIE IPEeoOpa3oBaHUs
YpaBHEHUM.

Tpuronomerpudeckue, II0Ka3aTeJIbHbIE, JorapupMUIECcKre u
VUPPALMOHAIIBHBIE YPABHEHUsS W HEPABEHCTBA. TWIBI ypaBHEHHM.
Pemrenne ypaBHEeHUI HHEPABEHCTB.

Metoa MHTEpBAJOB Ul pEIIEHUs HepaBeHCTB. | paduueckue MeTO/bl
peuleHusl ypaBHEHUN U HEPaBEHCTB. PerieHre ypaBHEHUI U HEPABEHCTB,
COJIepKaUIUX IIEPEMEHHYIO I10J] 3HAKOM MOYJIsl.

CucreMbl TPUTOHOMETPUUYECKUX, TOKA3aTeNbHbIX, JOTapU(PMHUUECKUX U
WppalMOHAIbHBIX ~ ypaBHeHUH. CHCTEMBl  TPUTOHOMETPUYECKUX,
M0KAa3aTeIbHbIX,JOrapU(PMUUECKUX U UPPALIMOHAIBHBIX HEPABEHCTB.
VYpaBHEHHs1, CUCTEMBI YpaBHEHUMM ¢ mapaMmerpamu. HepaBeHcTBa C
rapaMeTpamu.

Pemrenne ypaBHEHMI CTENEHM BbIIE BTOPOM CIEHMAIBHBIX BUIOB.
®opmynsl Buera. Teopema besy. JuodantoBsl ypaBHeHus. Pemienue
YpaBHEHUH B KOMIUIEKCHBIX YHCIIAX.

Hepasencta o cpegaux. HepaBenctBo beprymn.

OyHKINU

Oynkuust U e€  CcBOWCTBA; HyIM  (QYHKUHUH, [POMEXKYTKH
3HAKOTMIOCTOSIHCTBA, MOHOTOHHOCTh. HamOouibliee u  HauMeHbIIee
3HaueHuss (QyHKUH. [lepuoamdeckas (yHKIUS W € HAUMEHBIIHMA
nepuosi. YérHeie m Heu€THble (GyHKIUH.DYHKIMU «IpoOHAs dYacTh
qucnay y = {X} W «1enas 4actb yucia» y = [x].

B3anmuo oOpatnbie pyHKIMH. ['padmku B3auMHO OOpaTHBIX (YHKIIAN.
Tpuronomerpuueckue (QpyHKIUU YUCIOBOTO apryMeHTa y = COS X, y =
sin x,y = tg x, y = ctg X. CBoiicTBa U TpaQuKu TPUTOHOMETPUUECKUX
¢byakuumit. OOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIMU, WX TIJIABHBIC
3HauYeHUSsl, CBOWCTBA UTPA(UKHU.

Crenennasi, mokasareibHas, Jorapupmudeckas GyHKIMH, KX CBOHCTBA
U rpaduky.

[IpeoOpazoBanusi rpa@uKoB (QYHKUUNA: CIABUT, YMHOXEHHE Ha YHCIIO,
CUMMETPHUS OTHOCUTEJILHO KOOPAWHATHBIX OCEH U Hayasla KOOpIMHAT.

OJIEMEHTEI
MaTeMaTU4eCKOro
a”HaJm3a

beckoHeuHo  manmple M OeCKOHEYHO  OOJIbIIME  YHMCIOBbBIE
nocienosarenbHocTu.  Ilpenen  4uMCIOBOM — MOCIENOBATENBHOCTH.
beckoHeuHo yObIBarolasi reoMeTprudecKas mporpeccusi.

[lonsitue npenena ¢ynkuuu B Touke. IloHatne mpenena QpyHKIuM B
O6eckoHeuyHOCTH. AcuMNTOTHl rpaduka ¢yHkuud. HenpepbBHOCTD
¢byukun.CBoiicTBa HempepblBHBIX (pyHKIUA. Teopema Beiiepmtpacca
U1l HETIPEPhIBHBIX (DYHKLUH.

Huddepenuupyemocts (yHkuuu. IlpomsBogHas (GyHKIUU B TOYKE.
KacarenbHast x rpaduky ¢yHkumu. I'eomerpuyeckuili U Qusnueckuii
CMbICI ~ Tpou3BoaHOW. [IpumeHeHue mpou3BoAHOM B  (uU3HKe.
IIpounsBoaubIe DJIEMEHTAPHBIX (bYyHKIMH. IIpaBuiia
mddepeHnpoBaHus.

Bropas npousBoHast, e€ reoMmeTpudeckuil ¥ pU3MIeCcKuii CMBICI.

Touku »skcTpemyma (MakcumMymMa U MuHuUMyMma). HccnenoBanue
9JIEMEHTApHBIX (YHKIUH Ha TOYKM SKCTpeMyMa, HauOousibliee U
HAaVMEHBIIIEE 3HAYEHUAC MOMOIIBK mpou3BoaHON. IlocTpoeHue
rpa¢pukoB  QyHKIMA ¢ NOMOHIbIONPOU3BOAHBIX.  I[IpumMeneHue
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IIPOM3BOJHOM NpU pPELIEHUH MPUKIAJHBIX 3aJadyHa MaKCUMyM H
MUHHUMYM.

[lepBooOpaznas.  Heompenenéunbiii  unTerpan.  IlepBooOpasHbie
aneMeHTapHblX  QyHKIuH. [lnomanas KpUBOJMHEHHOW —Tparenuu.
®opmyna Herotona-Jleitonuna. Onpenenéuusiii uHTErpan. Beruucienue
IoMmaaeld IIOCKUX GUrypu OOBEMOB Tel BpaIICHHUS C ITOMOIIBIO
UHTErpasa.

Juddepennnanpapie ypaBHEHHS IEPBOTO M BTOPOTO MOPSIIKA.

Cratuctuka u  Teopus
BEPOSITHOCTEH, JIOTMKA H
KOMOWHATOPHKA

[IpaBuno mpoumsBenenuss B koMmOumHatopuke. CoemuHenust 6e3
noBTopennit. Coueranus u ux cBoiictsa. bunom Hetorona. Coenunenus
C IOBTOPEHHUSMH.

BeposTHOCTh cOOBITHS. CymMMa BEpOSTHOCTEH HECOBMECTHBIX COOBITHIA.
[IpoTuBomnONIOXKHBIE COOBITHA. YCIIOBHasg BeposiTHOCTh. HezaBucnmblie
coobiTusa.llpon3BeieHne  BEpPOATHOCTEH  HE3aBUCUMBIX  COOBITHIA.
®opmyna beprymm.dopmyia noiaHou BepositHocTH. Dopmyna baiieca.
BeposiTHOCTHOE ITpOCTpaHCTBO. AKCHOMBI TEOPUH BEPOSITHOCTEM.
JluckpeTHble ciay4ailHble BEIMUMHBI U X pactipeneneHusi. COBMECTHBIE
pacnpenenenus. Pacripeaenenne cyMmMel U POU3BEACHUSA HE3aBUCHUMBIX
CIy4allHbIX BEIWYMH. MareMarndeckoe OXHIAHWEe U JIUCIIepCus
CIIy4alHOM BeNMYMHBL. MaremMaTH4ecKoe OXUJAHUE U JUCIEPCUs
CYMMBI CITy4allHbIX BEJIMYMH.

bunapnas  cnydailHas ~— BENWMYMHA,  pacnpeneneHue  bepHysuiM.
I'eomeTrpuueckoe pacrpeneneHne. bBHHOMHAIBHOE paclpeiesieHue U €ro
CBOWCTBA.

HenpepsiBHBIE CiydaliHble BENIWYMHBL. [IJOTHOCTE  BEPOSTHOCTH.
OyHKIMSA pacnipeneneHus. PaBHOMeEpHOe pacnpeneneHue.

HopmanbHoe  pacnpenenenne. @yukuus Jlammaca.  Ilapamertpsl
HOpPMaJIBHOTO  pacmpeneneHus. Ilpumepsl  CiiydaliHBIX — BEJIWYMH,
MOAYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IIOTPEHIHOCTh HW3MEpPEHHUH, pOCT
YEJIOBEKA).

3akoH OoibIIKUX yucen. BEIOOpOUYHBIH METO I U3MEPEHUS BEPOSTHOCTEH.
Ponpb 3akoHa OoNbIIMX YKceN B HAyKE, IPUPOJIE U 0OIIEeCTBE.
Koppensiuust nByx cinydailHbix BenuuuH. [lonsitue o koadduiuente
KOPPEJIALMH.

TexcToBbIC 3aJa4u

HpOCTGﬁHIPIG IMPAKTUYCCKUE MW BSKOHOMHECKHEC 3aladvu. 33,[[3‘11/1 Ha
ITPOLICHTEI. 33,[[3‘11/1 C OKOHOMHYECKHUM COICpKAHHUEM Ha IIPOLCHTEI.
COI_II/IaJ'IBHO'BKOHOMI/ILIeCKI/Ie 3aJa4du. OKOHOMHYECKHE 3aJa4u Ha
(I)OpMy.]'ILI. 321,[[21‘11/1 Ha pa60Ty, Ha MPOU3BOJUTCIIBHOCTD TPYyJd, HaA CMECH,
CIIJIaBbI U IBMKCHUC. BKJ'IaI[BI, KpCONThI, 0OaHKH U IMPOLICHTLI

I/ICTOpI/IH n MCTOJBbI
MaTEMaTHUKHU

Boigaromuecs mMareMaTUKu M WX BKJIQJ B pa3BUTHE Hayku. PazButue
maTemMaTukd B Poccuu. MeToapl pelieHHuss MaTeMaTU4YecKuX 3ajau:
rpaduyecKuil,aHATMTHYECKUI 1 YUCICHHBIN.

Mopayab «I'eomeTpus»

IToBTOpEHME

HOBTOpeHI/Ie. Pemenue 3amay ¢ HMCOOJB30BAaHHMEM CBOMCTB (I)I/Il“yp Ha
INIOCKOCTH. PelieHne 3agad Ha [J0Ka3aTelIbCTBO U MMOCTPOCHUC
KOHTpIIPUMEPOB. HpI/IMeHeHI/IC HpOCTGﬁH.IHX JIOTUYCCKUX  IIPpaBHIJIL.
Pemienne 3amady ¢ HCHOJIB30BAaHHEM TCOpEM O TpCYrOJIbHUKAX,
COOTHOILICHUH B MpAMOYTOJIBHBIX TPCYTOJIbHUKAX, (l)aKTOB, CBA3aHHBIX C
YCTBIPEXYIrOJIbHUKAMU. Pemenne 3azad ¢ HCHOIB30BAaHHEM (l)aKTOB,
CBA3AaHHBIX C OKPYXHOCTAMMU. Pemienne 3amad Ha HU3MCPCHHUA Ha
IIJIOCKOCTH, BBIYUCIICHUA OJIHMH U mwiomanaeii. Pemienne 3amad ¢
TIOMOIIBIO BEKTOPOB U KOOPAWHAT.
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Harnagnas crepeomerpusa. Ilpusma, napaenenunen, nupamuia,
TETPadAP.

I'eomerpus

OcHOBHBIE NIOHATHUA TE€OMETPUM B  IPOCTPAHCTBE. AKCHOMBI
CTEpEOMETPUU U CHEeACTBUS M3 HHUX. [loHATHE 00 aKCMOMAaTHYECKOM
METOJE.

Teopema  Menemas s terpadapa. IloctpoeHune — cedeHwHit
MHOTOI'DAHHMKOB METOJOM ClenoB. LleHTpanbHOE NIPOEKTUPOBAHHUE.
[TocTpoenne ceueHnii MHOTOIPAaHHUKOB METOJOM ITPOEKIIUN.
CkpemuBaroniyecs: npsiMble B IPOCTPAHCTBE. YTOJN MEXIY HUMHU.
MeTopl  HaxXOXACHHUS  PACCTOSIHUM  MEXAY  CKpEIIMBAIOIIMMUCS
PSIMBIMHU.

Teopemsbl 0 NapaJuIeIbHOCTH NPSMBIX U IUIOCKOCTEM B IPOCTPAHCTBE.
[TapamensHoe IIPOEKTUPOBAHUE )51 n3o00pakeHue ¢buryp.
I'eomeTpuueckue Mecta TOYEK B POCTPAHCTBE.

[lepnennukyngapHoctb mOpsAMONM W IIOCKOCTH.  OpToroHalbHOE
npoexktupoBanue. Haxionnele u  npoexknmu. Teopema o0  Tpex
NEePIEHIUKYIIAPaAX.

Buasr rerpasapos. OpToleHTPUUYECKUN TeTpadap, KapKaCHBIN TETpadip,
paBHOrpaHHbld TeTpasap. IIpsMoyronsHeli TeTpa’ap. Mennansl u
OuMeaHbl TeTpadapa.

JlocTpanBanue TeTpasapa 10 napauieIenuIe/a.

Paccrostnus mexay ¢urypamu B mpoctpancTBe. OOui nepneHauKymsp
JIBYX CKPEIMBAIOIIUXCS MPSIMBIX.

Yrnel B mnpoctpancTtBe. [lepnenmukymsipHele muiockoctd. [lmonans
OPTOTOHAIBHOM TMpoeKkuuu. [leprneHauKylIsspHOE CEeYeHUEe MPU3MBI.
TpexrpanHblii W MHOTOrpaHHbI yroJi. CBOWMCTBa IUIOCKUX VIJIOB
MHOrorpaHHoro yria. CBOWCTBa IUIOCKMX UM JBYTPaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO
yria.

Buasl MHOrorpanHukoB. Pa3BepTku MHOrorpanHuka. Kparuaimme nytu
Ha [MOBEPXHOCTH MHOTOTPaHHUKA.

Teopema DOiinepa. IlpaBunbHbIE MHOTOTPAHHUKU. JIBOMCTBEHHOCTH
IPaBUIIbHBIX MHOTOIPAHHUKOB.

[Tpuszma. [Tapannenenunen. CaolicTBa napasuiesienuea.
[IpsimoyronpHeIi napamienenumnel. HakioHHbIE IPU3MBIL.

[upamupga. Buael nupamua. DJeMEHTh TPaBUIBHOW MHUPaMUIBI.
[Mupamunapl ¢ paBHOHAKJIOHEHHBIMU peOpaMu U TPaHsIMH, UX OCHOBHBIC
CBOMCTBA.

[Inomanu noBepxHOCTE MHOTOTPAaHHUKOB.

Tena BpamieHus: MIMHAP, KOHYC, map U cdepa. CeueHus UUIHHIPA,
KoHyca u mapa. [llapoBoil cerMeHT, IapoBOM CIIOH, IIAPOBOIl CEKTOP
(koHyC).

VYceuenHas nupaMua U yCEYEHHBIN KOHYC.

DOnemeHTsl chepuueckoit reomerpun. Konnyeckue ceueHusl.
KacarenbHble mpsiMble U TUIOCKOCTH. BriricaHHbIe U OMTUCAHHBIE CQEPHI.
Kacaromuecs cdepsl. KomOuHanumu ten BpamieHus.

[Tonsitue o6vema. O6beMbl MHOTOTPaHHUKOB. OOBEMBI TEN BpallleHUS.
Axcuombl oObema. BbBox ¢opmyn 00BEMOB  IPSIMOYTOJIBHOTO
napajienenunena, npusMel U nupamuibl. QopmMysbl 11 HAXOXKJIECHUSA
o0Bbema TeTpasipa. Teopembl 00 OTHOIIEHUSX 00BEMOB.

[IpunoxeHus MHTErpaia K BEIYUCICHUIO 00bEMOB U MOBEPXHOCTEH Ten
Bpamenus. Ilnomane chepuyeckoro mosica. O6beM MIAPOBOTO CIOS.
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[Ipumenenre 00bEMOB TPHU PEIICHUH 3a/1a4.

[Tnomans chepsr.

PaszBepTka mwimHApa M KOoHyca. Ilmomaaps MOBEPXHOCTH IMJIUHAPA H
KOHYyca.

KomOuHamm MHOTOTpaHHUKOB U TEJl BpaIICHUSI.

[logobue B mnpoctpancTBe. OTHOIIEHHE OOBEMOB U  IUIOIIAJEH
MOBEPXHOCTEN MOJAOOHBIX Uryp.

JIBI>KEHUST B TPOCTPAHCTBE: MApaJUICIBbHBIA IEPEHOC, CHMMETPHS
OTHOCHUTEIIFHO  TUIOCKOCTH, ILIEHTpalbHas CHMMETpPHUS, TOBOPOT
OTHOCHUTEJILHO MPSMOI.

[IpeobpazoBanue mompoodus, romoTeTHs. Pemenne 3a1aq Ha MI0CKOCTH C
UCIIOJIb30BAaHUEM CTEPEOMETPUYECKIX METOJIOB.

BGKTOpBI U KOOpAWHATHI B

MIPOCTPAHCTBE

BexTops! 1 koopauHaTthl B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE
BEKTOpa Ha 4YHCIO, YyroJ Mexay Bekropamu. KosumHeapHble u
KOMILJIaHapHble BEKTOphL. CKalsipHOE MPOU3BeAeHNE BEKTOpoB. Teopema
O pAasJOXKEHUM BEKTOpa IO TPEM HEKOMIUIAHapHBIM BEKTOpaM.
CkansipHoe NpOU3BEJECHHE BEKTOPOB B KoopauHaTax. [Ipumenenue
BCKTOPOB IpHU PCHICHHWH 3aJa4 Ha HAXOXIACHHC paCCTOHHI/H\/JI, JJINH,
IUIOIAIel U 0OBLEMOB.

VYpaBHeHHE IUIOCKOCTH B MPOCTpPAaHCTBE. YpaBHEHHE cdepbl B
npoctpanctBe. opMyina JJ1s1 BEBIYUCIEHUS] PACCTOSHUS MEXY TOUKAMU
B NIPOCTPAHCTBE.

4. TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA
MoayJb «AJredpa 1 Ha4aJ1a MATEMATHYECKOI0 AHAJTH32»

Ne Pazgen / rtnaBa/ TtemayweOHoro | Kom-Bo | OCHOBHBIE  BHIBI  J€ATEIBLHOCTH
npeameTa 4acoB | 0OyJaronuxcs (Ha YpOBHE
YHHUBEPCATbHBIX y4eOHBIX
JIEHCTBUIA)
10 kaace/ 1 roxg odoyuenus ( 1754acoB)
I'naBa 1. Anredopa 7-9 kiaccon 11 Pemate 3amaun ¢ MCHOJIB30BaHUEM
(moBTOpEHME) CBOICTB YHACEN u CHUCTEM
1. JlnarHoctuueckuii cpes 1 CUHCIICHUSI, ACIUMOCTH, IOJeH H
2. AnreOpanveckue BBIPaKCHUSI. 1 yacTed,  NPOLIEHTOB,  MOJIyJeH
JluHeiiHble ypaBHEHUSI M CHCTEMBI YHCEIL Pewars 3a7a4u c
ypaBHEHUH HCIIOJI30BAHUEM CBOICTB cTereHei
3. YucnoBele HEpaBEHCTBA u 1 u KOpPHEH, MHOTOYJICHOB,
HEpaBEHCTBA IEPBOIl CTENEHU C npeoOpa3oBaHuii MHOTOYICHOB U
OJIHUM HEU3BECTHBIM JTPOOHO-PALIMOHATBHBIX
4. Jluneiinas u KBaJIpaTUYHas 1 BbIp@KeHUH. Pemars 3amaunm ¢
GyHKIMY. MOMOIIBIO YHCJIOBBIX HEPABEHCTB U
5. KBangpatueie kopHu. KBsanpaTHbie 1 CHCTEM  HEPAaBCHCTB C  OJIHOM
ypaBHEHHS. NEPEeMEHHON, ¢  TIpPUMEHEHUEM
6. KBagparHble HepaBeHCTBa. 1 H300paKCHH IUCJIOBBIX
7. CBoiicTBa u rpaduxu QyHKIUH. 1 NPOMEKYTKOB. Pemars 3amaunm ¢
8. [Iporpeccuy U CIOXHBIE POLEHTHL. 1 HCTOIL30BAHNEM HHCIOBBIX
9. Hauasa cTaTMCTHKHY. 1 Gymkmmit - w - ux rpadukos.
10. MHOKECTBA. 1 Hcnonb30BaTh CBOICTBA U rpauKu
11. Tornka 1 JTUHEHHBIX u KBaJIpaTUYHBIX
¢ynkuuii. 'paduueckoe perieHue
ypaBHEHUH u HEPaBEHCTB.
Apudmernueckas mporpeccus.
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I'eomerprueckas

nporpeccust. CTpouTh OTpULIAHHE
IIPEJUI0KEHHOTO BHICKA3bIBAHUS.
Haxoauts MHOECTBO MCTHHHOCTHU
IIPEAJIOKEHUS C TIEPEMEHHOM.
ITonnmats CMBICTI 3ammcei,
MCIIOJIb3YIOIINX KBaHTOPbI
OOIIHOCTH U CYIIECTBOBAHMS.

OrnpoBeprarb JI0KHOE
YTBEPKICHUE, IPUBO/IS
KOHTPIIPAMED. Hcnosb3oBath
TEPMUHBI «HEOOXO0IMMO» u
«JIOCTaTOYHO.
I'naBa 2. /leimmMocTb unce 7 IIpuMeHATH CBOMCTBA CYyMMBI,
12. [TonstTne nenumoctu. JlenmumocTs 1 pa3HOCTHU U
CYMMBI ¥ IPOU3BEJCHHUSL. MIPOU3BEIECHNUS YHCEN MPU PELICHUHN
13. Jenenue ¢ octaTkoMm. 1 3aga4d. HaxoauTe octaTku OT
14. [Tpu3HaKHM TETUMOCTH. 2 JIeJICHUS] Pa3INYHbIX YHCIOBBIX
15. CpaBHEHHSI. 1 BBIpa)XEHUH (B YaCTHOCTH,
16. Pemienne ypaBHEHHWII B LEJBIX 1 CTereHel) Ha HaTypaibHbIe YUCIa.
qHCIIax. Jloka3bIBaTh CBOMCTBA AETUMOCTHU
17. Kontpoabnass padora Ne 1 mo 1 Ha 3 1 Ha 9. JIeMOHCTpPHpPOBATH
Teme:leIMMOCTDb Unces MPUMCHCHNC HPUSHAKOB
U CBOMCTB JIEIMMOCTH NP pELICHUN
3ajad.
OOBACHATD CMBICIT IOHATHUS
«CpaBHEHHUE» U TEOPUHU CPAaBHEHUH.
[TpuBOIUTH IPUMEPHI TIPUMEHEHUS
CBOICTB CpaBHEHU MPU PELICHUHI
3aJa4 Ha JeTUMOCTb.
Hcnonb30BaTh IpU pelIeHUH 3a/1a4y
U3YYEHHbIE  CIOCOOBI  pelIeHus
ypaBHEHUH MEPBOIl U BTOPOil
CTEMEeHH C IByMS HEU3BECTHBHIMU B
LEJBIX YUCIIax
I'naBa 3. MHorowienbl. Ajireopanyeckue 12 BbINONMHATE JefieHne yroiakom (Uiu
YPaBHEeHHSI. no cxeme l'opHepa) MHOrouieHa.
18. MHorouseHsl oT OJIHOTO 1 PacknaapiBaTh MHOTOUJIEH
TIEPEMEHHOTO. HA MHOXUTEIH.
19. Cxema ['opHepa. 1 OueHuBaTh 4YKUCIO KOPHEH LEJIOTo
20. MmuorouneHn P(X) u ero KopeHb. 1 anreOpayeckoro ypaBHeHHs (He
Teopema besy. BBILIE YETBEPTOH CTENIEHH).
21. AnreOpandeckoe yYpaBHEHHE. 1 Onpenensate  KpaTHOCTh — KOpHEH
Cnencraue u3 TeopeMsl besy. MHOTOUWICHA (HE BBIIIE YETBEPTOU
22. Pewrenne anreOpanvdecKux 3 CTCIICHH).
ypaBHeHI/Iﬁ pas3iioKeHueM Ha Hcnons3oBaTh YMCHUC ACIINTb
MHOKHUTEIH. MHOTOUWIEHbl C OCTaTKOM st
23. CUMMeTpHYECKIE MHOTOUJIEHBI 1 BBIJIC/ICHHA nenon HacTH
24. | MHOTOWIEHBI ~ OT  HECKOJIBKHX 1 anrebpautiecko 1poou.
TIepPEMEHHBIX. IIpuMeHATh  pa3jinyHble ITPHUEMBI
25. | ®opwmyisl COKpAILEHHOTO 1 PCLICHHS LEJBIX

YMHOKCHUSA U CTapIInX CTEIICHEH.

anreOpanyeckux ypaBHEHMH (He
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bunom HeroTona.

26.

Cucrembl ypaBHEHUH.

27.

Kontposabnasa paGora Ne 2 mo
Teme:MHOro4/ieHsbl.
Auaredpanyeckue ypaBHeHHs.

BBIIIC YETBEPTOU CTEIEHH): TOI00P
LIEJIBIX KOPHEH; PA3JI0KEHUE

HAa MHOXHUTENU (BKJIKOYAs METOJ
HEOoIpeeIEHHBIX KO PHUIIHEHTOB);
INOHWKEHUE CTEIIECHU;

MOJICTAaHOBKA (3aMEHa IMePEMEHHON).
HaxoauTh 4ncioBble IMPOMEXKYTKH,
coJieprKalue KOPHHU
anredpanvyeckux ypaBHEHUH.
Couerarb TOUHbIE U NPUOIINKEHHBIE
METO/Ibl JUIsl PELIEHUsI BOIIPOCOB O
yHycllie KOpHEHW ypaBHeHus (Ha
OTpE3KE).

IIpuMeHATh pa3In4YHBIE CBOMCTBA
pelmeHuss  CHCTEM  ypaBHEHHI,
COJIEp)KAILlIUX YpPaBHEHUS CTENEHU
BBILIIE BTOPOH, JJIS PEIICHUS 3aa4.
Bo3BoauTh ABy4JIEH B HaTypaJbHYIO
CTEMEHb.

[Tonw3ysce TPEYrOJIbHUKOM
[Tackans, HaXOAUTH OMHOMHUAJIbHbBIE
KO3 UITUEHTHI.

Pemare  TekCTOBBIE 3amaun  C
MMOMOIIBIO COCTABJICHHS YPABHEHUM,
UHTEPIPETUPYS PE3YIbTAT C
y4€TOM  OTpaHUYEHUI
3a7jaui.

yCIIOBUS
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I'maBa 4. CreneHb ¢ [eHCTBHUTEIbHBIM 13 Haxomute  cymmy — OeCKOHEYHO
MoKa3areJieM. yObIBatomie r€OMETPUYECKOMN
28. JleficTBUTENbHBIE YHCIA. 1 MIPOTPECCHUHU. [TepeBoauTh
29. Beckoneuno yObIBaromas 1 0ECKOHEUHYIO NEPUOIUYECKYIO
re€OMEeTpHUUECcKas porpeccus JIpoOb B OOBIKHOBEHHYIO JIPOOb.
30. Apudmernueckuii KOpEHb 4 [lpuBoauTh  TIpEMEpPHl  (IaBaTh
HATypaIbHOMN CTEIEHH ompeieNieHre) apupMeTHIECKUX
31. CreneHb ¢ palMoOHAJIBHBIM U 6 KOpPHEH HaTypaIbHO# CTCIICHN.
JIECTBUTEIILHBIM ITOKA3aTEIsIMH IosicHATh Ha mpHUMEpax IOHATHE
32. KontposbHasi paGora Ne 3 mo 1 CTETICHU C JIIOOBIM JeHCTBUTEIBHBIM
Teme:CTeneHb ¢ JAelCTBUTEIbLHBIM II0Ka3aTCIIEM.
MoKa3aTeIeM. [IpumensaTh mnpaBuia JOEUCTBUUA C
pajuKanaMy, BBIPQXCHHUSIMH  CO
CTETICHSIMU C PALlMOHATIHLHBIM
noKazarenem (J1:00BIM
JEHCTBUTENBHBIM MOKa3aTeNeM) Ipu
BBIUMCIICHUSIX W TIPeoOpazoBaHMIX
BBIPAKEHUM.
Jloka3bIBaTh TOXJECTBA,
coaepKalme KOpPEHb HATypalbHOU
CTEMEHH M CTENEeHU C JH0ObIM
e CTBATEIILHBIM oKa3aTesieM,
MPUMEHSIS] pa3TUYHbIE CTIOCOOBI.
IIpumenaTh YMEHHUS
npeoOpa3oBbIBaTh  BBIPAXKCHUS U
JOKa3bIBaTh TOXKJIeCTBa npu
pelleHnHd  3aJa4  [OBBIIIEHHOM
CJIOKHOCTH.
I'naBa 5. Crenennasi GyHkuus 18 [To rpadukam creneHHbIX QyHKIUN
33. Crenennas GyHKIus, e€ CBOMCTBA U 2 (B 3aBHCHMMOCTH OT [OKa3areis
rpaduk CTENEeHM) OINUCHIBAaTh HMX CBOHCTBA
34. B3aumuO  oOpatHble  (PYHKI[HH. 1 (MOHOTOHHOCTb, OIPAHUYEHHOCTD,
CnosxHas QyHKIMS. YETHOCTb, HEUETHOCTB).
35. JpoOHo-nuHeHas GyHKITUS. 1 CtpouTh cxeMaTUyecku Tpadux
36. PaBHOCHIIBHEIE YpaBHEHHUS u 3 CTEIEHHOM ynkuumn B
HEpaBEHCTBA 3aBHCHUMOCTH OT MPUHAIICKHOCTU
37. HppanmonanbHple ypaBHEHHS W UX 6 foKasateist CTCICHN (B
CUCTEMBI AHAJIUTNYCCKOHN 3aliucu
38. WppanmoHaibHble HEPAaBEHCTBA U UX 4 paccmatpuBaeMoil  pyHKIHMH) K
CHCTEMBI OJIHOMYy M3  paccMaTpUBaEMBIX
39. | KonrpoasHas paGora Ne 4 mo 1 HHCIIOBBIX MHOXKECTB (pu
Teme:Crenennast GyHKIus MoKazaresix, MPUHAJICKAIINX
MHO3KECTBY LI€JIBIX YHCEI, TIPH
JTHOOBIX JEHCTBUTENBHBIX

MOKA3aTeNsIX) M MEePeUucisITh €€
CBOMCTBA.
Onpenensthb, ABIsSeTCs JU (YHKIIHUSL

00paTHUMOH.

Crpouth rpapuk CJIO’KHOU
byHKIIMM,  IpOoOHO-pallMOHATIBHOMN
byHKIIN 3JIEMEHTAPHBIMHU
METOJIAMHU.
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[IpuBOAUTH TPHUMEPHI CTEMEHHBIX
¢yHKkuil (3aJaHHBIX C IMTOMOIIBIO

bopMyITBI Wi rpaduka),
o0nanaromux 3a/laHHbIMU
CBOMCTBaMHu (HaIpumep,

OTPAaHUYEHHOCTH). PazbsacuaTh
CMBICII TEpPEUYMCIECHHBIX CBOWCTB.
AHanusupoBarb IIOBEJICHUE

GyHKUMI Ha pPa3IMYHBIX Y4YacCTKax
obnacTu omnpezeneHusi, CpaBHUBATh
CKOPOCTH BoO3pacTanus (yObIBaHU)

GyHKIUH. DopmynupoBaTh
OTIpeesIeHus HePEYNCIICHHBIX
CBOWCTB.

Pacno3nasats PaBHOCHIIbHBIE
npeoOpazoBaHus,

npeoOpa3oBaHus, MPUBOJAIIUE K
YPaBHEHUIO-CJIEICTBUIO.

Pemars MpOCTENIIINE

VUPPALMOHAIIBHBIE YPaBHEHHS],
VPPALMOHAIIBHBIE HEPABEHCTBA U UX
cuctembl. Pacrio3naBate rpaduku u

CTpOWTh  TpaduKH  CTENEHHBIX
byHKIMH, n3y4aTh CBONCTBA
byHKIMI 110 X rpaduKaMm.

@opMyaMpoBaTh  THUIOTE3BI O
KOJINYECTBE KOpPHEW ypaBHEHUHU,
COJIepKallluX CTENeHHbIe (QYHKIUH,
U TpoBepATh HX. BBINOIHATH
npeoOpazoBaHus rpagukoB
CTENEHHBIX byHKIMIA:
napasuieIbHbIHN HEPEHoC,

pacTsbkeHue (Ckatue) BAOJb OCH
opauHAT (MOCTPOCHHE TPadUKOB C
MOJAYJSIMU, TIOCTpOeHue rpaduka
00paTHOH (YHKITNN).

[IpuMmeHsATh CBOMCTBA CTENEHHOMU

byHKIMH npu pelieHnu
OPUKIATHBIX — 3aJad W 33434
MOBBIIIEHHON CIOKHOCTH
I'naBa 6. Iloka3zarenbHasi QyHKuMs 18 [Io rpapukam  mokazaTenbHON
40. [TokazaTenpHast byHKIMS, eé 1 GbyHKIMM OMUCHIBaTh €€ CBOICTBA
CBOMCTBA U rpaduk (MOHOTOHHOCTb, OTPAHUYEHHOCTB ).
41. ITokazarenbHbIe ypaBHEHUSI. 6 [TpuBouTH HPUMEPBI
42, Iloka3zarenbHble HEPABEHCTBA. 6 MOKa3aTesbHOM QyHKIUM
43. Cucremsl MOKa3aTeJIbHbIX 4 (3aJaHHOK ¢ TOMOLIBIO  (POPMYIIBI
YPaBHEHUH U HEPABEHCTB Hin rpacuka), obnanaronieit
44, KonTposabnass paGora NeS mo 1 3a/[aHHBIMI CBOHCTBAMH (HAIpH-

Teme:IlokaszarenbHass QyHKUMA

Mep, OTPaHUYEHHOCTH). Pa3bsiaCcHATH
CMBICJI IEPEYUCIIEHHBIX CBOMCTB.

AHanu3upoBath MIOBE/ICHUE
(GYyHKIMI Ha pa3iaMyHBIX Y4acTKax
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00J1aCTH OIIPENIENIEHNs, CPABHUBATD
CKOPOCTH BO3pacTaHus (yObIBaHUS)
G yHKIHHA. DopMynHpoBaThH
OTIpE/ICIICHNUS TIEPEUNCIICHHBIX
CBOMCTB.

Pematp pocTenuIme
MOKa3aTeIbHbIC YPaBHEHHUS,
HEPaBEHCTBA U MX CHCTEMBI.

Pemate moxazaTenpHBIE ypaBHEHUS
METOaMHU pasoKeHus Ha
MHOYXUTENM, CIOCOOOM  3aMEHBI
HEM3BECTHOTO, C HCIOJIb30BAHUEM
CBONCTB (GbyHKIMH, pewiaTth
yYpaBHEHHS, CBOJISITIIAECS K
KBaJ[PAaTHBIM, HPPAITUOHATBHBIM.
Pemate mokasarenbHbIE ypaBHEHHS,
IPUMEHSIST pa3THIHbIE METO/IBI.
PacriozHaBath rpaguku M CTPOUTH
rpaduk MokazareabHOW (YHKIIHH,

UCIIOJIB3YS rpadomnocTpouTeny,
u3y4aTh CBOHCTBAa (YyHKIHMH I10
rpadukam. DopMynHpoOBaTH
TUIOTE3bI O KOJIMYECTBE KOpHEH
YpaBHEHUH, COJIEPKAIINX
MOKa3aTeIbHYIO dbyHKIIHIO, u
IIPOBEPSATH HX.

BeimosHATe peoOpa3oBaHus

rpaduka IMoka3aTeabHON (PYHKIIUH:
napasuiebHbIN MEepEeHoC,
pacTsbkeHue (Ckatue) BAOJb OCH
opauHAT (IOCTpOEHUE

rpauKoB ¢ MOIYJISIMH, IOCTPOCHHE
rpaduka oOpaTHOU QYHKIIHH).

[Ipumenars CBOMCTBA
nokaszareiabHOW  (QYHKIUH  TIpU
pellleHnH MNPUKIATHBIX 3a7ad |

3a1a4d MMOBBIIICHHOM CJIOKHOCTH

I'nasa 7. Jlorapudmuyeckas pyHkius 21

45. Jlorapudmsl 1

46. CpoiicTBa jorapumMoB 2

47. JlecsiTuunbie u HaATypaJbHbIE 2
norapu¢msl. DopMyna nepexoja.

48. [IpeoOpazoBanue JsorapupMUIECKUX 2
BBIPaXECHUHN

49, Jlorapupmuueckass  ¢pyHKuus, e€ 1
CBOMCTBA U rpauk

50. Jlorapupmuueckue ypaBHEHHUAH HX 6
CHCTEMBI

51. Jlorapugmuuecke HepaBeHCTBA UUX 6
CHCTEMBI

52. Kontposabnass paGora Ne6 mo 1

Teme:Jlorapudpmuyeckas GpyHkuus

BrimonHaTh MpOCTEMIINE
npeoOpa3oBaHus JTOTapuPMUIECKUX
BBIPAYKEHUI C UCIIOJIb30BAHUEM
CBOMCTB JNorapu(moB, C MOMOIIBIO
dbopmyn nepexona.

[To rpaduky mnorapudmuueckoi
byHKIMM OMUCHIBaTh €€ CBOICTBa
(MOHOTOHHOCTB, OTPAaHUYEHHOCTb ).
[TpuBOIUTH PUMEPBI
JorapupmMuuecKoi GyHKIUN
(3a1aHHOM € TOMOIIBIO (OPMYJIBI

1507051 rpaduka), oOmamaroren
3aJaHHBIMU CBOWCTBaMH
(Hampumep, OTPaHUYEHHOCTH).

Pa3bsiacHATE CMBICH NEPCUUCIICHHBIX
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CBOMCTB.

AHanusupoBarb NIOBEJICHUE
(GyHKIMI Ha pa3IMYHBIX y4acTKax
00J1aCTH OIIpENIENIEHNs, CPABHUBATD
CKOPOCTH Bo3pacTaHus (yObIBaHUS)
(GyHKIMIH. DopMyIHpOBaATH
OTIpE/ICIICHNUS TIEPEUNCIICHHBIX
CBOMCTB.

Pematp pocTenIne
norapuMuIecKue yYpaBHEHUS,
norapuMUYeCKUe HEpPaBEHCTBA U
150, CHCTEMBI. Pematp

JorapugmMuUecKre ypaBHEHUs pas-
JMYHBIMU METOJAMH.
PacrioznaBath rpaguku M CTPOUTH

rpaguk JorapupmMUUecKon
byHKIINH, HCIIONb3Ys
rpadonOCTPOUTENH, M3y4arth
CBOMCTBAa (YHKIMHU MO Tpadukam,
dbopMynupoBath TUIOTE3bI 0
KOJIMYECTBE KOPHEW  YypaBHEHWH,
coJepXKalux  JorapupMuueckyro
byHKIMIO, W  TPOBEpPATh  HX.
BeImonHaTh npeoOpa3oBaHus

rpaduka sorapupmMudecKoi

GbyHKIMM: TapajUleNbHbII MepeHoc,
pacTsbkeHue (Ckathe) BAOJb OCH
opauHAT (MOCTPOCHHE TPadUKOB C

MOAYJSIMU, TIOCTpOEHuEe rpaduka
00paTHO# (YHKITNN).
[Ipumenars CBONCTBA

norapuMudeckor (QyHKIIUU TIpU
pelICHHH TPUKIAJHBIX 3a1ad |
3aJ1a4 MOBBINICHHOHN CIIOKHOCTH

I'naBa 8. Tpuronomerpuyeckue GpopmyJibl 27

53. Pannannas mepa yria 1

54, [ToBopoT TOYKM BOKpYr Hadaia 1
KOOPJIMHAT

55. Omnpenenenne cuHyca, KOCHHYcCa U 2
TaHI'CHCa yIJia

56. 3HaKM CHHYCa, KOCHHYCa U TaHI€HCa 1

S7. 3aBUCUMOCTb  MEXKIY  CHHYCOM, 2
KOCHHYCOM M TaHTE€HCOM OJIHOTO H
TOTO K€ yIJiia

58. TpuroHomeTpuyeCKuE TOKIAECTBA 4

59. CuHyc, KOCHHYC U TaHT'€HC YIJIOB G U 1
—a

60. DopMyIIbl CIOKEHUS 2

61. CuHyc, KOCHMHYC W TaHI€HC HBOW- 2
HOTO yrJia

62. CuHyc, KOCHMHYC M TaHI€HC II0JIO- 2

BHHHOTI'O yTJia

[lepeBoanTh TIpagyCHY0O Mepy B
panuaHHyto U oOparHo. Haxoguts
Ha OKPY)KHOCTH IIOJIOKEHUE TOYKH,
COOTBETCTBYIOLIEH JAHHOMY
nelictBuTensHOMY uuciy.HaxoanTts
3HAK{ 3HAYEHUH CHHYCa, KOCUHYCA,
TaHreHca YKca.

BBIABIATE  3aBUCUMOCTH  MEXIY
CHUHYCOM, KOCHUHYCOM, TaHI€HCOM
OJIHOTO U TOro e yria. [IpuMeHsaTh
JTaHHBIE 3aBUCUMOCTH U1
JI0Ka3aTeNnbCcTBa  TOXKJAECTBA, B
YaCTHOCTH Ha OTIPEJEIEHHBIX MHO-
KECTBaXx.

[TpumensaTh Tpu MpeoOpazoBaHUIX
U BBIYMCICHUAX (HOPMYJBI CBSI3U
TPUTOHOMETPUUECKHUX byHKunn
YIJIOB a U —a, GOPMYJIBI CIIOKEHHUS,
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63. @DopMyIbl TPUBEICHUS

64. Cymma u pasHocTh cuHycoB. Cymma
Y pPa3HOCTh KOCHHYCOB
[Ipoussenenue CHUHYCOB 51
KOCHHYCOB.

65. [IpeoOpazoBanms
TPUTOHOMETPHUECKHX BBIPAKCHUI

66. Kontpoabnass padora Ne 7 mo

Teme: Tpuronomerpnueckue
(popmyJibl

(GopMyJbl TBOMHBIX U MOJIOBUHHBIX
yIJIOB, (bopMynBIIpUBEICHYS,
(opMyIbI CyMMBI M pa3HOCTH CHHY-
COB, CYMMBI U Pa3HOCTH KOCHHYCOB,
IPOU3BEICHUS CHHYCOB u
KOCHHYCOB.

Jloka3pIBaTh TOKIECTBA, MPUMEHSS
pa3uyHBIE METO/bI, HCIIONB3Ys BCE
u3ydeHHble (Gopmysbl. [IpuMeHsTH
BCE M3y4YEeHHBIC CBOMCTBA U (hopMy-

JbI TP PELICHUU TPHKIAJHBIX
3a1a4 u 3aa4I10BBIIIEHHOMN
CJI0KHOCTH
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I'naBa 9. TpuroHomeTrpuyeckune 23 Ymeth HaXOJMTh apKCHHYC,
YpaBHEHHA apKKOCHHYC, apKTaHI€HC
67. ApKcUHYC, apKKOCUHYC, apKTaHI'€HC, 1 JIEMCTBUTEIILHOIO YUCIIA.
apKKOTAHI€HC YMcia [TpumeHsITh CBOICTBA apKCUHYCA,
68. YpaBHeHue COSX = a 2 apKKOCHUHYyCa, apKTaHI'eHca 4YHCIIa.
69. VYpaBHenwue SinX = a 2 [IpumenaTs GopmyIisl 115 Ha-
70. YpapHermstgX = a, ctg X = a 2 XOXKJCHUS ~ KOPHeH  ypaBHCHHH
71. TpuroHOMETpUYECKHE  ypPAaBHEHHS, 6 cosx=a, sinx =a,tgx =a, ctg X = a.
CBOIIIMECS K  alureOpanecKuM. Ymerp peiiaTe
OJHOPO/IHBIE YPABHEHIIS. TPUTOHOMETPHYECKHE  ypPaBHEHUSI:
72. Meropl 3aMEHBI HEHU3BECTHOTO H 4 JIMHEHHBIE OTHOCHTENBHO ~CHHYCa,
pa3iokeHusi Ha MHOXUTeNu. Meron KOCHHYca, TaHreHca yria (Yucia),
OLIEHKM JIEBOM M IIPaBOW 4YacTen CBOIAIIMECA K KBAJpaTHBIM — H
TPUTOHOMETPUUYECKOTO YPABHEHMSL. JPYTUM aNnreOpanyeckuM ypaBHe-
73. Cucremel TPUTOHOMETPHUYECKUX 1 HITIM TIOCTIC 3aMCHBI HEM3BECTHOTO,
YpABHEHHIA. CBOJSIILIECS K MPOCTEUIITHM
74. | TpUTOHOMETPHYECKHE HEPABEHCTBA. 4 TPHUTOHOMETPHUHICCKAM YpaBHCHHIIM
75. | KoutpoasHass pabora Ne 8 mo 1 TTOCTIC PasIOKCHIS Ha MHOIKITCIIH.
Teme: Tpuronomerpnueckue Peman’ oaHopozbIe  (nepBofi 1
ypaBHeHHst BTOPOU CTETIeHH) YpaBHEHUS
OTHOCHUTENIbHO CHHYCa M KOCHHYCA,
a TaKxke CBOJSIIIIUECS K
OJTHOPOTHBIM YPaBHEHHSIM.
Hcnonb3oBats METOJ
BCIIOMOTATEJIHOTO YIJIa.
[Ipumenats METOJT
MPEBAPUTEIIBHON OILEHKHU JIEBOU W
MpaBO 4YacTedl ypaBHEHUS. YMETh
IPUMEHATh HECKOJIBKO METO/I0B MPU
pewieHMH  ypaBHeHus.  Pemats
HECJIOKHBIE CHCTEMBI
TPUTOHOMETPUUYECKMX  YpaBHEHHI.
Pemate TpuroHomerpuueckue
HEpPaBEHCTBA c MIOMOILIBIO
€IMHUYHOHN OKPYKHOCTH.
[TpumensTH BCE U3y4YCHHbIE
CBOMcTBAa M CHOCOOBI  peEIICHUs
TPUTOHOMETPUUYECKUX YpaBHEHHH U
HEPaBEHCTB npu peleHnu
OPUKIAJHBIX  3aad W 3aja4
HOBBIILIEHHON CIIOKHOCTH
I'maBa 10. TexcroBble 3aga4m. 15 Pemate npocreimme npakTU4ecKue
76. 3a/1a4H Ha NPOIICHTSL. 1 U DKOHOMHMECKHME  3aJaud  Ha
nporeHTel. PemaTts  3amaum ¢
7. 3aqaun Ha JIBHXKEHUE. 2 DKOHOMHUYECKUM COJEPKAHUEM Ha
78. 3aaun Ha MPOU3BOAUTEILHOCTh 1 MPOLEHTEL. 3aj1a4yn Ha paboTy, Ha
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Tpyada MMPOU3BOJAUTCIILHOCTDH Tpyaa, Ha
79 33,[[3‘-11/1 Ha pa60Ty 2 CIjilaBbl W CMCCH, Ha JBHMXXCHUC.
CTpouTh MaTeMaTU4ecKyl MOJEINb
80. 3amaun Ha CMECH U CIUIABBI 4 pelieHMsT  3agad  HA  BKIAJBL
81. BKIIaIbl, KPEIUThL 4 KpeIuThl, OaHKH M TPOIEHTHI U
HaxXOoIUTh UX PCUICHUC.
82. Kontposbnaa paGora Ne 9 mo 1
Teme: TekcToBbIE 3214 H.
KountpoJabHas paGora no uroram roaa 1
HTorosoe noBropeHue 9
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11 xmacc/ 2 rox ooyuenus (140 yacos)

I'naBa 1. Tpuronomerpuyeckue pyHkumuu 13
83. O6nacTe  ompeneneHWs] ©W  MHO- 2
JKECTBO 3HA4YECHUU TPUTOHO-

METPUYECKUX (PYHKITHIT

84. YETHOCTE, HEYETHOCTD, 2
MEPUOUIHOCTD
TPUTOHOMETPUUYECKHUX (PYHKITHIA

85. CBoiictBO (pyHKIIMHY = COS X W €& 2
rpadux

86 CoiicTBO QyHKIMHUY = SiN X U ¢€ 2
rpadux

87. CsoiictBa u rpadukn GyHKINI 2
y=tgxuy=ctgx

88. OOpatHbIe TPUTOHOMETPUYECKHE 2
byHKIIUN

89. Kontpoabnass padora Ne 1 mo 1

Teme: Tpuronomerpuyeckue
bynkuun

[To rpadukam ¢GyHKIMI OomHCHIBATH
UX  CcBOMcTBAa  (MOHOTOHHOCTb,
OTPaHUYEHHOCTh, YETHOCTD, HE-
4ETHOCTD, IIEPHOAUIHOCTD).
[lpuBoauTes TpUMepsl  (YHKUIUI
(3aIaHHBIX C TIOMOUIBIO (OPMYIIBI
i rpaduka), obaamaronmx

3aJJaHHBIMU CBOMCTBaMH
(Hanpumep, orpaHUYEH-

HOCTH). PazbsicusaTe CMBICI
MEPEUYUCIICHHBIX CBOWCTB.
N3o0pakath rpaduKu  CIIOKHBIX
byHKUIMA c MIOMOIIIBIO

rpadonOCTPOUTEIICH, ONTUCHIBATH UX
CBOMCTBA.

Pematp MpOCTENIINE
TPUTOHOMETPUUECKNE HEPaBEHCTBA,
UCIOJIB3YS rpapuK HYyHKIUH.

Pacnio3naBate rpaduxu
TPUTOHOMETPUUECKUX GbyHKIUH,
rpaduxu 00paTHBIX
TPUTOHOMETPHUUECKUX byHKIM.
[IpuMeHATh 1 TOKa3bIBaTh CBOM-

CTBa 00paTHBIX

TPUTOHOMETPUUECKUX (PYHKIIHHA.

Crpoutb rpaduku 3JIeMEHTAPHBIX
GYHKITNH, HCIIONB3YS
rpadonOCTPOUTEIH, n3y4varh
CBOMCTBA AJIEMEHTApHBIX (DYHKITHI
no ux rpadpukam, (GopMyIupoBaTh
TUIOTE3bI O KOJIMYECTBE KOpHEH

ypaBHEHUH, coJIeprKalnux

JJIEMEHTapHbBIE GbyHKINH, "
IPOBEPSATH HX.

BeimosHsATh npeoOpa3oBaHuUs
rpaduKOB dJIEMEHTAPHBIX (DYHKITHI:
napajieIbHbINA HIepeHoC,
pacTsbkeHue (Ckatue) BAOJb OCH
opaunHat.  [lpumensTs  npyrue
JJIEMEHTAPHbBIE CrOCOOBI

MOCTPOCHUS I'PaUKOB.
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I'naBa 2. IIpousBoanasn " ee 21

reoMeTpHYeCKU CMBbICII

90. [Ipenen mocienoBaTeILHOCTH 4

91. [Mponen Gyskum. 2

92. HenpepriBHOCTH hyHKIIMH 1

93. OmnpeJieieHre MPOU3BOTHOM 2

94, [IpaBuna nuddepeHurpoBanus 4

95, [TpousBoiHas cTeneHHON QYHKITUN 2

96. [TpousBoHbIE AJIEeMEHTaPHBIX 2
byHKINNA

97. I'eomeTpuueckmit CMBICIT 3
MPOU3BOTHOM

98. KontpoabHasi pa6ora Ne2 mo 1
Teme:IIpousBoanas " ee

reoMeTpuYeCKHi CMBbICJ

[IpuBOoUTE NpUMEPHI MOHOTOHHOU

YU CIOBOU MOCJIEI0BATEIBLHOCTH,
UMerolen npeaei. Berauciars

IIpeaeIIbl MIOCJIEIOBATEILHOCTEN.
BhIsicHSATS, SBIISIETCS M
MIOCJIEI0BATEIBHOCTh  CXOALIEHCS.
[TpuBomuTe, mpuMeEpbl  (QYHKIUH,
SBIISIOIIXCS HENPEPHIBHBIMU,

UMEIOUIUX BEPTUKAIbHYIO, TOPH30H-
TalbHYI0 AaCHUMIITOTY. 3alUChIBaTh
YpaBHEHUE  KOKIOW M3  ITUX
aCUMNTOT. YMETh M0 rpaduky

GyHKIMM ONpEeAeNsiTh MPOMEXYTKU
HENpPEpPHIBHOCTU M TOYKH pa3phiBa,

eclii  Takhue MMEITCS. YMeTh
JOKa3bIBaTh HEIPEPHIBHOCTh
¢byakiuu.  Haxomute  yrioBoit

K02 PHIMEHT KacaTeabHOH K
rpaduky QYHKIUA B  3aJaHHOU
Touke. HaxoauTe  MTHOBEHHYIO
CKOPOCTbH JBIDKEHUSI MaTepUaTbHON
TOYKH.

AHanu3upoBaTth MOBE/ICHUE
GbyHKUMI Ha PA3IUYHBIX Y4acTKax
o0nacTu onpeeneHus, CpaBHUBATh
CKOPOCTH BoO3pacTaHus (yObIBaHUS)
byukumii. HaxoauTs mpou3BoAHbBIE
sneMeHTapHbIX QyHKIMi. Haxoante
IPOM3BOJIHBIE CYMMBI, IIPOU3BEIE-
HUS W YacTHOTO JBYX (YHKIUH,
IPOM3BOJIHYIO CJIOKHOM QyHKIIMU

y =f (kx+b).

OOBSCHATP W MJUIIOCTPUPOBATH
IIOHATHUC npeacia
IIOCJIIEA0BATCIIbHOCTH. HpI/IBO,Z[I/ITL
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MPUMEPBl  TOCJIEA0BATEIBbHOCTEM,
UMEIOUIUX TPEJesl U HE MMEIOIINX
npejena.

[Tonp30BaTbCs TEOPEMOM O Ipenene
MOHOTOHHOH OTPaHUYEHHON
IIOCJIEI0BATEILHOCTU. BEIBOAUTH
dbopMyiIbl UTMHBI OKPY)KHOCTH U
IUIOLIAI Kpyra.

OOBACHAT U  WUIIOCTPUPOBATH
NOHATHE TIpeniena QYHKIUU B TOUKE.
[TpuBoauTH MIpUMEpHI GYHKIUH, HE
MMEIOIIMX IIpefesa B HEKOTOPOU
TOUKE.

Breruncnsate npeaens! GyHKITUH.
AHanusupoBartb MIOBEJICHUE
GYHKIIMKA Ha Pa3IUYHBIX YydacTKax
obnactu onpenenenus. Haxonute
ACUMITOTHI.

Beraucnsate npupamienne (QyHKITTH
B Touke. COCTaBIATh U UCCIIEI0BATh
pasHocTHOE OTHOolIeHue. HaxoauTthb
npeJieN pa3HOCTHOTO OTHOIIICHUS.
Bbruncnsate 3HaueHHe MPOU3BOAHOMN
(GYHKIMK BTOYKE (TIOOIPEACITICHUIO).
Haxoauts yrinoBoit ko3dduineHt
KacaTteabHOU K Tpaduky QyHKINU B
TOYKE C 3aaHHON aOCIIMCCOI.
3anuchiBaTh yYpaBHEHHE
KacarenbHOU K Tpaduky (yHKIMH,
3aJaHHOU B TOUKE.

HaxoauTe npou3BOHYIO CIIOXKHOU
byHKIIMH, 00paTHON (QYHKIIUH.
[IpyMeHsATh TOHATHE TPOU3BOIHOM
IIPU PELICHUH 3a]1ay.

I'naBa 3. IlpuMeHeHHe NPOU3BOAHONH K 11

uccjae10BaHnI0 GyHKIuii

99. Bo3spacranue u yopiBanne QyHKINUN 2

100. | Dxcrpemymbl GyHKIUU 2

101. | Haubonbiuee u HauMEHbIIIee 2
3HaueHUs! QyHKIUN

102. | IlpousBoaHass BTOpPOTO  MOPSIKA, 2
BBINYKJIOCTh M TOKH Tieperuoa.

103. | IToctpoenue rpadukoB HyHKIIHIA 2

104. | KonTpoasnas paGora Ne3 mo 1

Teme:IIpuMeneHne Npou3BOIHON K
HCCJIeI0BAHUIO (PYHKIUI

Haxoauts npoMexxyTku
BO3pacTaHus ¥ yObIBaHUs (PYHKITUH.
[TokasbIBaTh, 4TO 3a/1aHHAS
dbyHkuus Bo3pacraet (yObIBaeT) Ha
YKa3aHHOM IPOMEKYTKE.

Haxoauth TOUkM MUHHUMYMa H
MakcUMyMa (YHKIIUH.

Haxoauts Hauboblee u
HauMeEHbIIIee 3HaUYeHUs PYHKIIUU Ha
OTpe3Ke.

Haxoauts Hauboswlee u
HauMeEHbIIIee 3HaYeHUS PYHKIUU.
HccnenoBaTh (PyHKIHIO C TOMOIIBIO
IPOM3BOIHOM U CTPOUTH €€ TpaduK.
[TpuMeHsSITh MPOU3BOIHYIO PU
pELIEHUH TEKCTOBBIX,
reOMETPUYECKUX, (PU3NUECKUX U
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JIpYrux 3aaad

I'naBa 4. IlepBooOpa3Hasi 1 HHTerpaJj 14 Borancnare npubnmkénHoe
105. | [lepBooOpa3Has 2 3HAaYeHHE TUIOIIAIN KPUBOJIHMHEHHON
106. | IlpaBuna HAXO0XJICHUS 2 TPAICIHH.
MIePBOOOPA3HBIX HaxoauTs nepBooOpa3Hbie
107. | Ilnomans KPUBOJIMHEHHOM 4 Gynxumii: Haxoaurs
Tpaneuuu.  MWHTerpam W €ro 11epBOOOpasHbIE (yHKIMIA:
BBEIYHCIIEHUE. y =x%, raea npuHaexuTR,
108. | Berumcnenwe tuiomaaeid ¢uryp ¢ 2 y = sinx, y = cosX, Y = tgx.
IIOMOIIIBIO UHTETPAJIOB HaXOI[I/ITB HepBOO6pa3HI)Ie
109. | IlpuMeHEHHE  HWHTErpajoB I 2 dynxumit: f(x) +g (x),kf (x) 1
pemenns GU3MIECKUX 3a1a9 f (kx +b).
110. | [pocreitmme  auddepeHnnanbHbIe 1 BH‘IHCMTBUHH(ZHIE‘HH
YPaBHEHIL. KPUBOJIMHEWHOM Tpareru
111. | KontpoasHass paGora Ned mo 1 ¢ momopio Gopmyrb Hpiorona—
Teme:IlepBooGpa3nast U HHTErpal Jletibnnua. HaxomnTe
pUOIVKEHHBIC 3HAUCHUS
WHTETPAIOB. BEIUUCIATH IOMAIb
KPUBOJMHEWHOW Tpanenuu
C TIOMOIIIbIO HHTETpajia
I'nasa 5. KomOnHaTopuka 11 [IpuMeHATh TpHM pelIeHun 3aaad
112. | MareMarudeckasi HHIYKITUS 2 METO/I MATEMATUYECKON UHIYKIUH.
113. | IIpaBwmio MPOU3BEICHHUS. 2 [IpuMeHATh MpaBUIIO TPOU3BEACHUS
Pa3mernienns ¢ TOBTOpEHUSIMU npu  BBIBOAEC  (GOPMYNIBI  YHCTA
114. | IlepectaHoBKH 1 IIEPECTaHOBOK.
115. | KonrponbHas paboTa 0o UTOram 1 Co3nasathb MaTeMaTHYECKHe
OJIYTOIUs MOICIan JJI51 PEIICHUA
116. | Pazmemenus 6e3 moBTOpeHUM 1 KOMOMHATOPHBIX 3a/{ad ¢ MOMOIIBIO
117. | Coueranus 63 MOBTOPCHHUIA U OMHOM 2 mojcu€Ta  4Mcna Pa3ll/IeHIeHPH7L
Hurotona MePECTaHOBOK M COUETaHUH.
118. | CoyeraHusi ¢ MOBTOPCHHUIMHU 1 HaxouTh 4mcnio mepecTaHoBOK ¢
119. | KonrpoibHasi paGora NeS mo 1 TOBTOPCHUAMA.
Teme: KomGunaTopuka Pemars K0M6HHaTopHLIe 3aJauu,
cBOZsIIMECS K MOACYETY Yucia
COUYETaHUH C MOBTOPEHUSMHU.
[Ipumensarps  popmyny  OuHOMA
Hrrotona. [Ipu Bo3BeneHun OnHOMA
B HATypaJbHYIO CTENEHb HAXOIUTh
OMHOMUATBHBIE KOY(PPHUITUEHTHI
npu MOMOIIH TpPEeYroJbHUKA
ITackans.
I'naBa 6. JJ1eMEeHThI TEOpHUH 11 IIpuBoaUTE IpUMEPHI CIy4YalHBIX,
BepOSITHOCTEI JTOCTOBEPHBIX U HEBO3MOXKHBIX
120. | BeposTHOCTH COOBITHS 2 COOBITHH.
121. | CnoxxeHue BeposTHOCTEH 2 3HaTh  ONPENEICHHE CYMMBI |
122. | YcnoBHas BEPOSITHOCTb. 2 NpOM3BENCHU ~ COObITHH.  3HaTh
He3aBrcuMocTh COOBITHIA. oTpe/eNieHne BEPOSITHOCTH COOBITHUS
123. | BeposatHOCTb MIPOU3BECHUS 2 B KJIJACCUYECKOM IIOHUMAHUU.
HE3aBHCHMBIX COOBITHIA. IpuBoauTH IPUMEPBI
124. | ®opmyna Beprymm. 2 HECOBMECTHBIX COOBITHIA.
125. | KonuTposabsnasi paGora Ne6 mo 1 HaxomuTh ~ BEpOATHOCTH ~ CyMMBI
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TeMe:JIeMeHThI
BEPOATHOCTEM

TeopuH

HECOBMECTHBIX COOBITHH. Haxoanute
BEPOSITHOCTH CYMMbI TTPOU3BOJIBHBIX
COOBITH.

Hmetsb npencraBieHne 00 yCIoBHON
BEPOSITHOCTH  COOBITHH. 3HaTh
cTporoe onpeieIeHre
HE3aBHCHUMOCTH JIBYX COOBITHIA.

Beraucnsats BEPOSITHOCTH
MOJy4eHUsI KOHKPETHOTO  YHUCIia
YCIIEXOB B UCTIBITAHUSX bepHymum

I'naBa 7. KomiiekcHble yucia. 19 BeimonnaTte BBIYMCIICHUS c

126. | OnpenereHne KOMIUIEKCHBIX YHCEIL. 3 KOMIUJIEKCHBIMU YUCIIAMH:
CnoxeHnue u YMHOKEHHUE CJIO’KCHHUE, BEIYMTAHHUE, YMHOKEHHE,
KOMIUIEKCHBIX YHCE]l. JieJIeHuE.

127. | KoMIulekCHO CONpsDKEHHBIE 4YHCTIa. 3 N300paxaTh KOMIUIEKCHBIE YMCIIA
Moayns  KOMIUIEKCHOTO  YHCHIA. TOYKaMH HAaKOMIUIEKCHOU
Onepanuy BEIYUTAHUS U JICTICHUS. IIOCKOCTH.

128. | I'eomerpuueckas WHTEpIpeTaIus 2 WNuTtepnpeTupoBath Ha
KOMIIJIEKCHOTO YHUCIIA. KOMIIJIEKCHOM TJIOCKOCTH CIIOKEHHUE

129. TpuronomeTpuyeckas dopma 2 U BEIYMTAHUE KOMITIJIEKCHBIX YUCEII.
KOMIIJIEKCHOT'O YHCIa. HaxoqnuTte  KOpHM  KBaJpaTHBIX

130. | YMmuoxeHue i JIeJICHUE 4 YPaBHEHHH C JICHCTBUTEIBHBIMU
KOMIUJIEKCHBIX YHCEJI, 3alMCAaHHbIX B K03 duIHCHTAMH.
TPUTOHOMETPUUYECKOMN dbopme. IlpuMeHsTs  pasnudHbie  (HOPMBI
dopmynta Myaspa. 3allUCH  KOMIUIEKCHBIX  YHCEI:

131. | KBagparnoe ypaBHEHHUE c 2 anreOpanvecKyso,

KOMIIJIEKCHBIM HEU3BECTHBIM. TPUTOHOMETPUICCKYIO u

132. | U3BneyeHne KOPHS U3 KOMILUICKCHOTO 2 ITIOKa3aTCILHYIO. 5
yycia. AnreOpandeckie ypaBHEHHUSI. BbinosHaTs ACUCTBHA ¢

133. | KonrponsHast pabora Ne 7 mo 1 KOMILTCKCHBIMH auciamu:
Teme: KoMILIEKCHBIE YHCJIA. CJIOKEHHE, BHIYMTAHNE, YMHOKEHHUE,

JieJIeHue, BO3BEJICHUE B

HaTypajlbHYIO CTCIICHb, U3BJICUCHUC

KOpHS  CTermeHu N,  BbIOMpas
MOIXOILTYIO dbopmy  3amucu
KOMIIJICKCHBIX YHCE.

[lepexomuTs OT anredbpandeckomn
3alUCH  KOMILJIEKCHOTO 4YHcha K
TPUTOHOMETPHYECKON u K
MOKa3aTeIbHOH, oT
TPUTOHOMETPHYECKON u
noKasareabHOU (hopMbI K
anreOpanvecKou. Jloka3bIBaTh
CBONCTBa KOMILIEKCHO
CONPSHKEHHBIX YHCEIL.
HNuTtepnpernpoBath Ha
KOMILIEKCHOM IJIOCKOCTH
apumeTrnueckue  JAEUCTBHS  C
OCHOBHO T€OpeMBbI anreOphl.
Haxonuts KOMILIEKCHBIMU
YHUCIIAMH.

DopmynrpoBaTh OCHOBHYIO
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TEOpeMy aiareOpsl.

BeiBoauThe mpocTedIME CHEACTBUS
u3 MHOTOYICH HaWMEHbILIEeH
CTCIIEHU, HUMEIOIIMKA  3aJaHHbIC
KOPHH.

HaxoauTe MHOroO4JieH HaMMEHbIIEH
CTENEHW €  JCHCTBUTEIBHBIMU
KodpumeHTaMu, MU
3aJJaHHbBIE KOPHH.

I'nasa 8. UcTopusi u MeTo1bl MATEMATUKHU 10 NmeTyr mnpencraBieHue O BKIIAIE
134. | Bergaronuecss MaTeMaTUKA © - WX 4 BBIJAIOIIUXCS MaTEMaTUKOB B
BKJIQJI B pa3BUTHE HAYKH. pazBuTue Haykd. I[loHMMaTh poOJb
135. | Pa3Butme maTtemaTHku B Poccun. 3 MaTeMaTuku B pasButun Poccum.
136. | Meroapl pelieHds MaTeMaTHYeCKHX 3 Hcnosb30BaTh OCHOBHBIE METOMBI
3a1aq JIOKAa3aTeJIbCTBA, MTPOBOJIUTH
JIOKA3aTeJIbCTBO M BBIINOJIHATH
OIPOBEPKEHHUE. [TpumensaTs
OCHOBHEBIE METOIbI perieHus
MaTeMaTUYECKHUX 3a7a4:
rpaduYecKuii,aHaTU THYECKUNA u
YHCJICHHBIH. Ha OCHOBE
MaTeMaTHYeCKNX 3aKOHOMEPHOCTEH
B IpUPOIe XapaKTEPU30BaTh
KpacoTy n COBEPIIICHCTBO
OKPYXKAIOIIEro MHupa n
MIPOM3BEICHUN HCKYCCTBA.
[Ipumenars MpoCTeHIIne
IporpaMMHBIE cpencTBa i
AJIEKTPOHHO-KOMMYHHUKAITMOHHBIC
CHCTEMBI npu pEIICHUH
MaTeMaTHYECKUX 3aa4.
ITone3oBaThCs MIPUKJIaTHBIMA
nmporpaMMaMH M IIporpammamu
CHUMBOJIbHBIX  BBIYHCIIEHUH IS
HCCIEN0BaHUs MaTeMaTHYECKUX
00BEKTOB.
HUTorosoe noBropenue 30 [ToaroroBka K HUTOTOBOM

arTeCTalluu I10 anre6pe 1 HaydallaM
MAaTEMaTHUYCCKOI'o aHajln3a

Moayab «I'eomerpus»

Pazmen / rnmaBa/ Tema yueOGHOTO
npeaMera

Kom-Bo
4acoB

OCHOBHBIE  BHJBl  JAEATEIBHOCTH
oOyyaromuxcs (Ha ypoBHE y4eOHBIX
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‘ JIEWCTBUMN )

10 kaacc/ 1 roa o6y4enus (70 yacos)

BBenenune 4 [lepeuncnsiTb OCHOBHBIE (DUTYPHI B
1 [Ipeamer crepeomeTpuu. AKCHOMBI 1 MpOCTpaHCTBE  (TOYKa,  MpsMasi,
CTEPEOMETPUU IJIOCKOCTD ), (bopmynupoBath
2 HekoTtopsie crencTBus U3 akCuom 1 akcuoMbl 00  HMX  B3aUMHOM
3 Pemenne 3amau Ha IpPUMEHEHHUE 2 pacIOJIOKCHUN U HIUTIOCTPHPOBATH
aKCUOM  CTEpeoMeTpUH M  HX 3TM  aKCHUOMBI  IIpUMEpaMu U3
CIICACTBHM. OKpYyXKarole 00CTaHOBKY;
dopMynupoBaTh U J0Ka3bIBaTh Ha
OCHOBE aKCHOM IIE€pBbIE TEOPEMBbI
CTEpeOMEeTpUH, B TOM  4YHCIIE
dopMynupoBaTh U JIOKa3bIBaTh
TEOpEMY O IIPSAMOM, MPOXOIAIIEH
yepes JBEe TOUKH, POpPMYIUPOBATh U
JIOKa3bIBaTh TeopemMy 0
€IMHCTBEHHOCTHU IJIOCKOCTH,
MIPOXOJAIIEN 4Yepe3 TpPU TOYKH, HE
JIeXKaIUE Ha OJTHOW MPSAMOM
I'maa 1. IlapaanesbHOCTHL NPAMBIX H 17 OOBACHATh,  Kaku€  BO3MOXKHBI
IJIOCKOCTeH Cllydad B3aMMHOTO PpacCIHOJIOKEHUS
IMapaJjiesbHOCTH NPSMBbIX, 3 JIBYX MPSAMBIX B MPOCTPAHCTBE, H
NPSAIMOii U IVIOCKOCTH MIPUBOIUTH WUTIOCTPUPYIOIIHE
4 [TapannensHbie NpsAMbIE B 1 MIPUMEPBI U3 OKPYKAIOIIEH
MIPOCTPAHCTBE 00CTaHOBKU; (dhopmynHupoBaTh
5 [TapannenbHOCTh TpeX MPSIMBIX 1 ONpeneIeHus NapalIeIbHBIX
6 [TapamiensHOCTB MPAMOI i 1 NPAMBIX; popmymuposath U
IOCKOCTH JOKa3bIBaTh TEOPEMY O MPSIMOM,

NPOXOASAIICH Yepe3 MaHHYI TOYKY
napasuiebHO JaHHOW MPSMOM, U

OPUMEHSATh 3Ty TEOpeMy IpH
pemeHnn 3ana4. GopmynupoBatb u
JIOKa3bIBATh JIBE TEOPEMBI (TIPSAMYIO
U 00paTHYI) O HapalIeIbHBIX
OpSMBIX, TEPICHIUKYISIPHBIX K
IUIOCKOCTH, W WX  CIEICTBUS.

OOBSCHATD, 91O Ha3bIBaCTCS
napajuieIbHOW TpOeKIued (Guryps
(TOuKHM) Ha MJIOCKOCTB;
dopMynupoBaTh M JIOKa3bIBaTh
TEOPEMBI 0 CBOMCTBaX
napajuieIbHOTO

POEKTHUPOBAHUS MPSIMBIX u

OTpe3KOB, (popMyIHpOBaTh
U J0Ka3bIBaTh TEOPEMY O ILJIOIIAIN

OpPTOTrOHAJILHOMN IPOEKLUU
MHOTOYTOJIbHUKA, MCIIOJIB30BaTh €€
npu pelLeHnu 3a1a4
dopmynupoBaTh OIpezieNICHUE
napaiesbHbIX npsSMOi u
IJIOCKOCTH U IPUBOJIUTH

WUTIOCTPUPYIOIIHUE TPUMEPBI
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U3 OKpyXKaromeii  00CTaHOBKH;
dbopMynupoBaTh W JIOKa3bIBaTh
TEOPEMBI O CBOMCTBAX M MPU3HAKAX
NapajyIeIbHOCTH JIBYX HpPSAMBIX H

[apajuieIbHOCTU psIMOM u
IJIOCKOCTH.
B3anmHoe pacmosioxkeHue NpsMbIX 4 DopmynupoBaTh onpeAcIIieHue
B INPOCTPAaHCTBe. Yroa Mex1y CKpEILUBAIOIINXCS PSIMBIX;
JABYMS IPSIMBbIMH (bopMyITUpOBaTh U JOKA3BIBATH
7 CkpenuBaronmecs npsiMbie 2 TEOpEMY 0 MpU3HAKE
8 Vel c COHAIPaBICHHBIMH 1 CKPEIIUBAIOIINXCS MPSMBIX,
CTOPOHAMU NPUMEHITh 3Ty TEOpeMy IpHU
9 Vrona MEXTy PSMBIMH. 1 pemenun 3anadq. OOBSICHATL, YTO
HA3BIBACTCS PACCTOSTHHEM MEXTY
CKPCIIUBAOIIUMHACS TPSIMBIMH U
YTO TaKOE OOIIHIA MePICHAUKYISIP K
CKPEIIUBAOIIUMCS TTPSIMBIM; UTO
Ha3bIBACTCS yIII0M MEXTY
CKPCIIHUBAOIIUMHCS TPAMBIMA U B
KaKuX TIpeaeliax OH W3MEHSETCS;
dbopMymupoBaTh W JIOKa3bIBATh
TeopemMy 00 obmem
MIEPIICHIUKYIISAPE K
CKPEIIUBAIOIIMMCSI TPSIMBIM
ITapa/1eJIbHOCTH MJIOCKOCTEN 2 DopmynupoBaTh onpeAeIieHue
10 [TapannenpHbIe TIIOCKOCTH 1 NapaJyieIbHbIX  IUIOCKOCTEH U
11 CaoiicTBa napajuieIbHbIX 1 IIPUBOJUTH HJUTIOCTpUpYIOIue
IJI0CKOCTEM IIPUMEPBI u3 OKpY>KaroIeu
00cTtaHoBKH; (opmMynupoBaTh U
JOKa3bIBaTh TEOPEMBI O MPHU3HAKAX
u cBOICcTBax napayuieNbHbIX
MJI0CKOCTEH; OOBSCHSTS, 4TO
HA3bIBAETCSl PACCTOSIHUEM MEXKIY
napauIeIbHBIMU MJIOCKOCTSIMU
Terpasap u napasuieenuie 8 OOBACHATH, 4YTO TakKoe TEeTpasdap,
12 Terparnp. [lapannenenumnes 4 MOKa3blBaTh HAa  PUCYHKax W
13 CeueHMsi MHOTOIPaHHUKOB. 3 MOZCIIAX ero JJICMCHTHI,
KonTpoabnasi padora Nel mo 1 n300pakaTb TETPa’p Ha UYEPTEKE;
Teme:IlapajiesbHOCT PAMBIX U OOBSACHATD, 4qTo Ha3bIBACTCA
ILIOCKOCTEI CEUYEHHEM TeTpad[pa, M pelaTh

3aJ]a4i Ha IOCTPOCHUE CEUCHUN

TeTpasapa Ha yeprexe. OObACHATS,
4TO Takoe IPSIMOYTOJIbHBII
napajuiefienumnes, IOKa3blBaTh Ha
PUCYHKAX M MOJIEIISIX €r0 JIEMEHTHI,

uzo0paxkatb 3Ty  ¢Gurypy Ha
yepTexe;  WIUIIOCTPUPOBaTh  C
HOMOIIBIO IPSMOYTOJIBHOTO
napaenenumnena

B3aMMHOE PACIOJIOKEHUE MPSAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE;
dbopMynupoBaTh U JIOKa3bIBaTh
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YTBEPKICHHUS 0 CBOMCTBAxX
PSIMOYT'OJIBHOTO
napajuiefienunena; OObSICHITh, YTO
HAa3bIBACTCS] CEUYCHUEM MPSIMO-
VIOJBHOTO  Mapajulefienunena, u
pemaTh 3aJa4i Ha MOCTPOCHUE €ro

CEYECHUH Ha YepTeke

I'naBa 2. IlepneHAuKYJSIPHOCTDh NPSAMBIX 12 @opMmynupoBarb M JOKa3bIBaTh
U IU10CKOCTeil TEOPEMY, BBIPAXKAIOIIYI0 HPU3HAK
IlepneHAUKYJISAPHOCTL NPAMON U 4 NEPIEHAUKYJIAPHOCTH  NPSIMOM U
IIOCKOCTH IJIOCKOCTH, U TeopeMy 0
14 [lepnennukynspHple  OpsMble B 1 CYLIECTBOBAaHUHU U €IUHCTBEHHOCTHU
IIPOCTPAHCTBE IUIOCKOCTH,  IPOXOJsIIeld  uepe3
15 [TapannensHbie MpsIMBIE, 1 JAHHYI0 ~ TOYKY  IPOCTpPaHCTBA
NEePUESHINKYJISIPHBIC K INIOCKOCTH HNCPICHANUKYJISIPHO K JIAaHHOM
16 [TpuznHak TePIEeHIUKYIISIPHOCTH 1 TIPSIMOH,
prlMOﬁ U IIJIOCKOCTH INPpUMCHATb OTU  TCOPEMBI  IIpU
17 Teopema 0 TIPSIMOIA, 1 pemienun 3amad. OOBSICHATH, YTO
MEePIEHANKYISIPHON K TIIOCKOCTH Ha3bIBACTCA OPTOTOHANIBHOM
npoekuue Touku (purypel) Ha
MJI0CKOCTD.
IlepneHAUKYJAP M HAKJIOHHBIE. 4 DopmynupoBaTh onpeAeIieHue
Yroa MEXKIY npsMoit U NpsAMOM,  NEPNEHAMKYISIPHOM K
IUIOCKOCTBIO IUIOCKOCTH; OOBSICHSTH, YTO TakKoe
18 PaccTostHue oT TOUKM 10 MIIOCKOCTH 1 NEPNeHIUKYIAp M  4YTO  Takoe
19 Teopema o Tpex nepneHANKYIspax 2 HAKJIOHHAs, IPOBEICHHBIE U3
20 VYros1 MeX Iy TPSAMOM U TUIOCKOCTBIO 1 JQHHOW ~ TOYKM K  IUIOCKOCTH,
IIPUBOIUTH WJUTIOCTPUPYIOIIHE
npuMepsl;  GOpMyIupoBaTh U
JIOKa3pIBaTh  TEOpEMY O  TPEX
NEPIECHIUKYIApaX, NPUMEHATh HX
npu peuieHun 3aznad. OOBSACHATS,
YTO HAa3bIBACTCSA YIJIOM  MEKIY
OPSIMOW M IIOCKOCTBIO M KAKUM
CBOMCTBOM OH oOnanaer;
dopmynupoBatb M JIOKa3bIBaTh
TEOpEMYy O IPOCKUUU NPSIMON Ha
IJIOCKOCTh
JByrpaHHbIi YroJ. 4 OOBsCHATS, KaKas ¢burypa
IlepneHMKYJISIPHOCTD IVIOCKOCTEH Ha3bIBAETCSl JBYIPAHHBIM YIJIOM U
21 JIByrpaHHblil yroJa 1 KaKk OH M3MEpSETCs; JI0Ka3blBaTh,
22 [Ipu3Hak nepneHIuKyIIpHOCTU JBYX 1 41O BCC JIMHEHHBIE YIJIbI
IJIOCKOCTEN JBYTPaHHOIO yIjla paBHBl JApYr
23 [TpssMmoyropHBIN apasuieenue 1 apyry. OOBACHATB, YTO HA3bIBAETCS
KonTposbnass paGora Ne2 mo 1 yrjaioM MeExAy MNEpeCCKaromuMuCst

Teme:IlepnenguKyJIsipHOCTD
NPAMBIX U IJIOCKOCTEH

IJIOCKOCTSIMU, KaKH€ IUIOCKOCTH
Ha3bIBAIOTCS B3aUMHO
MEePIEeHIUKYISIPHBIMH;

dbopMynupoBaTh U JIOKa3bIBaTh
TEOpEMY 0 MpU3HAKE
NepPHEHANKYISIPHOCTH JIBYX

10cKkocTel. HaxoauTe 1ByrpaHHble
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YTJIbL B
napauIeICIUIICIE.

IIPSAMOYTOJIBHOM

T'1aBa

3. MHOrorpaHHuKHu

13

TlousiTue
IIpuszma

MHOTI'OrpaHHHUKaA.

24

[ToHsiTHE MHOTOTPAHHUKA

[EEN

25

[Ipusma

OOBACHATS,
FEOMETPUYECKOE TEIO0 U €ro
noBepxXHOCTh. OOBACHATH, Kakas
¢durypa Ha3bIBae€TCs MHOTOTpaHHU-
KOM M Kak Ha3blBalOTCS  €ro
AJIEMEHTBI, KakOW MHOTOI'PaHHUK
Ha3bIBAETCS BBITYKIIBIM, IPUBOJIUTH
IPUMEpBI
MHOTOrpaHHUKOB.OOBSACHATh, KAKOH
MHOTOTpaHHUK Ha3bIBAETCS
NPU3MOM M Kak Ha3bIBAIOTCS €€
AIIEMEHTBHI, Kakas npu3Ma
HAa3bIBACTCS MPSMOU, HAKJIOHHOM,
IIPaBUJILHOM; U30-

OpaxxaTb MPU3MBI Ha YEPTEXKE.
OOBACHATD, Kakas npusma
HA3bIBAETCSl  MapaJlIeNICNUIEIOM,
KaKAMH CBOWCTBAMH OH 00JajacT;
000CHOBBIBATh  YTBEPXKICHHUS 00
JTUX CBOMCTBAX.

4qTOo TaKoc€

IMupamuga

ol

26

[Inpamuia. [IpaBunbsHas nupamuaa

w

27

VYceueHHas nupamuaa

OOBACHATD, Kakoll MHOTOTPaHHUK
Ha3bIBACTCS MUPAMUIION H  Kak
Ha3pIBAIOTCS €€ DJIGMEHTHI, Kakas
NMpaMuJa Ha3bIBAETCS MPABUIBHOM,
n300paxaTh MUPaMUbl Ha YEPTEKE;
JI0Ka3bIBaTh YTBEpPKICHUE 0
CBOMCTBAX MPaBWIHHON MUPAMUIbL;
0OBSACHATH, KaK MOJIy4aeTcs
yCceuE€HHas NUpaMUJIA, u
JI0Ka3bIBaTh YTBEPKACHUS

0 e€ CBOICTBAx.

IIpaBujibHbIE MHOTOTPAHHUKH

28

CuMMeTpHs B IPOCTPAHCTBE

[EEN

29

IlonsaTue IIpaBHUJIBHOI'O
MHOTI'OI'pPaAaHHUKA

30

OneMeHTHI CUMMCTPUHN IIPABUJIbHBIX
MHOTI'OI'PAHHHUKOB

Konrpoabnasa paGora Ne3 mo

Teme: MHOroOrpaHHUKN

OOBACHATh, KaKOW MHOTOI'PAHHHUK
HA3bIBACTCS TMPABUJIbHBIM M KaKHe
CYLIECTBYIOT BUJIbI MPAaBUIIBHBIX

MHOTOTPaHHUKOB; JTOKa3bIBaTh, YTO
HE  CYIIECTBYeT  MPAaBWIBHOTO
MHOTOTpaHHHUKA, TPaHSIMH KOTOPOTO
SBIISIOTCS pPaBUJIbHbBIE n-
yronbHUKU. OOBSACHSTS, KaKue
TOYKH Ha3bIBAIOTCS CUMMETPUYHBI-
MU OTHOCHUTENIBHO TOYKH (IIPSMOM,
IJIOCKOCTH), YTO Takoe IEHTP (OCh,
IUIOCKOCTh) CHUMMETPHU  (DUTYPBI.
[IpuBomuTes  mpuMepsl  QUILYp,
obmamarmux JJIeMEHTaMU
CUMMETPUH, a TaKKe MPUMEPHI
CUMMETPHUH B apXHUTEKTYpe,
TEXHUKE, TPUPOJIe; OOBACHATS,
KaKUMH DJIEMEHTaMU CHUMMETPUU
obnamaoT PaBIIbHBIE
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MHOTOT'paHHHKH; 000CHOBBIBATH TOT
(axT, 94TO y MpaBUIBHOTO TETPadApa
TPU OCH CHMMETPUH M IIECTh
IUIOCKOCTEHl CUMMETpuH, a y KybOa
JIeBATh OCEe CHMMETPUU U JEBSATH
IIJIOCKOCTEN CUMMETpPUH.
®opMynupoBaTh U JI0Ka3bIBaTh
TeopemMy Oiliepa Uil BBITYKJIBIX
MHOIOIpaHHUKOB.  Mcronb3oBaTh
KOMIBIOTEPHBIE MPOTPaMMBbl  TIPU
M3Y4YE€HUU MHOTOTPAaHHHUKOB.

I'nasa 4. llnauuap, KOHYC U AP

Muamuap

31 [TonsTue numuHIpa

32

[l1omaae MOBEPXHOCTH LIWIMHAPA

N~ |W

OOBACHSITD, qTO0 TaKoe
OWINHJIPAYECKAs] TTOBEPXHOCTh, €€
oOpasyromue M O0Ch, Kakoe Tello
Ha3bIBACTCS IIMJIMHIPOM M Kak
Ha3bIBAIOTCA €ro dJEMEHTHI, YTO
NpEJICTaBISIIOT ~ coboii  oceBoe
CeUYeHHE IIWIMHIpPA U CEYeHHUe
IIJIOCKOCTBIO, TEPIEHIUKYISIPHOW K
€ro OCH, Kak IOJydaeTcs LUIUHAP
IIYTEM BpAILlEHUS BOKPYI OCH €T0
OCEBOT0 CEYEHHUs; OOBSACHATH, YTO
NpUHUMAETCS 3a IUIOaab OOKOBOM
TIOBEPXHOCTH IMJIMH/IPA, BBIBOJAUTH
dbopmynsl TUIOmAneH OOKOBOW U
MOJTHOM TOBEPXHOCTEN

HWIMHIpPAa ¥  HCIOJIb30BaTh
(bopMyIIBl IPU PELISHUH 3a/1a4.

O9TH

Konyc

33 [TonsTue KOHYca.

MMOBEPXHOCTH KOHYCa

ITmomans

N

34 YcedeHHBI KOHYC

OOBACHATH, YTO TaKOE KOHUYECKas
MOBEPXHOCTh, €€  oOpa3syrormiue,
BEpUIMHA H OCh, KaKOE€ Telo
Ha3bIBa€TCSI  KOHYCOM U  KakK
Ha3bIBAlOTCA €r0 3JIEMEHThI, 4YTO
MIPEACTABIISIIOT coboit 0CEeBOE
CEYeHHME KOHyca M  CEYCHHE
IJIOCKOCTBIO, MEPIEHIUKYIPHON K
OCH, KaK IOJIy4aeTcs KOHYC IYTEM
BpalIEHUs €r0 OCEBOT0 CEYEHUS
BOKpYr  OCH, Kakasg  ¢urypa
Ha3bIBAECTCSl YCEUEHHBIM KOHYCOM U
KaK Ha3bIBAIOTCSI €ro 3JIEMEHTHI;
OOBSACHATh, YTO NPUHUMAETCS 3a
wionaab OOKOBOW  MOBEPXHOCTH
KOHYca, BBIBOJIUTh dbopmyIbl
wiomaned OOKOBBIX M TMOJHBIX
MOBEPXHOCTEN KOHYCa u
YCEUEHHOTO KOHYCa; HCIOJIb30BaTh
dbopMynbl MIIOIIAIEH TOBEPXHOCTEH
KOHyca M YCEYEHHOI0 KOHyca IpH
pelIeHny 3a/1ad4.

Cdepa n map

10

35

Cdepa u map. YpaBHeHue coepsl

dopmynupoBaTb
chepbl, €€ TEeHTpa,

OTpeaeIeHUs
panuyca W
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36 B3aumHoe pacnosioskenue chepsl u 2 IUaMeTpa; KCCIeI0BaTh B3aUMHOE
TUIOCKOCTH pacrosioskenue cepsl U TIOCKOCTH.

37 KacarenpHast IiockocTh K chepe 1 DopmyUpoBaTh OnpeAcIICHUE

38 Cdepa, BnucanHasi B MHOTOTpaHHUK. 1 KacaTeJIbHOU IUNIOCKOCTH

39 Coepa, OIHUCaHHAs 1 K chepe, QopmymupoBath U
OKOJIOMHOTOI'PaHHHKA JIOKa3bIBaTh TEOPEMBI O CBOWCTBE U

40 TTimomans C(bepl)l 1 IIPpU3HAKE KacaTeJIbHOM INIOCKOCTH,

41 Pa3Hble 3amaum Ha MHOTOrpPaHHUK, 2 OOBACHSTh, KaKOW MHOTIOrPAaHHUK
KOHYC, HWJIMHJIP U 1Iap Ha3bIBaACTCA OIIMCAaHHBIM OKOJIO
KonTponibnass pabdora Ned mo 1 cepel ¥ KakOd — BIMCAHHBIM B

pacronoxenue cdepsl W TMPSMOI;
dbopmynpoBaTh onpeaeIeHue
KacaTeJIbHOW TpsiMOM K  cdepe,
dopMynmupoBaTh M JIOKa3bIBaTh
TEOPEMBI O CBOWCTBE M IIPU3HAKE
KacaTeJIbHONW TMpsIMON  OOBSCHATS,
YTO TPUHUMAETCS 3a IUIOMA/Ib
cdepsr; BBIBOJIUTH dbopmyny,
BBIPAKAOIIYIO TUTOIIA b chephl ue-
pe3 e€ paauyc, a Takxke (HopMmyiy
miomaad  chepudeckol  4YacTu
MIOBEPXHOCTH IIAPOBOTO CErMEHTA
HTorosoe noBropeHue 7
11 kaacc/ 2 rox odydenus (70 yacoB)

I'naBa 5. O0bemMbI Tea 24 OOBbsCHATb, Kakue IBe (QUIYyphl B
Oo0bem NPSIMOYT0JILHOTO 3 NPOCTPAHCTBE (B YaCTHOCTH, /Ba
napaJuiejenuinena TGJ'Ia) Ha3bIBAKOTCA paBHBIMHU, KakK

42 IousTHE 00BEMA 1 HU3MEPSIFOTCS 00BEMBI Tell,

43 O6Bem IPSIMOYT OJIBHOTO 2 IIPOBOJUTD 4HAJIOTHIO ¢
napaJuieNenune/a, Kyoa U3MEpPEHUEM IUIOAAEH IUIOCKHUX

, .
O0bembl mNpsiMOl  NPU3MBI U 4 duryp; $bopmynnpoBaTh
WHIIMHAPA YTBEPKACHUS 00 OCHOBHBIX

44 O6BEM TIPAMO IPH3MEI 2 CBOMCTBaX O0OBEMOB UM BBIBOJUTH C

45 O6beM HUIMHAPA 2 ux TTOMOTIBIO bopmy.
O0beMbl HAKJOHHOW  NPHU3MBI, 8 DopMymMpoBaTE M JOKa3bIBATh
NHPAMMU/IBI U KOHYCA Teopemy 06 06bEme

46 Beruncinenne  o0bEMOB  Ten € 2 IPAMOYTOJIPHOTO Hapa/lleIeInea,

.. [PU3MBI, T[HUPAMUIBL, YCEUEHHOU

MTOMOIIBIO OTpeeIEHHOTO
WHTErpaa NUpaMHIIbI, LWIMHIpA, KOHYCA,
= CEYEHHOTO KOHYCa; mapa

47 O06beM HAKJIOHHOM MPU3MBI 2 y yed, P

UCIOJIb30BaTh 3TH (GOpPMYIbl TPHU

48 O06beM TupamMuIbl 2 CIIICHIH 3274

49 O0bem KoHyca 2 P ' ,

BeiBogute  dopmynsl  00BEMOB
O0bem mapa u nIomAAL chepsol 9
YacTW IIapa, IIapOBOTO CErMEHTa,
50 O06bem mapa 2
51 OOBEMBI  IIAPOBOTO  CETMEHTa 2 1apooro - oA HApoBoTo
P ’ CEeKTOpa.
IIIapOBOTO CJIOS U IIAPOBOI0 CEKTOpa

52 [Tnomans chepsl 2

53 Pa3nbie 3a/1auu Ha 00BEM 2
MHOTOTPAaHHUKOB, KOHYC, IUJIHHpA
U 11apa.
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Kontposbnass padora Nel 1o
Teme:O0beMbl Tes

I'1aBa 6. BekTopbl B IpOCTpPaHCTBE. 6 dopmynupoBaTh OTIpe/IeIeHuUs
IlousiTue BEKTOpPa B 1 BEKTODA, ero JUIUHBL,
NPOCTPAHCTBE KOJJIMHEAPHBIX BEKTOPOB, PAaBHBIX

54 ITonstie  BekTOopa.  PaBeHCTBO 1 BEKTOpOB;  (opmynaupoBarb U
BEKTOPOB JIOKa3bIBATh YTBEPKICHUS O PaBHBIX
CJoKeHue u BbIYHTAHUE 2 BEKTOpax. OObsCHATS, KaK
BEKTOPOB. YMHOKEHHE BeKTOpa OIIpeACIIAIOTCA CyMMa W Pa3HOCTb
HA YHCJI0 BEKTOPOB; (hopMynupoBaTh u

55 CnoxeHue U BBIUMTAHUE BEKTOPOB. 1 MOKa3bIBATh TCopeMy 0
CyMMa HECKOJILKUX BEKTOPOB KoopauHaTtax CyMMbl BEKTOPOB U eé

56 YMHOKEHHE BEKTOpa Ha YUCIIO 1 CHENCTBHA. OO0bsicHITD, Kak
KomnuianapHble BeKTOpPbI 3 OIPEACIACTCA IIPOU3BCIICHNC

57 Komrutanapusie BekTopsl. [IpaBmio 1 BEKTOpA HA YHCIIO; (POPMYTHPOBATH
napajUIeNenunesa U JIOKa3blBaThb  TEOpPEMYy O

58 PasjiokeHne BEKTOpa IO  TPeEM 2 KOOpAnHaTax TIPOMU3BENICHIS
HEKOMILTAHAPHBIM BEKTOPAM BEKTOpa Ha YHCJIO W, ONMUPAasCh Ha

He€, 000CHOBBIBATH CBOMCTBA JTOMU
OIepanum. OOBACHATE, Kakue
BEKTOPBI Ha3bIBAIOTCS
KOMIUTaHApHBIMHU;  (POPMYIIMPOBATH
W JIOKa3plBaTh  TEOpPEMy O
pPa3JIOKEHUU BEKTOpa MO TPEM
HEKOMILJIAHAPHBIM BEKTOPaM.

I'1aBa 7. Metoa KOOPAUHAT B 17

npocrpancrse. /IBukeHus
Koopaunarsi TOYKH " 6 OOBsACHATH, 4YTO  Takoe  OCh
KOOPAMHATHI BEKTOpPa KOOpIMHAT, Kak  OIpeAemnsieTcs

59 [IpsiMoyronpHas cucreMa KOOpAWHAT 1 KOOPJMHATA TOYKH IO JTAHHOW OCH,
B  mpoctpaHcTBe.  KoopauHatsl KaKk BBOJUTCS U 00O3HauaeTcs
BEKTOpa PsIMOYTOJIbHAS CHCTEMa KOOPAUHAT

60 CBs3b MEXTY KOOpPJAMHATAMU 1 B IIPOCTPAHCTBE, KAaK HAa3bIBAIOTCS
BEKTOPOB U KOOPJIUHATAMH TOUEK OCH  KOOpIOWHAT, BBIBOJAUTH U

UCIIOJIb30BaTh B PELICHUSAX 3334y
61 [IpocTeitmume 3aga9u B KOOpAWMHATAX. 3 (GopMysBl  KOOPIMHAT  CEPEIMHBI
OTpe3Ka. DopMyaUpOBaATH
ompe/elieHne KOOPAUHAT BEKTOpa
B IPSIMOYTOJIBHOM cUCTEME
KoopauHat,  (QopmMynHpoBaTh U
JOKa3bIBaTh TeopemMy 0
KOOpJIMHATaX PaBHBIX
BEKTOPOB U TEOPEMY O BBIPAKEHUU
JUIMHBI ~ BEKTOpa  4Yepe3  ero
KOOP/IMHATBHI.

62 YpaBHeHue chepsbl. 1
CkansipHoe Npoun3Be/ieHne 8 OOBACHATD, KaK ONpeeNsIeTcs
BEKTOPOB yroia  MeXIy  BEKTOpamH, U

63 Yroa Mexy BEKTOpaMu 2 BBIBOJUTH (POPMYJy KOCHHYCa yria

64 CkajsipHO€e IMPOU3BEICHNE BEKTOPOB 2 MEXIy BEKTOpaMU  yepe3  HX

65 Boruucnenue yIJI0B MEXKITY 2 KOOPIHMHATBHI. DopMynHupoBaTh
OPsIMBIMHM M IIJIIOCKOCTIMU OTIPCHICIICHNUC CKaJIsIpHOTO
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66 YpaBHeHHE MIOCKOCTH 2 IPOU3BEICHUS BEKTOPOB,
000CHOBBIBaTH €r0  CBOWCTBA U
BBIBOJUTH  (OPMYILy  CKaJISPHOTO
IIPOU3BEACHUS Yepe3 KOOpJMHAThI
BEKTOPOB. BpIBOIUTH ypaBHEHHE
IUIOCKOCTH,  NPOXOJAIIEH  uepes
JTAHHYIO TOYKY M UMEIOIIEH JaHHbBIN
BEKTOp HOpMaiiu. OOBACHATD, KaKOU
BEKTOP HAa3bIBACTCSI HAIIPABJISIOLIUM
BEKTOPOM MPSAMOM, KaK BBIYMCIUTH
YroJl MEXIY JABYMS IPSIMBIMHU, €CIIH
U3BECTHBI KOOPIMHATEHI ux
HANpaBJIAIONIMX  BEKTOPOB,  Kak
BBIUHUCIUTH YIOJ MEXIy NpsSIMON U
IJIOCKOCTBIO, €CII  W3BECTHBI
KOOPIUHATBI HaIpPaBJISIOLIETO
BEKTOpa  MNpsIMOM W BEKTOpa
HOpPMaJIXM K  IUIOCKOCTH,  Kak
BBIUMCIIUTh YIOJd MEXIy JIBYMsS
IUIOCKOCTSIMH, ~ €CJIM  W3BECTHBI
KOOpJMHATHl BEKTOPOB HOpPMAaJId K
9TUM IUIOCKOCTSIM.

JBukenust 3 OOBSCHATD, 91O TaKkoe
67 HentpansHass cummetpusi. Ocesas 1 oToOpakeHUe MPOCTPAHCTBA HA
CUMMETPHUS cebss W B KakoM cCIlydae OHO
68 3epkajibHast CUMMETpHSL. 1 Ha3bIBACTCS ABYKEHUEM
[TapannenpHbINA IEPEHOC MPOCTPAHCTBA,  OOBACHATH,  YTO
KontpoabHasi pa6ora Ne2 mo 1 TaKoe oceBas CUMMETpHUS,
Teme:MeTtoq KOOPJAMHAT B 000CHOBBIBATD, 4TO oceBast
npocrpancrse. J{Bukenus CUMMETpUS SIBJISIETCS  JIBHXKEHUEM

npoctpanctBa.  OOBACHATH, YTO
Tako€ IIeHTpPaJbHAasg CUMMETpPHUS,
3epKajbHas CUMMETpUS u
napasuliesibHbINA MEPEeHOC Ha JaHHBIN
BEKTOp; OOOCHOBBIBaTh, YTO OTHU
OTOOpaXKeHUs IPOCTPAaHCTBA Ha
ceOs ABJIAIOTCS IBUKECHUSMU; TPHU-
BOJUTh MPHUMEPHl HUCIOJIb30BAHUS
IBUKEHUH  mpu  00OCHOBaHUU
paBeHcTBa Quryp. OOBICHATH, YTO
Takoe LeHTpallbHOe Tojo0ue u
KaKMMH CBOMCTBaMH OHO 00Jajaer,
4TO Takoe npeoOpazoBaHue
nojobuss ¥ Kak C €ro IOMOIIbIO
BBOJIUTCSI  TOHATHE  TOJOOHBIX
buryp B mpocTpaHCTBE.

HUTorosoe noBropenue 23 [ToaroroBka K HUTOTOBOM
aTTeCcTallly MO0 TEOMETPHH

5. YYEBHO-METOMYECKOE n MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE PEAJIM3AIIUU YYEBHOI'O IPEAMETA/KYPCA
5.1. OcHoBHas yyeOHasl IuTEpaTypa
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5.1.1. Konsrun HO.M., TkaueBa M.B,®enepoBa H.E. u ap. Maremaruka: anrebpa u Havana
MaTeMaTHYeCKOro aHanm3a. AsreOpa W Hadala MaTeMaTHYecKoro aHanm3a (0a3oBbIA U
yriyonenssiit yposan). 10 kmacc— M., [Ipocsemenne 2019.

5.1.2. Komsrun KO.M., TkaueBa M.B.,®enepoBa H.E. u ap. Maremaruka: anreOpa u Havana
MaTeMaTH4eCKOro aHanmm3a. AyreOpa W Hadala MaTeMaTH4ecKoro aHanmm3a (0a3oBbIA U
yrayonennsiit ypoBan). 11 xmacc — M., IIpocsemenue 2019.

5.1.3. Maremarmka: anreOpa W Hadajga MaTEeMAaTHYECKOTO aHauW3a, reoMeTpus. Anredpa u
Hayaja MaTeMaTHueckoro aHamm3a. 11 kmacc : y4eOHWMK Juisi  0O0IeoOpa3oBaTeIbHBIX
opranu3aiuii : 0a3oBbelii U yrimyOnenusiid ypoBHu / 0. M. Komsarun, M. B. TkaueBa, H. E.
®enoposa, M. U. [llabynun. 9-e u3a. Mocksa : [Ipocsemenne, 2021.

5.1.4. Maremarnka: anreOpa W Hadajga MaTEeMAaTHYECKOTO aHaan3a, reoMeTpus. Anredpa u
Hayaja MareMaThudeckoro aHammza. 11 kiacc @ yueOHuUK Uit 0O11eoOpa3oBaTesIbHBIX
opraHu3anuii : 6a30Bblii 1 yrinyonenssiii yposuu / 0. M. Konsrun, M. B. TkaueBa, H. E.
®denoposa, M. U. [llabyrun 9-¢ nzn.Mocksa : [Ipocsemenue, 2021.

5.1.5. Aranacsn JI. C., byryzo B. @., Kagomues C. b. u np. Maremaruka: anrebpa u
HayajjlamaTeMaTuueckoro ananuza. ['eomerpus. ['eomerpust (6a30BbIi U yriayOIeHHBIN YPOBHH).
10—11 xmaccer. — M., Ilpocsemenne 2019.

5.2. JlonosiHuTEIbHAS yUeOHAas1 JUTEepaTypa

5.2.1.Teomerpus. umakrudeckne matepuanbl. 10 kiacc: ydeb.mocobue Juis o0rieoOpa3oBar.
opraHu3anuii: 6a3oBeiii U yrayoneHusrii yposuu/ b.I'. 3uB. — 14-e uzn. — M.:IIpocBemenue,
2016.

5.2.2.T'eomerpus. Iumakrrueckne Marepuaisl. 11 kimacc: yde0.mocobue s oOrieoOpas3oBar.
opraHu3anuii: 6a3oBeiii U yrayoneHusrii ypouu/ b.I'. 3uB. — 14-e uzn. — M.:IIpocBemenne,
2016.

5.2.3. Anrebpa u Hayajla MaTeMaTHYeCKOro aHanusa. JluJakThdeckue MaTepuaibl K yIeOHUKY

0. M. Konsiruna u ap. 10 xnacc: yae6. mocobue misio0ieoOpa3oBar. opranu3anuii: 0a30BbId 1
yrinyonennsiii yposau / [M.U. llabynun, M. B. TkaueBa, H.E. ®enoposa, O.H. [Jo6pona]. - 6-¢
u3n. — M.: IIpocsemenue, 2017.

5.2.4. Anrebpa u Havyasla MaTeMaTUYECKOTO aHamu3a. J{MIakTHdecKkue Marepuaibl K yICOHUKY
0. M. Konsiruna u ap. 11 kmace: yue6. mocodue anso0iieoOpa3oBar. opranu3anuii: 6a30oBbIid 1
yrinyonenubiii yposuu / [M.U. labynun, M. B. TkaueBa, H.E. ®emopoBa u np.]. - 3-¢ usn.,
nopab. — M.: [Ipoceemenue, 2018.

5.2.5. Anrebpa u Hayajla MaTeMaTHYECKOTO aHaiau3a. Temarmueckue TecThl. 10 kmacc: ydeO.
nocobue s o0meoOpa3oBaT. opranu3anuid: 0a30BbIi u yrayoneHHbi ypoBHu / HL.E.
®denoposa, M. B. Tkauena. - 3-e uzn., nepepad.— M.: [Ipocsemenue, 2017.

5.2.6. Anrebpa u Havajla MaTeMaTH4YeCKOro aHanu3a. Temarmdeckue TecThl. 11 kimacc: yueO.
nocoOue A o61eo0pa3oBar. opraHu3anuii: 6a3oBbli U yriryoneHHsblil ypoBHu / M. B. Tkauesa,
H.E. ®enopoga. - 3-¢ u3z., nepepad.— M.: IIpocsemenne, 2012.

5.2.7. KoutponbHo-u3Mepurenabubie Matepuaisl. ['eomerpus. 10 kmacc. ®I'OC/ Coct. A.H.
Pypykun. — M.: BAKO, 2018.

5.2.8.KoutponbHo-u3Mepurenbubie Matepuaibl. ['eomerpus. 11 kmacc. ®I'OC/ Coct. A.H.
Pypykun. — M.: BAKO, 2018.

5.2.9.Anrebpa. YrayOiieHHBIH Kypc C pEIIEHUSIMH U YKa3aHUSMHU: Y4eOHO-METOJMUYECKOe
nocobue/H. JI. 3omotapeBa u ap.; moa pen. M.B. ®@enotoBa. — 4-e u3n. M.: JlabGoparopus
3Hanuii, 2018. (BMK MI'Y-1lIkozme).

5.2.10.T'eomerpusi. OCHOBHOH KypC C pEHICHHSIMH M YKa3aHUSAMH: Y4eOHO-METOIUYECKOE
noco6ue/H. JI. 3omorapeBa u np.; nox pen. M.B. @enoroBa. M.: JlaGoparopus 3Hanuii, 2018.
(BMK MI'Y-lIkomne).
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5.2.11.Anrebpa u mnHauvama anammsa. 10-11 xmaccel. MopgynbHbIH TpuakTuB-Kype/ A.P.
PsazanoBckuii, C.A. Ilecrakos, W.B. Smenxo. — M.:. M3garenbcTtBo «HanmonambsHOE
obpa3oBanue», 2014.

5.2.12.3neMeHTHI TEOpHUH MHOXKECTB W MaTEeMaTHUYECKOU JIOTWKHU. Teopus W 3amaud: ydeOHOe
nocobue /JI. FO. benosa,lO. A. benos; Spocn. roc. ya-T um. II. I'. JlemumoBa. — fApocnais:
Apl'y, 2012.

5.3. YueOHO-MeTOUYECKAS JIUTepaTypa

5.3.1. Anrebpa u Hayama Matemarmdeckoro ananmmsa. COopHuk paboumx mporpamm 10-11
KJacchl: y4eb. mocobue s y4duTened o0meoOpa3oBar. opraHu3anuii: 0a3oBBIA M yrIyodl.
ypoBHH / coct. T.A. Bypmucrposa — M.: IIpocBenienne, 2018.

5.3.2. Anrebpa W Havaja MaTeMaTH4YecKOro aHaimsa. Meroamdeckue pekomenmaruu 10-11
KJacc: yue0. mocobue s oomeoopaszosar. opranmsanuii/H.E. ®enoposa, M. B. Tkauena]. - 3-¢
u3 ., nepepad.— M.: Ilpoceemenue, 2017.

5.3.3. T'eometpusa. Coopuuk pabouux mporpamm 10-11 kmaccel: yuel. mocobue st yuuTenei
0011e00pazoBaT. opraHu3anuii: 0a3oBbli U yriy0mn. ypoBHu / cocT. T.A. BypmuctpoBa — M.:
[Ipocsemienue, 2018.

5.3.4. Tloypounsie paspabotku 1o reomerpun. 10 knace /Coct. B.A. SIpoBeHko. — 2-¢ u3a. — M.:
BAKO, 2018.

5.3.5. Iloypounsle pa3zpadotku mo reomerpun. 11 kiracc /Coct. B.A. SIpoBenko. — 3-e uzn. — M.:
BAKO, 2018.

5.3.6. 3yuenue reometpuu B 10-11 knaccax: ku. g yuurenst/ C.M. CaaxsH, B.®. byry30B.- 4-
e u31., nopad. — M.: Ilpoceemenue, 2014.

5.4. IlepeyeHb pekoMeHAyeMbIX TEXHUYECKUX CPe/ICTB 00y4YeHHUsI, B TOM YHcJe TPEHAKePOB
5.4.1. UnTepakTuBHAs AOCKa/ DKpaH.

5.4.2. Komnbrorep/HOyTOYK.

5.4.3. MynbTUMEIUATIPOEKTOP.

5.5. [lepeyeHb peKOMeHyeMbIX 3JIEKTPOHHBIX OM0JIMOTEYHO0-00pa30BaTEeIbLHBIX PeCypPCOB

5.5.1. Enunas koJuiekuus IUEGPOBBIX 00pa3oBaTENbHBIX pecypcoB. — Pexum cBOOOIHOTO
nocryma:http://school-collection.edu.ru
5.5.2. Maremaruka. Kommbrorep. O6pazoBanue. — Pexum CBOOOTHOTO

nocryma:http://www.mce.su

5.5.3. ®denepanbHbIil IeHTp WHpOpMaAIMOHHO-00pa3oBaTeabHBIXpecypcoB (PLIMOP). — Pexum
nocryma: http://fcior.edu.ru

5.5.4. Maremarnyeckue 3TI0JIbl. — PesxkuM cBoOO1HOTO joctyma: http://www.etudes.ru

5.5.5. OTKPBITBIAKOJIIEK Maremaruka. - Pexum C¢BOOOIHOTO JIoCTyTa:
http://college.ru/matematika

5.5.6. OO6pazoBaTebHBIN MaTeMaTUYECKHUI CalT. - Pexum ¢BOOOHOTO
nocryna:http://www.exponenta.ru

5.5.7. O0pazoBatenbHblii mopran «pemy EID» — Pexum cBoOGogHOro jmocryma:
https://sdamgia.ru/

5.5.8. OOpasoBarensHble pecypchl HMHTepHera — wmarematuka — Pexum cBoOOJHOTO
nocrymna:http://www.alleng.ru/edu/math.htm

5.5.9. IToaroroBka K UTOTOBOM aTTecTaluu — Pexum CcBOOOIHOTO

noctyna:http://samopodgotovka.com/index.php/matematika.html

CpencTBa KOMMYHHKAITUH JUJIsl IPOBEACHUS OHJIAHH - 1 0()JIaifiH ypOKOB
1. JIHeBHUK.pY
2. CoumanbHag cetb BKonrakre

3. CepBucZoom BHJICOKOH(pEPEHII
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4. Miro, https://miro.com/ Bu3yanpHast riatpopma Juisi COBMECTHOU pabOThI
5. Padlet,https://padlet.com/dashboard

OO6pazoBarenbHbIE PECYPCHIIIS MPOBEICHHS OHIAWH- U 0(IaiiH ypoKOB:
1. JueBHUK.pY

POII

Pemy EI'D

infourok.ru

Skysmart, https://edu.skysmart.ru

OUIIU, https://fipi.ru/ege

SAnnexkcKiace

NOoO U W

5.6.MaTepuajibHO-TeXHHYECKHE CPeACTBA U 000pyAOBAHMSA /ISl 00yUYeHH S

5.6.1. KOMIUIEKT HHCTPYMEHTOB KJIACCHBIX

5.6.2. Habop Mozeneil s 1abopaTopHBIX padOT MO CTEPEOMETPUN

5.6.3. Tabmuup! no anredpe: «TpuroHomerpus», «OyHKITN»

5.6.4. TaGauip! o reomerpun: «MHOrorpaHHukn», «Tena BpaieHus»

5.6.5. Jlns oOecrieueHuss OOYYEeHHS C WCIOJIB30BAHMEM JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH HEOOXOIMMBI:

- KOMIIBIOTEPHl WJIU WHBIE TEXHWYECKHE YCTPONCTBA YYEHHUKOB W TIelarora c
BBICOKOCKOPOCTHBIM BBIXOJIOM B UWHTepHEeT, oOecreuuBaromme BO3MOXHOCTh pabOTHl C
MYJIbTHMEUHHBIM ~ KOHTEHTOM:  BOCIPOHM3BEACHHE  BHICOM300paKEHUH, KauyeCTBEHHBIN
CTEpPEO3BYK B HaYIIHUKAaX, PEYeBOM BBOJ ¢ MUKpodoHa u ap.
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KAJIEHJAAPHO-TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O NTPEIMETA
«MATEMATHUKA: AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A, TEOMETPUS (449 4)

IIpuioxenue 1

Moayas «I'eomerpus»

Ne | Paznen / rnaBa Kon-Bo | Tum 3ansaTus DopMBI U BUJIBI KOHTPOJIS Kanennapusie
/ TeMa 4acoB CPOKH MPOBEJICHUS
y4eOHOro npeaMera [Tnan

10 kaacc/ 1 rox o6yuenus (70 yacon)
BBeaenue 4
1 [Ipeamer CTEPEOMETPHUH. AKCHOMBI 1 Ypok QopmMupoBaHusS HOBBIX
CTEPEOMETPUU 3HAHHUI
2 HekoTtopsle crieacTBrs U3 aKCUOM 1 KomMmOuHupoBaHHbIi ypoK
3 Pemienne 3amay Ha TNPUMEHEHHUE aAKCHOM 1 Vpok mnpuMeHeHUs 3HAHUK Ha
CTEpPEOMETPUH U UX CIEACTBHIA. PAKTHKE
4 Pemienne 3amay Ha TPUMEHEHHUE AKCUOM 1 Vpok npumeHeHus 3HaHUM Ha | TeMaTHdeckuidi  KOHTPOJIb:
CTEpEOMETPUH U UX CIEACTBHIA. PAKTHKE camocTosiTeNIbHas paboTa
I'naa 1. IlapajuielbHOCTh NPSIMBIX H 17
IVIOCKOCTel
I[Mapa/ieJbHOCTH MNPSAMBIX, NPAMOA M 3
ILUIOCKOCTH
5 [TapaniensHble MpsiMbIE B TPOCTPAHCTBE 1 Ypok QopmupoBaHus HOBBIX
3HaHUU
6 [TapaniensHOCTh TpeX MPSIMBIX 1 KomOunupoBaHHbIl ypoK
7 [TapaniensHOCTh NPSAMOM U TIIOCKOCTH 1 KomOunupoBaHHbIN ypoK [ToypounsIit KOHTPOJIb:
paboTa Ha ypoke
B3anmHoe pacnoJsio:keHue MPSAMBIX B 4
NPOCTPAHCTBE. YroJl MeX1y [BYMH
NPSIMbIMH
8 CkpemuBaroniecs npsiMbie 1 Ypox ¢opmMHpoBaHUS HOBBIX
3HAHUMN
9 CkpemuBaronyecs npsiMple 1 Ypok npumeHeHus 3HaHMM Ha | TeMaTnyeckuil = KOHTPOJIb:




IIPAKTHKE camocTosiTelbHas paboTa
10 YTIu1bl ¢ COHANPaBJICHHBIMA CTOPOHAMH 1 KomMOuHupoBaHHbIi ypok
11 YroJ1 MEeXKIy IPSIMBIMU. 1 KomOuHupoBaHHBIN ypOK
Ilapa/juieJIbHOCTH MJIOCKOCTEH 2
12 [TapannenpHble MI0CKOCTU 1 Ypox ¢opMHpOBaHHS HOBBIX
3HAHUU
13 CpoiicTBa napayuieabHbIX MIIOCKOCTEN 1 VYpox mnpuMmeHeHus 3HaHUM Ha | TemaTM4eCKUi  KOHTPOJIb:
IPAKTHKE camocTosiTeNbHas paboTa
Terpasap u napanjejenunes 8
14 Terpasrap. 1 Ypok QopmMupoBaHus HOBBIX
3HAHUU
15 Terpasrap. 1 Ypok mnpuMeHeHus 3HaHWM Ha
MIPAKTHKE
16 [Tapannenenunen. 1 Ypok QopmMupoBaHusS HOBBIX
3HAaHUU
17 [Tapannenenumnesn. 1 VYpox npumeHeHus 3HaHUN Ha | TeMaTH4YeCKU  KOHTPOJIb:
IIPAKTUKE TECTHUPOBAHUE
18 CeueHnss MHOTOTPAaHHUKOB. 1 KomOuHMpOBaHHBIN YPOK
19- | 3agaum Ha MOCTPOCHUE CCUCHUIA 2 Ypox mnpuMEHEHHs 3HAHUW Ha
20 MIPAKTHKE
21 KonTpoabHasi padora Nel no 1 VYpok koHTposnss u mnpoBepku | TemaTuueckuit
teme:[lapanienbHoOCTh NPSAMbIX u 3HaHUHN U yMEHU KOHTPOJIb:KOHTPOJIbHAsS
TI0CKOCTei paboTa
I'naBa 2. [lepnieHANKYJ/JISIPHOCTH NPSAMBIX 12
U IUI0CKOCTel
IlepnenMKyJIsIPHOCTD NpsIMOi " 4
IJIOCKOCTH
22 IlepnenukynsapHeie psIMbIE B 1 Ypox ¢opmMHpoBaHUS HOBBIX
IPOCTPAHCTBE 3HaHUHI
23 [TapannenpHble NpsiMbIE, 1 Kom6unnpoBaHHbIil ypok

NCPHICHAUKYIIAPHBIC K IIJIOCKOCTHU
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24 [Ipu3Hak NEpHEeHAUKYIAPHOCTH MHPSMOM M 1 KomOunupoBaHHbIi ypok
IJI0OCKOCTH
25 Teopema o psIMOM, IEPIIEHAUKYIIAPHON K 1 YPOK TpUMeHEHus 3HaHWi Ha | [loypouHslii ompoc: paborta
IJI0OCKOCTH IIPAKTHKE Ha ypOKe
IlepneHauKy/Jasip W HAKJOHHBbIE. YTOJ 4
MesKIy NPSMOMH M IJIOCKOCThI0
26 [lepnenaukynsap n HaxkiIoOHHas. PaccrosHue 1 Ypok QopmMupoBaHus HOBBIX
OT TOYKH JI0 TUIOCKOCTH. 3HaAHUU
27 Teopema o0 Tpex nepneHauKyIsIpax 1 KomMmOuHupoBaHHBIN ypOK
28 Teopema o Tpex mepneHIUKyIIpax 1 Ypok TpHMEHEHWs 3HAHWA Ha
MIPaKTUKE
29 YTros Mex Iy NpsIMOH U TUNIOCKOCTBIO 1 KomOunupoBaHHbIii ypok TeMarnueckuii  KOHTpPOJIb:
camocTosiTeNIbHas paboTa
J{ByrpaHHbIii yroJ. 4
IlepneHAUKYJAPHOCTD IJIOCKOCTEN
30 JIByrpaHHBIN yrom 1 VYpox ¢dopmMupoBaHUST HOBBIX
3HAaHUU
31 [IpuzHak  MEPHEHAMKYIIPHOCTH  JIBYX 1 KomOuHMpOBaHHBIN yPOK
IIJIOCKOCTEN
32 [IpsAMOYTOIBHBIN MMapasuIeIeuIIe 1 KoMOuHMpOBaHHBIN YPOK
33 KonTpoabHasi padora Ne2 no 1 VYpok koHTposnss u mnpoBepku | TemaTuueckuit
Teme:IlepneHIUKYJISIPHOCTD NPAMBIX H 3HAHUW U yMEHUN KOHTPOJIb:KOHTPOJIbHAS
TJIOCKOCTei pabota
I'naBa 3. MHOrorpanHuKu 13
ITonsitue mHororpannmnka. lpusma 4
34 [ToHsaTHE MHOTOTpaHHUKA 1 KomOunupoBaHHbIl ypoK
35 IIpuzma 1 Ypox ¢opmMHpoBaHUS HOBBIX
3HAHUU
36- | Pemenne 3ajay Ha HaXOXKJEHHE IUIOLIATU 2 Ypok npumeHeHus 3HaHuil Ha | [loypouHsrit KOHTPOJIb:
37 M0JIHOM ¥ OOKOBOM MOBEPXHOCTHU IIPAKTHKE paboTa Ha ypoke
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Iupamuna 5
38 IInpamupa. IIpaBunbsHas nupamuna 1 Ypox ¢opMHpOBaHHS HOBBIX
3HaHUU
39- | Pemenne 3amad Ha BBIYMCICHUE IUIOUIAA 2 Ypox mnpuMeHeHHs 3HaHWW Ha
40 [IOJIHOM MOBEPXHOCTH U IIPAKTHKE
OOKOBOM MOBEPXHOCTH MUPAMUJIbI
41 YcedyeHHas nupamuaa 1 KomMmOuHupoBaHHBIN ypOK
42 YcedyeHHas nupamuaa 1 VYpok mnpuMmeHeHHs 3HaHUM Ha | TemMaTM4eCKUi  KOHTPOJIb:
MIPaKTUKE caMOCTOsITeNIbHAs paboTa
IIpaBu/ibHbIE MHOTOTPAHHUKH 4
43 CummeTpusi B IPOCTPAHCTBE 1 KomMmOuHupoBaHHbIi ypoK
44 [ToHATHE PAaBUIBHOTO MHOTOI'PAHHMKA 1 KomOuHupoBanHblii ypok
45 DIIeMEHTHI CUMMETPUHU IIPaBUJIbHBIX 1 YPOK TPUMEHEHUs 3HAaHWW Ha
MHOTOTPaHHUKOB MIPaKTUKE
46 KonTpoabHasn padora Ne3 no 1 Ypok koHTposisi U mnpoBepku | Temarnyeckuit
TeMe: MHOroOrpaHHUKH 3HAHUU U YMEHUU KOHTPOJIb: KOHTPOJIbHAS
paborta
I'nasa 4. llnauHap, KOHYC U mAap 17
Hununap 3
47 [TonsaTue numuHIpa 1 VYpox ¢dopmMupoBaHUST HOBBIX
3HAHUU
48 [Tnomanp MOBEPXHOCTH NUIUHIPA 1 KoMOMHMpOBaHHBIN YPOK
49 [nomaap MOBEPXHOCTH HWJIUHAPA 1 Vpok npumeHeHus 3HaHu Ha | [Toypounbrii KOHTPOJIb:
IPaKTUKE paboTa Ha ypoke
Konyc 4
50 [TonsiTne koHyca. 1 VYpox dopMupoBaHUS HOBBIX
3HaHUU
51 [Inomans MoOBEpXHOCTH KOHYCA 1 YPOoK npUMEHEHHUs 3HaHWM Ha
IPaKTUKE
52 Y cedeHHBI KOHYC 1 KomOuHnpoBaHHbI ypok
53 Y cedeHHBI KOHYC 1 Ypok mnpuMeHeHHs 3HaHUM Ha | TemMaTM4eCKUN  KOHTPOJIb:
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IIPAKTHKE camocTosiTelbHas paboTa
Cdepa 10
o4 Cdepa u map. YpaBaenue chepsl 1 Ypok QopmupoBaHus HOBBIX
3HAHUU
55 B3aumHoe  pacnonoxenue — chepsl U 1 KomOunupoBaHHbIi ypok
IJI0OCKOCTHU
56 B3aumHoe  pacnonoxenue  chepsl U 1 VYpok npumenenus 3HaHuil Ha | [loypouHnsbrit KOHTPOJIb:
TIJIOCKOCTH MIPaKTUKE paboTa Ha ypoke
o7 KacarenbHast miockocTh K chepe 1 KomMmOuHupoBaHHBIN ypOK
58 Cdepa, BnrcanHasi B MHOTOT'paHHUK. 1 YPOK TIPUMEHEHHWs 3HAaHWHA Ha
MTPAKTHKE
59 Cdepa, onncanHast 0K0JI0 MHOTOTpaHHHUKA 1 YpOK TpPHUMEHEHMs] 3HAHUM Ha
MIPAKTHKE
60 | [Tmomanap cdeps 1 KomOuHMpOBaHHEIH ypOK Tematndeckuii  KOHTPOJIb:
caMoCTOsITeNbHas paboTa
61,6 | Pa3abie 3amaun Ha MHOTOTPAHHHK, KOHYC, 2 VYpox mnpuMeHeHHs 3HAaHUW Ha
2 HWIMHJIP U 11ap PAKTHKE
63 KonTpoabHasn padora Neq no 1 Ypok koHTposiss u mnpoBepkH | Temarnueckuit
Teme:Llnauuap, konyc u map 3HaHUHN U yMEHU KOHTPOJIb:KOHTPOJIbHAS
pabora
HTorosoe noBropeHue 7
64 [ToBTopenue.IlapanienbHOCTh NPAMBIX U 1 VYpok mnpuMeHeHUs 3HAHUK Ha
ockocTel. [lepneHIuKyIsIpHOCTh IPSAMOA MPAKTUKE
Y TUIOCKOCTH.
65 [ToBTopenue. [lepneHIUKYISIPHOCTD 1 Ypok mnpuMeHeHus 3HaHWA Ha
MPSIMOM U TJIOCKOCTH. PAKTHKE
66 ITosTOpenue.Terpasap u [Iupamupa. 1 VYpox npumenenus 3HaHuM Ha | [loypounsrit KOHTPOJIb:
IIPaKTUKE paboTa Ha ypoke
67 ITosropenue.llapamnenenunesn u [Ipusma. 1 YpoKk NpUMEHEHHUs 3HAHUN Ha
MPAKTHKE
68 IToBTopenue. L lmmuap. 1 YPOoK npUMEHEHHus 3HaHWM Ha
MPAKTHKE
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69 | IloBropenue.Konyc. 1 Ypox mnpuMeHeHHs 3HAaHWWA Ha
MIPAKTHKE
70 | IloBropenue.Cdepa u map. 1 VYpox mnpumeneHust 3HaHud Ha | [loypounbIit KOHTPOJIb:
MIPaKTUKE paboTa Ha ypoke
11 knacc/ 2 rox od6yqenusi (70 yacoB)
I'naBa 5. O0bemblI Tea 24
O0BbeM NpsiMOYToJILHOTO 3
napaJuiejienumnena
1 [TonsiTie o6beMa 1 Ypok QopmMupoBaHusS HOBBIX
3HAHUU
2 O06BeM TIPSIMOYTOJILHOTO TapajuIeTenuIea, 1 KomOuamMpoBaHHbIN ypOK
KyOa.
3 O06beM TPSIMOYTOJILHOTO TapajuIeenuIea, 1 Vpok npumeHeHus 3HaHui Ha | [Toypounbri KOHTPOJIb:
Kyo0a. MIPaKTHKE paboTa Ha ypoke
O0beMbl NPSAMOI PU3MbI U ITUJIMHAPA 4
4 O06BbeM IPSIMOI MPU3MBI 1 KomOuHMpOBaHHBIN yPOK
5 O06beM TPSIMOU MPU3MBI 1 VYpox mnpuMeHEHHs 3HAaHUW Ha
IPAKTHKE
6 O06beM IUIMHAPA 1 KoMOuHMpOBaHHBIN YPOK
7 O06beM IuIMHApa 1 VYpok npumeHeHuss 3HaHUM Ha | TeMaTudeckuidi  KOHTPOJIb:
PAKTHKE camocTosiTeNbHasg paboTa
O0bembl HAKJIOHHOM NPHU3MBbI, 8
NMpPaMUIbl 1 KOHYCa
8 Boruncnenue 00BEMOB Tel € MOMOUIBIO 1 Ypok QopmupoBaHusi HOBBIX
OTIpEeJIeIEHHOT0 MHTErpaia 3HAHUH
9 Bbruncinenue 0o0beMOB Tell C TMOMOIIBIO 1 Ypok mnpuMeHeHUs 3HaHWA Ha
OIIpeIeNIEHHOT0 HHTErpaa MPAKTHKE
10 OO0beM HaKIIOHHOM MPU3MBI 1 Kom6uHnpoBaHHbI ypok
11 OO0beM HaKIIOHHOM MPU3MBI 1 YPOoK npuMEHEHHus 3HAaHWM Ha

ITPAKTHUKC
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12 O0BeM TUpaMHUIBI 1 KomOunmpoBaHHbIN ypOK
13 O0Bem nupamuIbI 1 Ypox npumeHeHus 3HaHuM Ha | [Ioypounsiil KOHTpOJIb:
MIPaKTUKE paboTa Ha ypoke
14 O06Bem KoHyca 1 KomMOuHupoBaHHbIi ypok
15 O0Bem KoHyca 1 YpOK MpUMEHEeHMs] 3HaHUl Ha | Temarnyeckuil  KOHTPOJIb:
IPAKTHKE camocTosiTeNbHas paboTa
O0beM mapa u wiomaab chepsl 9
16 O0nem mapa 1 KomOuHMpOBaHHEI ypoK
17 O6beMm mapa 1 VYpok npuMeHEHUs 3HaHUM Ha
MIPAKTHKE
18 OO6beMbl 1IAPOBOTO CErMEHTa, IIAPOBOTO 1 KomOunupoBaHHbIii ypok
CJI0Sl ¥ IIAPOBOT'0 CEKTOpa
19 OO6beMbl 1IAPOBOTO CErMEHTa, IIapOBOTO 1 VYpok npuMmeHeHHs 3HaHUM Ha | TemMaTM4eCKUH  KOHTPOJIb:
CJI0Sl ¥ IIAPOBOT'0 CEKTOpa MIPaKTUKE camocTosiTeNIbHas paboTa
20 [Tnomane chepsr 2 VYpox mnpuMeHeHHs 3HAaHUW Ha
PAKTHKE
21 Pa3nbie 3agaun Ha 00BEM MHOTOTPAHHUKOB, 2 VYpox mnpuMeHeHHs 3HAHUW Ha
KOHYca, IMUIMH]PA U 11apa. PAKTHKE
22 KonTpoabnass paGora Nel mno Teme: 1 VYpok koHTposnss u mnpoBepku | TemaTuueckuit
O0BembI TeJ 3HAaHUU U YMEHHI KOHTPOJIb: KOHTPOJIbHAs
pabora.
I'1aBa 6. BekTopbl B IpoCTpaHCTBE. 6
IloHsiTHEe BEKTOpPa B NPOCTPAHCTBE 1
23 [Tonsatue BexkTopa. PaBeHCTBO BEKTOPOB 1 VYpox dopMupoBaHUS HOBBIX
3HaHUU
CioxeHue W BbIYUTAHHE BEKTOPOB. 2
YMHOKE€HHE BEKTOPa HA YN CJI0
24 CnoxeHne M BBIYMTAHHE BEKTOPOB. CyMMa 1 Kom6unnpoBaHHbIi ypok
HECKOJIbKUX BEKTOPOB
25 YMHOXKEHHE BEKTOpa Ha YUCIIO 1 Kom6unnpoBaHHbIil ypok [Toypounslit KOHTPOJIb:

paboTa Ha ypoke
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KOMHJIaHaprIe BEKTOPbI

26 KommnnanapHsie BEKTODBI. [TpaBuiio 1 KomOunupoBaHHbIi ypok
napajuiejenunesia
27 Pasznoxenne BEKTOpa 1o TpeM 1 KomOunupoBaHHbIN ypok
HEKOMILIAHAPHBIM BEKTOPaM
28 Pasznoxenne BEKTOpa o TpeM 1 VYpox mnpuMmeHeHHs 3HaHUM Ha | TemaTM4ecKui  KOHTPOJIb:
HEKOMILIAHAPHBIM BEKTOPaM PaKTHUKE camocTosiTeNbHas paboTa
I'maBa 7. Meroag  KoopAMHAT B 17
npocTpaHcTBe. [IBHKeHUs
KoopamHaTbl TOYKH ¥  KOOPIHMHATHI 6
BEKTOpa
29 [IpsmMoyronpHass cuctemMa KOOpAMHAT B 1 Ypok QopmMupoBaHusS HOBBIX
npocrpancTee. KoopanHaTel BEKTOpa 3HAHHUI
30 CBs3p MEXJy KOOpAMHATAMU BEKTOPOB M 1 KomOunupoBaHHbIii ypok
KOOpAMHATaMH TOYEK
31 [IpocTeitmme 3agaun B KOOpAMHATAX. 1 KomOuHMpOBaHHBIN yPOK
32 [IpocTeitmme 3aga4u B KOOpANHATAX. 1 VYpox mnpuMeHeHHs 3HAaHUW Ha
IPaKTUKE
33 dopmysia  pacCTOSIHUS ~ MEXKAY  JABYMS 1 KoMOuHMpOBaHHBIN YPOK TemaTuyeckuii  KOHTPOJIb:
TOYKAMHU. caMoCTOsATeNbHas paboTa
34 VYpaBuenue chepsl. 1 KoMOuHMpOBaHHBIN YPOK Tekymuii KOHTpOJIBb:padboTa
Ha ypoKe
CkassipHoe Npou3BeieHHe BEKTOPOB 8
35 Yroa Mex1y BEKTOpaMHu 1 KomMmOuHupoBaHHBIN ypoK
36 VYTroJs1 MeX 1y BEKTOpaMu 1 VYpox mnpuMEHEHHS 3HAaHUW Ha
IIPAaKTUKE
37 CkansipHO€ MPOU3BENECHNE BEKTOPOB 1 Kom06uHnpoBaHHbI ypok
38 CkansipHO€ MPOU3BEICHNE BEKTOPOB 1 VYpox mnpuMeHeHHs 3HaHMHA Ha
IPaKTUKE
39 Bberuncnenue yrioB Mexay NpsIMBIMH U 1 Kom6unnpoBaHHbIil ypok

IIJIOCKOCTAMHU
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40 Beluncnenue yriioB Mexay NpsIMBIMH U 1 Ypok npuMmeHeHHs 3HaHUM Ha | TemMaTM4eCKui  KOHTPOJIb:
IJIOCKOCTSIMHU IPAKTHKE TECTUPOBAHUE
41 YpaBHEHHE INIOCKOCTH 1 KomOuHupoBaHHBIH ypoK
42 YpaBHEHHE INTIOCKOCTH 1 YpoK npHMEHEHUs 3HAaHUM Ha
IIPAKTHKE
JBu:kenust 3
43 HenTpansHas CUMMETpHSL. Ocesas 1 KomOunupoBaHHBbIH ypok
CUMMETpUS
44 3epkanpHas cummeTpus. lapannenbHbii 1 KomMOunupoBaHHbIN ypok
TIEPEHOC
49 KontpoJsbHnas padora Ne2 nmo reme:Metoa 1 VYpok KoHTposnss u mnpoBepkH | TemaTnueckuit
KOOpPIMHAT B pOocTPaHcTBe. Bu:KeHust 3HAHUN U YMEHUU KOHTPOJIb:KOHTPOJIbHAS
paborta
HroroBoe noBropenne 23
50 [ToBTOpEHME. AKCHOMBI CTEPEOMETPUH U UX 1 VYpox mnpuMeHeHHs 3HAHUW Ha
CJIEJICTBUSI. PAKTHKE
51 [ToBTopenue.llapannenpbHOCTh TPSIMBIX U 1 VYpox mnpuMeHeHHs 3HAaHUW Ha
TJTIOCKOCTEMN MIPAKTHKE
52 [ToBTOpEHwue. [TeprieHAMKYISIPHOCTH 1 Vpok npumeHeHuss 3HaHUM Ha | TeMaTudeckuidi  KOHTPOJIb:
MPSIMBIX U IJIOCKOCTEH. IPAKTHKE camMocCTosITeNIbHAs paboTa
53 [ToBTOpenue. OO6BEM H IIJIOIIA b 2 Ypox mnpuMeHEHHs 3HAaHUK Ha
MOBEPXHOCTH NapajuieJenunesa. IPAKTHKE
54,5 | IToBropenne. OOBEM U TIIOMIATH 2 VYpox npumeHenus 3HaHUK Ha | [loypounsbrit KOHTPOJIb:
5 MTOBEPXHOCTH TETPadApa. PAKTHKE paboTa Ha ypoke
56,5 | [ToBropenue. OOBEM U MIOMIAIb 2 VYpox npuMeHeHHs 3HaHUM Ha
7 MOBEPXHOCTU MPHU3MBIL. PAKTHKE
58,5 | IloBTOopenune. OOBEM U TIIOMIATH 2 VYpok mnpumeHeHus 3HAHUK Ha
9 ITOBEPXHOCTH IUPAMMJIBI. IIPaKTUKE
60.6 | IToBTOpeHue. BekTopsl B MPOCTPAHCTBE. 2 Ypok mnpuMeHeHHs 3HaHUN Ha | TemMaTM4eCKUN  KOHTPOJIb:
1 IPaKTUKE caMoCTOsATeNbHas paboTa
62,6 | IloBroperne. = Meroax  KOOpAMHAaT B 2 YPOoK npUMEHEHHus 3HaHWM Ha
3 IIpocTpaHcTBe. [IBHKEHNUS. IPaKTUKE
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64,6 | IloBroperne. OOBEM M TUIOIIAAD IIMIIMH/PA. 3 Ypox mnpuMeHeHHs 3HAaHWWA Ha

5,66 IPaKTUKE

67,6 | IloBTOpenue. O6bvem u IUIOIIA/b 3 Ypok npumeneHus 3HaHuil Ha | [loypouHsblit KOHTPOJIb:

8,69 | moBepxHOCTH KOHYCA. IPAKTHKE paboTa Ha ypoke

70 [ToBTOpEHMUE. Ob6bem u IIo1Ia/1b 2 Ypok npuMeHEHus 3HaHMM Ha

MTOBEPXHOCTHU Cephl U mapa. NPaKTHKE
Moayab «Ajredpa 1 Ha4aJIa MATEMATHYECKOT0 AHAJIHN32)

No Pasnen / rnaBa Koi-Bo Tum 3apsaTus DopMBI U BUIBI KOHTPOJIS Kanengapusie
/ TeMa 4acoB CPOKH MPOBEJICHUS
yaeOHOro npeaMmera / Kypca [Tnan

10 xaacc/ 1 rox o6yuenus (175 yacoB)
I'naBa 1. Anredpa 7-9 kjiaccoB 11
(moBTOpEHME)

1 JnarHoctuueckui cpes 1 VYpok KOHTpodsi U NPOBEPKU | BXogHOW KOHTPOJIH

3HAHUM U YMEHUU

2 AnreOpanveckue BbIpakeHus. JInHelHbIe 1 KomOuHMpOBaHHBIN yPOK
YpaBHEHHUS U CUCTEMbl ypaBHEHUI

3 UucnoBple HEpaBEHCTBA M HEPABEHCTBA 1 KoM6uHMpoBaHHBIN ypOK
MIEPBOM CTENEHH C OJTHUM HEH3BECTHBIM

4 Jlunelinas v KBagpaTHuIHast PyHKIIHH. 1 KoMOuHMpOBaHHBIN YPOK

5 KBanpaTtHbie KOpPHH. KBanpatHbie 1 KomMOunupoBaHHbIN ypoK
ypaBHEHHUSL.

6 KBanparHbele HepaBeHCTBa. 1 KomMOunupoBaHHbIN ypoK

7 CroiictBa u rpaduku QyHKIIHH. 1 KomMOunupoBaHHbIN ypoK TeMaTruueckuii  KOHTPOJIb:

caMoCTosATeNbHas paboTa

8 IIporpeccuu U cI0XKHBIE TPOLIEHTHI. 1 KomMOuHupoBaHHBIN ypOK

9 Hayana craructuku. 1 Kom6unnpoBaHHbIi ypok
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10 MHoxecTBa. 1 KomOunmpoBanHbIi ypok
11 Jloruka 1 KomOunupoBaHHbIi ypok
I'naBa 2. /lesimmocTb ynce 7
12 [Tonstue nenmumoctu. J{enMMOCTh CyMMBI 1 KombOunmpoBaHHbIN ypoK
Y TIPOM3BEICHHSL.
13 Jlenenue ¢ 0CTaTKOM. 1 KomOunupoBaHHBIN ypok
14 [Ipu3Haku nenuMocTu 1 KombOunmpoBaHHbIN ypok
15 [Ipu3Haku nenumoctu 1 KomOunupoBaHHBIN ypok TeMarnueckuii  KOHTpPOJIb:
camocTosiTeNIbHas paboTa
16 CpaBHeHus. 1 KomOunupoBaHHbIii ypok
17 Pemenue ypaBHEeHM B LIEJIBIX YHCIIAX. KombOuamMpoBaHHbIN ypOK
18 KonTposabnas paGora Ne 1 mo Teme: 1 Ypok KkoHTposiss u mnpoBepkH | Temarnueckuit
JeauMocThb unce 3HAHUN U YMEHUI KOHTPOJIb:KOHTPOJIbHAS
paborta
I'naBa 3. MHorouJieHbl. 12
AsredOpanyeckue ypaBHeHUsI.
19 MHOTOYJIEHBI OT OJTHOTO TIEPEMEHHOTO. 1 VYpox ¢dopmMupoBaHUST HOBBIX
3HaHUU
20 Cxema ['opnepa. 1 VYpox dopmMupoBaHUST HOBBIX
3HaHUU
21 Mpmuorounen P(x) u ero xopens. Teopema 1 KoMOuHMpOBaHHBIN YPOK Temarnueckuii  KOHTPOJIb:
besy. camocTosiTeNIbHasg paboTa
22 AnreOpandeckoe ypaBHeHue. Crenctue 1 Kom6unnpoBaHHbIil ypok
u3 TeopeMsl besy.
23,24, | Pemenne anreOpanueckux ypaBHEHUI 3 KomOunupoBaHHbIN ypoK
25 pa3IoKEHUEM Ha MHOYKHUTEIIH.
26 CHuMMeTpUYECKHEe MHOTOYJIEHBI 1 Ypox ¢opmMHpoBaHHS HOBBIX
3HAHUM
27 MHorousIeHbl OT HECKOJIBKUX 1 KomMOuHupoBaHHBIN ypOK

TIICPCMCHHBIX.
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28 @DopMyITBI COKPALICHHOTO YMHOXEHHS JUTS 1 Ypok dopmMupoBaHus HOBBIX
crapuux creneneil. bunom HeroTona. 3HAHUI
29 Cucrembl ypaBHEHUH. 1 KombOunmpoBanHbIi ypok
30 KonTposbnasa paGora Ne 2 mo Teme: 1 Ypok KoHTposs u mnpoBepku | TemaTnueckuit
MHoro4/jeHsbl. Auredpanyeckue 3HAaHUU U YMEHUU KOHTPOJIb:KOHTPOJIbHAs
YPaBHEHHUSsI. pabora.
I'naBa 4. Crenennb ¢ AelCTBUTEJIbHBIM 13
noKazarteJieMm.
31 JlelicTBUTENBHBIC YMCTIA 1 KombOunmpoBaHHbIN ypoK
32 BeckoneuHo yObIBaromias 1 Ypox mnpuMeHeHWsI 3HaHWW Ha
reOMETPUYIECKas IIPOTPECCHS MIPaKTUKE
33 Apudmernyeckuil KOpPeHb HaTypaJbHON 1 VYpok @opmupoBanuss HOBBIX | [loypounslit KOHTpOJIb:
CTETIEHU 3HAHUH paboTa Ha ypoke
34 BriHeceHre MHOXUTENS W3-TIOJ] 3HaKa 1 KomOuHMpOBaHHBIN yPOK
KOpHS, BHECEHHE MHOXHUTENs TMOJ 3HaK
KOPHSI
35 [IpeobpazoBanue BBIPOKCHHM, 1 YpPOK TIPUMEHEHWs 3HAaHUW Ha
COJIepKalliX paJuKabl PAKTHKE
36 [IpeobpazoBanue BBIPAKCHUM, 1 YpPOK TNPUMEHEHHUS 3HaHWM Ha | TeMaTu4ecKuil  KOHTPOJIb:
COJIep>KalINX paIuKajbl IPAKTHKE camMocCTosITeNIbHAs paboTa
37,38 | CremneHb ¢ paliioOHaIBHBIM ITOKa3aTEIEM 2 YpPOK TpPUMEHEHWs 3HAaHUKW Ha
PAKTHKE
39,40, | CremneHs ¢ JeMCTBUTENBHBIM [I0KA3aTEIEM 4 YpOK TpPUMEHEHHs] 3HAHUM Ha
41,42 MIPAKTHKE
43 KonrpoabHasa padora Ne 3 mo Teme: 1 VYpok koHTposis u mnpoBepku | TemaTuueckuit
Crenennb c el CTBUTEIbHBIM 3HAHWUI U yMEHUHN KOHTPOJIb:KOHTPOJIbHAS
NoKa3areJieM. paborTa.
I'nasa 5. Crenennasi pyHkuus 18
44 CrenenHas ¢yHKuus, €€ CBOWHCTBA H 1 Ypox ¢opmMHpoBaHUS HOBBIX
rpapuk 3HAHMUU
45 CrenenHas ¢yHKuus, €€ CBOWHCTBA H 1 YPOK IpPUMEHEHMsI 3HAHUM Ha
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rpadux IIPAKTHKE
46 B3aumHo oOpaTHbIe QyHKIIMH 1 Ypox ¢opMHpOBaHHS HOBBIX
3HaAHUU
47 JpoOHo-nuHeiHast pyHKIuS. 1 YpPOK IpUMEHEHUs 3HaHWM Ha | TemaTudeckuid  KOHTPOJIb:
IPAKTHKE camocTosiTelbHas paboTa
48,49 | PaBHOCWIIbHBIC ypaBHEHUS 2 YpPOK MpPUMEHEHMs] 3HAHUM Ha
IPaKTHUKE
50 PaBHOCWIBHBIE HEpaBEHCTBA 1 YPOK NPUMEHEHUs 3HAaHUN Ha
PaKTHKE
51,52, | UppanyoHanbHbIe ypaBHEHUS 3 Ypok QopmMupoBaHus HOBBIX
53 3HaHUH
o4 HppaumonanbHble ypaBHEHHS 1 YpPOK NpPUMEHEHUs 3HaHWK Ha | TemaTudecknid  KOHTPOJIb:
MIPaKTUKE camocTosiTeNIbHas paboTa
55,56 | UppanmoHansHbIe CHCTEMBI YpaBHEHUH 2 YpOK MpHUMEHEHMs] 3HAHUM Ha
IIPAaKTUKE
57 HppanmonanbHple HEPABEHCTBA 1 VYpox ¢dopmMupoBaHUST HOBBIX
3HAaHUU
58 HppanmonanbHple HEPAaBEHCTBA 1 YpPOK TPUMEHEHHWs 3HAaHUW Ha
IIPAKTUKE
59,60 | UppannoHambHbIE CHCTEMbI HEPABEHCTB 2 YpPOK TpPUMEHEHWs 3HAaHUW Ha
IIPAKTUKE
61 KonTpoabHass pabGora Ne 4 mo Teme: 1 VYpok koHTposis u mnpoBepku | TemaTuueckuit
CrenenHasi GyHKIusA 3HAaHUU U YMEHHUI KOHTPOJIb: KOHTPOJIbHAS
pabora.
I'naBa 6. [loka3aTebHast PyHKUIHSA 18
62 [TokazarenbHas (yHKIMs, €€ CBOWCTBA U 1 VYpokx dopMupoBaHUS HOBBIX
rpaduk 3HAHUH
63 Iloka3zarenbHble ypaBHEHUS. 1 Ypox ¢opmMHpoBaHHS HOBBIX
3HAHUM
64,65 | [lokazaTenbHble ypaBHEHUS. 2 YPOK IPUMEHEHMsI 3HAHUM Ha

ITPAKTHUKC
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66,67 | Pemenne mokasarenbHBIX YpaBHEHHHA 2 KomOuHnpoBaHHbI ypox
Pa3IMYHBIMU METOIAMH.
68 Pemrenne nokasareiabHbIX ypaBHEHUI 1 Ypox mnpuMeHeHUs 3HaHUM Ha | TemaTudecknid  KOHTPOJIb:
Pa3IMYHBIMU METOIAMH. NPaKTUKE caMoCTOsATeNbHas paboTa
69 [Toxa3aTenbHBIE HEPABEHCTBA. 1 Ypox ¢opMHpOBaHUS HOBBIX
3HaHUU
70,71 | [loka3aTenpHBIC HEPABEHCTBA 2 Ypok npuMeHeHus 3HaHMM Ha
NPaKTHKE
72,73, | Pemmenne moka3aTeNbHBIX  HEPAaBEHCTB 3 YPOK MpPUMEHEHMs] 3HAHUM Ha
74 Pa3IMYHBIMU METOJAMH. MPAKTUKE
75,76, | CucremMbl TIOKa3aTENbHBIX YpaBHCHHHA U 4 YPOK TpPUMEHEHUs 3HAaHUW Ha
77,78 | HEepaBEeHCTB MIPaKTUKE
79 KonTpoabHnasn padora Ne5 no 1 Ypok KkoHTposisi u mpoBepkH | Temarnueckuit
Teme:Iloka3zareabHast QyHKIUSA 3HAHUU U YMEHUU KOHTPOJIb: KOHTPOJIbHAS
pabora.
I'nasa 7. Jlorapudpmuyeckas pyHKus 21
80 Jlorapudmsl 1 VYpox ¢dopmMupoBaHusT HOBBIX
3HAaHUU
81 CaoiicTBa siorapudmoB 1 KoMOuHMpOBaHHBIN YPOK
82 CaoiicTBa siorapudmoB 1 VYpox npumeHeHHs 3HaHUK Ha | TemMaTHYeCcKUi  KOHTPOJIb:
IIPAKTUKE caMoCTOsATeNbHas paboTa
83,84 | JlecsTuuHble W HATypaIbHBIC JIOTAPU(PMBI. 2 Ypox mnpuMeHEHHs 3HAHUW Ha
dopmyna nepexona. IIPaKTUKE
85 [IpeobpazoBanue Jorapu(pMUIecKux 1 VYpox mnpuMEHEHHS 3HAHUK Ha
BbIpaKEHUI IIPaKTUKE
86 IIpeobpazoBanue JorapupMUUECKUX 1 VYpok mnpuMmeHeHus 3HaHMKA Ha | TeMaTuuyeckudl  KOHTPOJIb:
BbIpaKEHUI IIPaKTUKE TecToBas paboTa
87 Jlorapudpmuueckast GpyHkIus, e€ cBOHCTBa 1 Ypox ¢opmMHpoBaHHS HOBBIX
U rpaduK 3HAHMUU
88 Jlorapupmuueckue  ypaBHEHUSHM  HUX 1 Kom6unnpoBaHHbIi ypok
CHCTEMBI
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89 Jlorapupmuueckiue  ypaBHEHUSHM  UX 1 YPOK TPUMEHEHHUs 3HAHWHA Ha
CHCTEMBI IPaKTUKE
90,91, | Pemenue norapuMuyecKux ypaBHEHHIA 4 ypoK mpuMeHeHus 3HaHuil Ha | [loypounsiii KOHTPOJIb:
92,93 | pa3nuYHBIMU METOIAMH. IIPAKTHKE paboTa Ha ypoke
94 Jlorapugmuueckiue HepaBeHCTBAN UX 1 KomOunupoBaHHbIi ypok
CHCTEMBI
95 Jlorapudmuueckue  HEpaBEHCTBaW  MX 1 Ypok npuMeHeHus 3HaHWI Ha
CHCTEMBI NPaKTHKE
96,97, | Pemenne norapuMudeckux HEpaBEHCTB 4 Ypox mnpuMeHeHWsI 3HaHWWA Ha
98,99 | pa3nMYHBIMU METOJIAMH. MIPAKTHKE
100 Kontpoabnasi paGora Ne6 mno Tteme: 1 Ypox KoOHTpodsi W TpoBepkH | TemaTudeckuit
Jlorapumuyeckas pyHkuus 3HAHUN U YMEHUI KOHTPOJIb:KOHTPOJIbHAS
pabora.
I'naBa 8. Tpuronomerpunueckue 27
dbopmy.ibl
101 Pannannas mepa yria 1 VYpox ¢dopmMupoBaHUST HOBBIX
3HAaHUU
102 [ToBOpOT TOYKHK BOKPYT Havyajia KOOPAUHAT 1 VYpox mnpuMeHeHHs 3HAaHUK Ha
IIPAKTUKE
103 Ompenenenue  cuHyca, KOCHHYyca U 1 Ypox ¢dopmMupoBaHUST HOBBIX
TaHT€Hca yria 3HaHUHI
104 Onpenenenue  CUHyca, KOCHHYca U 1 Vpok npumeHeHus 3HaHuUKM Ha | [Toypounbii KOHTPOJIb:
TaHT€Hca yria IIPAKTUKE paboTa Ha ypoke
105 3HaKM CHHYCa, KOCHHYCa U TaHT€HCa 1 KomOunupoBaHHbIN ypoK
106 3aBHCHUMOCTh MEXIY CHUHYCOM, 1 Ypok mnpuMeHeHus 3HaHWA Ha
KOCHUHYCOM M TAaHI'€HCOM OJHOIO U TOTrO IPaKTUKE
Ke yria
107 3aBHCHMOCTD MEXTy CHHYCOM, 1 VYpok mnpuMeHeHHs 3HaHMKA Ha | TeMaTuuyeckuit  KOHTPOJIb:
KOCHMHYCOM M TAaHT'€HCOM OJHOTO U TOTO IPaKTUKe TecToBas paboTa
Ke yria
108,1 | TpuroHoMeTpHUyeCcKHE TOKAESCTBA 2 Kom6unnpoBaHHbIi ypok
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110, TpuroHomeTpruveckue TOXIeCTBa 2 YPOK TPUMEHEHHUs 3HAHWHA Ha
111 IIPaKTUKE
112 CuHyc, KOCUHYC U TaHT€HC YIJIOB 0. U —0. 1 KomOunupoBaHHbIi ypok
113 DopMyIIbI CHOKEHUS 1 KombOunmpoBanHbIi ypok
114 @OpMyIIBI CIIOKEHUS 1 VYpox npumeHeHus 3HaHuUM Ha | [ToypouHsli KOHTPOJIb:
MIPaKTHKE paboTa Ha ypoke
115 CuHyc, KOCHHYC U TaHT€HC JBOMHOTO yria 1 KomOunupoBaHHBIN ypok
116 CuHyc, KOCHHYC U TaHT€HC JBOMHOTO yria 1 VYpok mnpHMeHEHUs 3HAaHUM Ha
MIPAKTHKE
117 CHHYC, KOCUHYC U TaHT€HC ITOJOBHUHHOTO 1 KomOunupoBaHHbIii ypok
yria
118 CuHyc, KOCUHYC M TaHT€HC MOJIOBUHHOTO 1 Vpok mnpuMeHeHus 3HAaHUM Ha
yria IPAKTHKE
119 dopmybl TPUBEACHUS 1 KoM6unupoBaHHbIi ypok
120 dopMyITbl IPUBEICHUS 1 VYpox npumeHeHHs 3HaHUN Ha | TemaTWdecKuid  KOHTPOJIb:
PAKTHKE camocTosiTeNIbHas paboTa
121 CymMma u pasHocTh cuHycoB. Cymma u 1 KomOuHMpOBaHHEIN yPOK
Pa3HOCTh KOCHHYCOB
122 Cymma u pasHoctb cuHycoB. Cymma u 1 Vpok npumeHeHus 3HaHuUKM Ha | [Toypounbii KOHTPOJIb:
Pa3HOCTh KOCHHYCOB PAKTHKE paboTa Ha ypoke
123,1 | IlpousBeacHNE CHHYCOB U KOCHHYCOB 2 KoMOuHMpOBaHHBIN YPOK
24
125,1 | IlpeoOpa3oBaHuss  TPUTOHOMETPHUYECKHX 2 YpOK TpPUMEHEHHs] 3HAHUM Ha
26 BBIpAKEHUI MIPAKTHKE
127 KonrpoabHasa padora Ne 7 mo Teme: 1 VYpox koHTposis u mnpoBepku | TemaTuueckuit
Tpuronomerpuueckue popmMy.ibl 3HaHUHN U yMEHU KOHTPOJIb:KOHTPOJIbHAS
pabora.
I'maBa 9. Tpuronomerpuveckue 23
YpaBHeHHS
128 ApKCUHYC, apKKOCHHYC, apKTaHIEHC, 1 Ypox ¢opmMHpoBaHUS HOBBIX
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APKKOTAHI'CHC YMUCJIa

3HAHUH

129 VYpaBHeHHE COSX = a KomOuHnpoBaHHbI ypox

130 VYpaBHeHHE COSX = a YPOK TPUMEHEHHUs 3HAHWHA Ha
MIPAKTHKE

131 VYpaBHeHue sinx = a KomOunupoBaHHbIi ypok

132 VYpaBHeHue sinx = a YpPOK TIPUMEHEHWs 3HAaHUW Ha
MIPAKTHKE

133 VYpapuenus tgx = a, ctg x = a KoMOuHUpOBaHHBIN YPOK

134 VYpaBHeHus tgX = a, ctg X = a VYpok mnpuMmeHeHHs 3HaHUM Ha | TemaTudyecknid  KOHTPOJIb:
MIPaKTUKE camocTosiTeNbHas paboTa

135,1 | TpuroHomeTrpudeckne ypaBHEHUS, KomOunupoBaHHbIii ypok

36,13 | cBomsIIMECs K anreOpanecKuM.

7,138 | OgHOpOIHBIC YpaBHEHUS.

139,1 | TpuroHoMmerpuyeckue ypaBHEHHUS, YpPOK TIPUMEHEHWs 3HaHUW Ha

40 CBOJISITITMECS K aNTeOpanecKuM. MPaKTHKE
OnHOpOAHBIE YPaBHEHUS.

141,1 | Meroasl  3aME€HBI  HEU3BECTHOIO U KomOuHMpOBaHHEIN ypOK

42,14 | pa3noxkeHHsT Ha MHOXHTEIU. Merox

3 OLICHKM JIEBOM W  TIpaBOM  yacTeu
TPUTOHOMETPUYECKOTO ypaBHEHUSI.

144 Mertonpl  3aMEHBI ~ HEU3BECTHOTO U Vpok npumeHeHus 3HaHuUM Ha | [Toypounbiid KOHTPOJIb:
pasjoKeHusT Ha MHOXHUTENnu. Meroa MPAKTHKE paboTa Ha ypoke
OLICHKKM JIEBOM W  TpaBOM  yacTe
TPUTOHOMETPUYECKOTO ypaBHEHUSI.

145 Cucremsl TPUTOHOMETPHUYECKHUX YpOK TpPHUMEHEHHs] 3HAHUI Ha
ypaBHEHUH. PAKTHKE

146,1 | TpuroHoMeTpHUyecKHe HEPABEHCTBA. Ypox ¢opmMHpoBaHHS HOBBIX

47 3HaHUU

148,1 | TpuroHoMeTpHUyecKre HEpPaBEHCTBA. YPOoK npUMEHEHHUs 3HAaHWM Ha

49 IIPAKTHKE

150 Kontpoabnass paGora Ne 8 1o VYpokx koHTposs u mnpoBepku | TemaTuueckuit
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TeMe:TpI/IFOHOMeTpI/I‘-ICCKI/Ie YPaBHEHUSA

3HAaHUU U YMEHUU

KOHTPOJIb:KOHTPOJIbHAA
pabora.

I'naBa 10. TexcroBble 3a1a4m. 15
151 3asauu Ha MPOLIEHTHI. 1 KomOunupoBaHHbIi ypok
152,1 | 3agaum Ha JBMKEHUE. Ypok npUMEHEHWs 3HaHUM Ha
53 IPaKTHUKE
154 3aiauy Ha MPOU3BOAUTENBHOCTh TPYIa 1 Ypok npuMeHeHus 3HaHMM Ha
PaKTHUKE
155 3anaun Ha paboTy 1 Ypok npuMeHeHus 3HaHMM Ha
MIPAKTHKE
156 3anauyn Ha paboTy 1 Ypok npumenenus 3HaHuil Ha | Temaruueckuit
MPaKTHKE KOHTPOJTb:KOHTPOJIbHAS
pabora.
157,1 | 3amauu Ha CMECH U CIUIABBI 4 KomOuHMpOBaHHEIN yPOK
58,15
9,160
161,1 | Pemenue 3ama4 Ha BKIAABI U KPEIUTHI 2 KomOuHMpOBaHHBIN yPOK
62
163,1 | Pemenue 3ama4 Ha OAHKH U MPOIICHTHI 2 KoMOuHMpOBaHHBIN YPOK
64
165 KontpoabHass padora Ne9mo Teme: 1 Ypok KkoHTposii U mnpoBepkH | MTorossiit
TexcroBble 3a1a4n. 3HAaHUU U YMEHHUI KOHTPOJIb: KOHTPOJIbHAS
paborTa.
Hrorosoe noBropenne 10
166 IMpome:xyTounas aTTecTanus 1 Ypox KoHTpoiss U mnpoBepkH | TemaTruueckuit
«KOHTPOJIbHasI padoTa» 3HaHUHN U yMEHU KOHTPOJIb:KOHTPOJIbHAS
pabora.
167, IToBTOpEHNME. JennmocTts qucell. 2 YPOoK npUMEHEHus 3HaHWM Ha
168 MHOTro4JIEHBI. IIPAKTHKE
169, IloBTOpEHME. Crenennsle U 2 YPOoK npUMEHEHHUs 3HAaHWM Ha
170 II0Ka3aTEJIbHbIEC YPABHEHMUSL. IIPAKTHKE
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171,1 | IloBTOpeHue. Jlorapudmuueckue 2 YpoK npUMEHEHUs 3HaHUM Ha
72 YpaBHEHHSI. IIPAKTHKE
173,1 | [ToBTOpenue. TpuroHoMeTpuvecKre 3 Ypok npuMeHeHus 3HaHUM Ha
74,17 | ypaBHEHUS. IIPaKTUKE
5)
11 kaacc/ 2 rox ooyuenus (140 yacoB)
I'nasa 1. Tpuronomerpuueckue 13
dyHKkuun
1 OO6macTp ompeneneHuss W MHOXKECTBO 1 VYpox ¢dopmMupoBaHUST HOBBIX
3HAYECHUIN TPUTOHOMETPUIECKUX (PYHKITUH 3HAHMUI
2 OO6macTp ompeneneHuss W MHOYXECTBO 1 Vpok mnpuMeHeHus 3HAaHUK Ha
3HAYCHUN TPUTOHOMETPUIECKUX (PYHKITUH TIPAKTHKE
3 YETHOCTh, HEYETHOCTH, NEPHUOJIUIHOCTD 1 Ypok (opmMupoBaHUS HOBBIX
TPUTOHOMETPUYECKUX (PYHKIIHH 3HAHUI
4 YETHOCTh, HEYETHOCTH, MNEPUOIUYHOCTH 1 VYpok npuMeHeHUs 3HaHUM Ha
TPUTOHOMETPUYECKUX (PYHKIIHH PAKTHKE
5 CBoiicTBO QyHKIIMHU Y = COS X U €€ rpaduk 1 KoM6unmnpoBaHHbIi ypok
6 CBo#CTBO pyHKIMH Y = COS X U e€ rpadux 1 Ypox mnpuMeHEHHs 3HAaHUN Ha
PAKTHKE
7 CBoiicTBO QyHKIMH Y = SiN X 1 ¢é 1 KoMOuHMpOBaHHBIN YPOK
rpaduk
8 CBoiicTBO QyHKIMH Y = SiN X 1 ¢é 1 VYpox mnpumeHeHus 3HaHUK Ha | Tekymmii KOHTpOJb:paboTa
rpaduk MPAKTHKE Ha ypOKe
9 CpoiicTBa u rpaduku HyHKIHIMA 1 KomOunupoBaHHbIN ypoK
y=tgXxuy=ctgx
10 CoiictBa u rpaduku QyHKIHI 1 VYpox npumeHeHuss 3HaHUM Ha | TemaTUyecKuid  KOHTPOJIb:
y=tgxuy=ctgx MPAKTHKE caMoCTOsITeNbHAsA paboTa
11 OOpatTHble TPUTOHOMETPUYECKHE 1 Kom6unnpoBaHHbIi ypok
GbyHKIIH
12 OO6paTHbIe TPUTOHOMETPUUYECKUE 1 VYpox npuMeHeHHs 3HaHUM Ha
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GbyHKIIH

IIPaKTUKE

13 Koutpoannasa paGora Ne 1 VpoK KOHTpOJss M NPOBEPKU | TeMaTHYeCKHil  KOHTPOJIb:
Teme: Tpuronomerpuyeckue pyHKIuu 3HAaHUU U YMEHHM KOHTpOJIbHAs paboTa.
I'nasa 2. Ilpou3Boanas u ee 21
reoMeTpUYecKHii CMbIC]I
14 [Ipenen nocnenoBaTeIbHOCTH 1 Ypok QopmMupoBaHusi HOBBIX
3HaHUU
15 [Ipenen nocnenoBaTeIbHOCTH 1 Ypok npuMeHeHus 3HaHWM Ha
PaKTHKE
16 Beruucnenue 1 KomOunupoBaHHbIii ypok
MIpeJIeoB MOCJIE0BATEIbHOCTEN
17 Brruncienue 1 Vpok mnpuMeHeHUs 3HAHUM Ha
MIpeJIeIoB MOCJIEe0BATEIbHOCTEN MTPAKTHKE
18 [Ipenen pynkunun 1 Ypok QopmMupoBaHusS HOBBIX
3HAaHUU
19 [Ipenen Gynakmuum 1 VYpox npumeHeHHs 3HaHUK Ha | TemaTHYecKuid  KOHTPOJIb:
IPAKTHKE camocTosiTeNbHas paboTa
20 HenpepsiBHOCTH yHKITH 1 VYpox ¢dopmMupoBaHUST HOBBIX
3HAHUU
21 Omnpenenenre MPOU3BOTHOM 1 Ypox ¢dopmMupoBaHUST HOBBIX
3HAHUU
22 Onpenenenre Nporu3BOIHOM 1 VYpok mnpumMeHeHUs 3HAHUK Ha
PAKTHKE
23 [TpaBuna quddepenmpoBanus 1 KomMOunupoBaHHbIN ypoK
24 [TpaBuna quddepeHmpoBanus 1 VYpox mnpuMEHEHHsS 3HAHUK Ha
PAKTHKE
25 [IpousBoHas ClOXKHON (HYyHKIIMH 1 KomMOunupoBaHHbIN ypoK
26 ITpousBoaHas ClOXKHON YHKIUH 1 Ypok mnpuMeHeHHs 3HaHUN Ha | TemaTUYecKul  KOHTPOJIb:
IPaKTUKE caMoCTosATeNbHas paboTa
27 IIpousBoaHas creneHHON QpyHKIMN 1 Kom6unnpoBaHHbIil ypok
28 IIpousBoaHas creneHHON GpyHKIMK 1 YPOoK npUMEHEHHUs 3HAaHWM Ha

78




IIPaKTUKE

29 [IpousBoiHbIE 371EMEHTAPHBIX PYHKLUI 1 KomOunupoBaHHbIi ypok
30 [IpousBoiHbIE 35IEMEHTAPHBIX (QYHKIIUMA 1 Vpok npumeHeHus 3HaHui Ha | [ToypouHbii KOHTPOJIb:
IIPAKTHKE paboTa Ha ypoke
31 ['eoMeTprueckuii CMbICI TPOU3BOIHOM 1 KombOunmpoBanHbIi ypok
32 ['eomeTpryeckuil CMbICIT TPOU3BOAHOU 1 Ypox mnpuMmeHeHHs 3HaHUM Ha | TemaTWdecknid  KOHTPOJIb:
PaKTHKE TECTHPOBAHUE
33 Ou3nUecKuii CMBICI MPOU3BOTHOM 1 KomOuHMpOBaHHEIH ypoK
34 KoutpoabHasa pa6ora Ne2 mno Teme: 1 VYpokx KOHTpoJiss ¥ TpoBepku | TemaTHdeckuid  KOHTPOJIb:
IIpousBoaHass M ee reoMeTpHMYeCKUH 3HAHUN U YMEHUI KOHTpOJIbHAS paboTa.
CMBICJI
I'naBa 3. IlpumeHeHHe NMPOU3BOIAHON K 11
HUCCJIeI0BAHNI0 PYyHKIMIA
35 Bo3spacranue u yobiBanue GyHKIIUN 1 KomOuHMpOBaHHBIN ypOK
36 Bo3spacranue u yobiBanue GyHKIIUN 1 VYpox mnpuMeHeHHs 3HAaHUW Ha
PAKTHKE
37 DKCTpeMyMbI (hYHKIIUH 1 VYpox ¢dopmMupoBaHUST HOBBIX
3HAHUI
38 DKCTpeMyMbl (DYHKITUH 1 VYpox npumeHeHHs 3HaHUK Ha | TemMaTHYeCcKUi  KOHTPOJIb:
PAKTHKE camocTosiTeNbHasg paboTa
39 Haubonpiiee u HauMeHbIIEe 3HAYCHHS 1 VYpox ¢dopmMupoBaHUST HOBBIX
byHKIIUN 3HAHUHN
40 HauGonpiiee u HauMeHblliee 3HAYCHUS 1 Ypok npumeHneHus 3HaHH Ha | TemaTuueckuid  KOHTPOJIb:
byHKIIH MPAKTHKE camocCTosITeNbHAsg paboTa
41 [TpousBoHas BTOPOTO nopsijiKa, 1 VYpox dopMupoBaHUS HOBBIX
BBINTYKIJIOCTh M TOKU IIeperuoa. 3HAHMH
42 [IpousBoHas BTOPOTO MOps/IKA, 1 Ypok mnpuMeHeHus 3HaHWA Ha
BBIITYKJIOCTh U TOKH Ieperuoa. MPAKTHKE
43 [Toctpoenue rpadukoB GpyHKIMH 1 Ypok ¢opmupoBaHus HOBbIX | [loypounsrit KOHTPOJIb:
3HAHUH paboTa Ha ypoke
44 [Toctpoenue rpadukoB GpyHKIMH 1 YPOoK npUMEHEHHUs 3HaHWM Ha
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IIPaKTUKE

45 Kourpoabnasa padora Ne3 mno Teme: 1 VYpox KOHTposiss ¥ TpoBepku | TemaTHdecKud  KOHTPOJIb:
IIpumenenue NPOU3BOAHOM K 3HAaHUI U YMEHUI KOHTpOJIbHAsI paboTa.
HCCJIEI0BAHUIO (PYHKIUI
I'nasa 4. IlepBooOpa3Hasi u UHTErpaa 14
46 [TepBooOpa3Has 1 Ypox ¢opMHpOBaHHS HOBBIX
3HaAHUU

47 [IepBooOpa3Has 1 Ypok npuMeHeHus 3HaHWM Ha
IIPAKTHKE

48 [IpaBuna Hax0XAEHUS IEPBOOOPAZHBIX 1 KomOunupoBaHHbIii ypok

49 [IpaBuna HaxoXIeHUS TEPBOOOPA3HBIX 1 Vpok mnpuMeHeHUs 3HAaHUM Ha
MIPaKTUKE

50 [Inomane KpUBOJIMHENHOMN TPANIEINH. 1 KomOunupoBaHHbIii ypok

51 [Tnomanb KpUBOJIMHEHHOMN TpaTICIINH. 1 VYpox npumeHenus 3HaHuK Ha | [Toypounsrit KOHTPOJIb:
MIPAKTHKE paboTa Ha ypoke

52 WHTerpan u ero BeIYUCICHUE. 1 VYpox ¢dopmMupoBaHUST HOBBIX
3HAHUI

53 WHTerpan u ero BeIYUCICHUE. 1 VpOK MNpUMEHEHHs 3HAHUH HA | TeMaTHUECKHH KOHTPOIb:
IIPaKTHKE caMoCTOsITeNbHas paboTa

54 Brruucnenue miomaaei puryp ¢ 1 KoMOuHMpOBaHHBIN YPOK
MTOMOIIBI0 UHTETPAJIOB

55 Brruucnenue miomaaei puryp ¢ 1 Ypox mnpuMeHEHHs 3HaHUW Ha
MTOMOIIBI0 HHTETPAJIOB PAKTHKE

56 [IpuMeHEeHHEe WHTErpajioB IS PEIICHHS 1 KomOunupoBaHHbIN ypoK
(busznueckux 3aaa4y

57 [IpuMeHeHre WHTETpaioB ISl PEIICHUs 1 Ypok mnpuMeHeHus 3HaHWM Ha
(buznyecKux 3a1a4y MPAKTHKE

58 IIpocreiimue muddepeHnnanbHbe 1 VYpox ¢opmupoBanus HOBBIX | CaMOKOHTPOJIb
ypaBHEHHUSI. 3HAHUH

59 Kourpoabnasa pabora Ned mno Teme: 1 VpoK KOHTpONs M NPOBEPKU | TeMaTHYeCKHil  KOHTPOJIb:

IlepBooOpa3Hasi 1 HHTErpas

3HAHUU U YMEHUMU

KOHTpOJIbHAs padoTa.
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I'naBa 5. KomOunaropuka

11

60 Maremaruueckas HUHIAYKLIHS 1 Ypox ¢opMHpOBaHHS HOBBIX
3HAHUU
61 Maremarnueckass UHAYKIMS 1 YpoK npHMEHEHUs 3HaHUM Ha
IPAaKTHKE
62 [IpaBuno npowusBeneHus. Pazmemnienust c 1 Ypox ¢opMHpOBaHHS HOBBIX
IIOBTOPEHUSAMHU 3HaAHUU
63 [IpaBuno npowusBeneHus. Pazmemnienust c 1 Ypox mnpuMeHeHWsI 3HaHWW Ha
MTOBTOPEHUSIMH NPaKTHKE
64 [IepecTtanoBKM 1 Ypok QopmMupoBaHus HOBBIX
3HAHUU
65 KonTtponpHass  pabora mo  uroram 1 Ypok koHTponss u mpoBepku | [Ipomexyrounas
TIOJTYTOTHS 3HAaHWUU U yMEHUI aTTeCTalus:  KOHTPOJbHAS
pabora.
66 Pa3menenus 6e3 moBTOpeHMI 1 KomOuHMpOBaHHBIN YPOK
67 Coueranuss 0e3 TMOBTOPEHUH U OWMHOM 1 VYpox ¢dopmMupoBaHUST HOBBIX
Herorona 3HAaHUU
68 Coueranuss 0e3 TMOBTOPEHUH U OWMHOM 1 VYpox mnpuMeHeHHs 3HAaHUN Ha
Herotona PAKTHKE
69 CoueTaHus ¢ TOBTOPCHUSIMH 1 KoMOuHMpOBaHHBIN YPOK
70 KonTpoabHast padora Ne5 mno 1 Vpok KOHTpoJss MU TpOBEpKU | TeMaTUdeckuii  KOHTPOJIb:
TeMe: KomOnHaTopuka 3HAHUU U YMEHUU KOHTpPOJIbHASI paboTa.
I'naBa 6. JJ1eMEeHThI TeOpHH 11
BEPOSATHOCTEM
71 BeposTHOCT COOBITHS 1 Ypok QopmupoBaHus HOBBIX
3HaHUU
72 BeposTHOCT COOBITHS 1 VYpox mnpuMeHeHHs 3HaHUM Ha
MPAKTHKE
73 CrnosxeHune BeposTHOCTEN 1 Kom6unnpoBaHHbIil ypox
74 CrnosxeHune BepoATHOCTEN 1 Ypok mnpuMeHeHHs 3HaHUN Ha | TemaTUyecKul  KOHTPOJIb:

ITPAKTHUKC

CaMOCTOATCIIbHAA pa60Ta
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75 VYcnoBHas BeposiTHOCTh. HeszaBucumoctsb 1 KomOunupoBaHHbIi ypok
COOBITHIA.
76 VYcnoBHas BeposTHOCTh. HeszaBucumocts 1 YpoK npUMEHEHUs 3HaHUM Ha
COOBITHI. IIPAKTHKE
7 BepostHocTh IIPOU3BEACHUS 1 KomOunupoBaHHbIi ypok
HE3aBUCHUMBIX COOBITHIA.
78 BepostHocTh IIPOU3BEACHUS 1 VYpok mnpHMeHEHUs 3HAaHUM Ha
HE3aBUCHMBIX COOBITHA. IIPAKTHKE
79 ®opmyna bepnymu. 1 KombOunmpoBaHHbIN ypok
80 dopmyna beprym. 1 Ypok TpHMEHEHWs 3HAHWH Ha
MIPaKTUKE
81 KonrpoabHast pa6ora Ne6 mo Teme:dieMeHTBI | YPOK 1KOHTpiJ'MpOII xopapepsr i TipoaeprecRAAHIIKOHTPDEMAaTHYeCKIiA
TEOPUH BEPOSITHOCTEI 3HaHUH U yMeHWReHuit KOHTPOJIbHAs PabOTa. | KOHTPOJIb:KOHTPOJIbHAS padoT
I'naBa 7. KomniiekcHble ynciia 19
82 Omnpenenenre KOMIUIEKCHBIX YHCEIL. 1 VYpox ¢dopmMupoBaHUST HOBBIX
3HAHUI
83,84 | CnoxxeHHMe W YMHOXKEHHE KOMIUICKCHBIX 2 VYpox mnpuMeHeHHs 3HAaHUN Ha
qrcel. IPAKTHKE
85 KomrmiekcHo COTIPSDKCHHBIE qucoa. 1 VYpox dopmMupoBaHUST HOBBIX
Monynb KOMITJIEKCHOTO YHCIIA. 3HAHUH
86,87 | Oneparuu  BBIYMTAHUS W JICJICHUSA 2 Ypox mnpuMeHEHHs 3HaHUK Ha
KOMITJICKCHBIX YHCEIL. PAKTHKE
88 I'eomeTpuueckas WHTEpIIpETaIHs 1 VYpokx dopMupoBaHUS HOBBIX
KOMIIJIEKCHOTO YHCJIa 3HAHMH
89 I'eomerpuueckas UHTEpIpEeTaLNs 1 Ypok npumeHneHus 3HaHHM Ha | Tematuueckuid  KOHTPOJb:
KOMIIJIEKCHOTO YHCJIa MPAKTHKE camocCTosITeNbHAsg paboTa
90 Tpuronomerpuueckas dbopma 1 VYpox dopMupoBaHUS HOBBIX
KOMIIJIEKCHOTO YHCIIA. 3HAHUH
91 Tpuronomerpuueckas dopma 1 YPOoK npUMEHEHHus 3HaHWI Ha

KOMIIJICKCHOT'O YHCJIa.

ITPAKTHUKC
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92

VYMHOXKEHUE | JACJIICHUEC KOMIIJICKCHBIX
YHUCCEII, 3aIllMCaHHBbIX B
TPUTOHOMETPUUECKOH (opMe.

Ypok
3HAHUM

(opMUpPOBaHHUS  HOBBIX

93 YMHOXEHHE | JelIEHUE KOMIUIEKCHBIX 1 YpoKk TpHMEHEHUs 3HAHWKA Ha
quced, 3amMCaHHBIX B MIPaKTUKE
TPUTOHOMETPUUECKOH opMme.

94,95 | ®opmymna Myagpa. 2 KomOuHMpOBaHHEIH ypoK

96,97 | KBampatHoe ypaBHEHHE C KOMIUIEKCHBIM 2 KomOunupoBaHHbIH ypok [Toypounslii KOHTPOJIb:
HEU3BECTHBIM. paboTa Ha ypoke

98,99 | UsBneuenne KOpHS U3 KOMIUIEKCHOTO 2 KomOuHMpOBaHHEIH ypOK
yrcna. Anrebpandeckie ypaBHEHHUS.

100 KonTpoabuass padora Ne7 mo Teme: 1 Vpok KOHTpOdsE M TPOBEPKU | TeMaTHYeCcKHii  KOHTPOJIb:
KoMiuiekcHble ynciia 3HAHUW U YMEHMI KOHTpOJIbHAs paboTa.
I'maBa 16. MHcropus u  MeTOABI 10
MAaTeMaTHKHU

101 Brimaromuecs MareMaTikd W UX BKJIAJa B 1 VYpox npumeHeHus 3HaHUN Ha | Texymumii KOHTPOJIb:
pa3BUTHE HAYKH JI0 H.D. PAKTHKE 3aluTa I0K1a1a

102 Brigaromuecs MareMaTukd W UX BKJIAJ B 1 VYpox npumeHeHus 3HaHUN Ha | Texymumii KOHTPOJIb:
pa3ButHe Hayku 1-15 BB MIPAKTUKE 3alUTa JoKIaga

103 Brinaronuecss MmaTeMaTuku U MX BKJIAJ B 1 Vpok npumeHeHus 3HaHUM Ha | Tekymuid KOHTPOJIb:
pa3BuTHe Hayku 16-18 BB. MIPAKTUKE 3al[UTa J0KjIaga

104 Brinaronuecss MmaTeMaTuku M MX BKJIAJ B 1 Vpok npumeHeHus 3HaHUM Ha | Texkymuid KOHTPOJIb:
pazButue Hayku 19-20 BB. MPAKTUKE 3allUTa J0KjIaga

105 PasButne  maremaruku B Poccuum: 1 Ypok npumenenus 3HaHui Ha | Texyuuit KOHTPOJIb!
JpeBHOCTh U cpeniHeBeKOBhE. X VII Bek. TIPAKTHKE 3alMTa JoKiaaa

106 PasButne  maremaruku B Poccuum: 1 Ypok npumenenus 3HaHui Ha | Texyuuit KOHTPOJIb!
[TerpoBckue pedopmbr, XVIII Bek. XIX MIPaKTUKE 3aIKUTa JIOKIa1a
BEK

107 Passutne  maremaruku B Poccum: 1 Ypok mnpumeHeHus 3HaHUN Ha | Texymumi KOHTPOJIb:
CoBerckuii nepruoa MIPaKTUKE 3amuTa JoKIaaa

108 I'padpuueckuit METOJ peleHus 1 Ypok npumeHeHus 3HaHuM Ha | Texymui KOHTPOJIb!
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https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%BE%D1%80%D0%B8%D1%8F_%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B8_%D0%B2_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B8#XIX_%D0%B2%D0%B5%D0%BA
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%BE%D1%80%D0%B8%D1%8F_%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B8_%D0%B2_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B8#XIX_%D0%B2%D0%B5%D0%BA
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%BE%D1%80%D0%B8%D1%8F_%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B8_%D0%B2_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B8#%D0%A1%D0%BE%D0%B2%D0%B5%D1%82%D1%81%D0%BA%D0%B8%D0%B9_%D0%BF%D0%B5%D1%80%D0%B8%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%BE%D1%80%D0%B8%D1%8F_%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B8_%D0%B2_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B8#%D0%A1%D0%BE%D0%B2%D0%B5%D1%82%D1%81%D0%BA%D0%B8%D0%B9_%D0%BF%D0%B5%D1%80%D0%B8%D0%BE%D0%B4

MaTeMaTHYeCKUX 3314 IPAKTHKE 3alIUTa JOKIa1a
109 AHanuTn4ecKkuin METOJ peleHus 1 VYpok npumeHeHus 3HaHUM Ha | Texymmii KOHTPOJIb:
MaTeMaTHYECKUX 3a]1a4 IPaKTUKE 3alUTa JOKIa1a
110 Yucnennsii METOJ pemenus 1 VYpox npumeHeHus 3HaHUM Ha | Texymumii KOHTPOJIb:
MaTeMaTHYECKUX 3a1a4 IPaKTHUKE 3alUTa JOKIa1a
Hrorosoe noBropenne 30
111 [ToBTopenue. Crenennas QpyHKIUA 1 VYpok npUMeHEHWs 3HaHUM Ha
IPaKTHUKE
112 [ToBTOpEHMUE. WppatmonansHeie 2 Ypok npuMeHeHus 3HaHWM Ha
YpaBHEHHS U HEpAaBEHCTBA MIPAKTHKE
113 [ToBTopenue. [lokazaTtenpHas GyHKIMS 1 VYpox npuMmeHeHHs 3HaHUM Ha | TemaTWdyecknid  KOHTPOJIb:
MIPaKTUKE camocTosiTeNIbHas paboTa
114,1 | IloBtopenue. IlokazarenbHble ypaBHEHHS 2 Ypox npuMeHEeHWs 3HaHUM Ha
15 Y HEPaBEHCTBA MIPAKTHKE
116 [ToBTOpenue. Jlorapudpmudeckas GyHKIIUS 1 VYpox mnpuMeHeHHs 3HAaHUW Ha
IPAKTHKE
117 [ToBTOpenue. Jlorapudpmudeckue 1 VYpox mnpuMeHeHHs 3HaHUW Ha
ypaBHEHHUS U HEPABEHCTBA IPAKTHKE
118 [ToBTOpenue. Jlorapudpmuaeckue 1 VYpox mnpumeHeHHs 3HaHUK Ha | TemaTHYecKUi  KOHTPOJIb:
YpaBHEHHUS U HEPABEHCTBA PAKTHKE camocTosiTeNbHasg paboTa
119,1 | IloBTopenue. TekcroBble 3amauM  Ha 2 Ypox mnpuMeHEHHs 3HaHUW Ha
20 paboTy U IBMKCHUE MIPAKTHKE
121,1 | IloBTopenue. TekcTOBBIC 3aaUn HA CMECH 2 VYpox mnpuMeHEHHs 3HAaHUK Ha
22 Y CILJIaBbI MIPaKTHKE
123 [loBropenue. TekcToBble 3amauun  Ha 1 VYpox mnpuMeHeHHs 3HaHUM Ha
BKJIAJIbl, KPEAUTHI PAKTHKE
124,1 | IloBTopenue. TpuronomeTpudeckue 2 VYpox mnpuMeHeHHs 3HaHUM Ha
25 (bopmyIbl IIPAKTHKE
126,1 | [ToBTOpenue. TpuroHoMeTpuveckue 4 Ypok mnpuMeHeHHs 3HaHUM Ha | TemaTU4yecKuld  KOHTPOJIb:
27,12 | ypaBHEeHHUS IIPAKTHKE caMmocTosATeNbHas paboTa
8,129
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130 [ToBTOpenue. Tpuronomerpuieckue VYpox mnpuMeHeHHs 3HAHUW Ha
byHKIIH IIPAKTHKE
131 IToBTOpenue. [IponsBonHas YpoK npUMEHEHUs 3HaHUM Ha
IPAKTHKE
133,1 | [ToBTopenue. IlpuMeHeHue MPOM3BOIAHOM Ypox mnpuMeHeHus 3HaHUM Ha | TemaTudeckuid  KOHTPOJIb:
34 K UCCJIEeI0BAaHUIO (DYHKIIMM IPAKTHKE camocTosiTeNbHas paboTa
135 [ToBTOpenue. UnTerpan Ypok npuMeHeHus 3HaHWM Ha
NPaKTHKE
136 [ToBTOpEHUE. DIEMEHTHI TEOPHUU Ypox mnpuMeHeHWsI 3HaHWWA Ha
BEPOSTHOCTEMN IIPAKTUKE
137,1 | UToroBas KOHTpPOJIbHAs paboTa Vpok KOHTpOJsE M TPOBEPKU | TeMaTH4eCcKnii  KOHTPOJIb:
38 3HAaHUW W YMEHUH KOHTPOJIbHAs padoTa.
139,1 | Ananu3 KOHTPOJIBHOM pabOTHI Ypok npuMeHeHus 3HaHWM Ha
40 MIPaKTUKE
Hpuiioxenne 2
O EHOYHBIE MATEPHAJIBI 110 MOAYJIIO «AJjredpa»
JleMOHCTpPAaUMOHHAS BePCHS CAMOCTOSATEILHON padoThI
Camocmoamenvnasn paboma. lpeobpazoBanue BHIPHKEHHUI, CONEPKANINX PAIUKAIBL.
Bapuanr 1
1 3
1. Beamcmutb:a) 3¥—1000 — " V256 6)3 —35 B) (2%/2)3
16 [ 1
) 4— +3|-=
625 8
2. Vipocrurs: a) Va®b”: Vab? 6) (a + Vb)? — (a — Vb)?
3. Pemmre ypaBHeHue: a) 3x° +81=0 0) %x“ -2=0
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4. CpaBHUTE YHCIA: i/3\/ZI/I i/Zi/E
Bapuanr 2

1. Boramcnuts:a) V32 — ZiY=216 0) 3 —15% B) (2%/6)3

2
/81 / 1
r) 4| 2= 43/ —
16 27

2. Vmpoctuts: a) 3/81x*y : 3/3xy 6) (Va3 + 5va)? — 10a?

3. Pemmre ypaBHEeHHE:a) 5x* —80=00) %xs +16=0

4. CpaBHUTE YHCIA: \/ 3V4u i/S\/g .

JleMOHCTpPAIIMOHHAS BEPCHsI IMATHOCTHYECKOT0 cpe3a.

Bapwuanr 1

1. HaiiTu 3HaueHNE BBIPOKCHHS %— 0,52- i

26

Haiitn 3na4enue Bepaxenus 7-10° +5-10° +8-107°

. bouka o6beMoM 1561UTpPOB 3anoiHEHa BOI0M Ha 4eTBepTh. CKOJIBKO JIUTPOB BOJBI HYXKHO JIOJIUTh B O0UKY, YTOOBI 3aIIOJIHUTH €€ JI0 Bepxy?
2

w N

&

Haiitu maccy u3 paBencrBa E = ,ecmm V=4, E =80

2
Haiitu 3HaueHne BhIpaKeHUSA (\/E — \/g X\/E + \/g )

Jl11s peMOHTa KBapTHPHI TpedyeTcs 48 pyaoHoB 0060eB. CKOJIBKO Mavyek Kiesl HY>)KHO KYIHUTb, €CJIH O/IHA MavyKa pacCuuTaHa Ha 5 pyJTOHOB?
Haiitu xopens ypasuenus 10g, (7 + 2X) =2
Haiitu miomaas KOMHATBI

© N O
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3 KYXHA KOMHaTa

3,5

1,5
cly Kopuaop

9. YcTaHOBUTH COOTBETCTBHUE MCXKIAY BEJIMYMHAMHU U UX BO3MOXHBIMHU 3HAYCHHUAMU

BEJIMYMHBI BO3MOXHBIE 3HAUEHU A
Macca Benocunena 1200ToHH

Macca aBTomMoOmIs 1400xkr.

Macea uenorexa 1R%r

10. BeposiTHOCTB Monaianus crpeika no mumienu 0,8. KakoBa BeposSTHOCTB TOTO, YTO OH MOMAJIET [0 MUIIEHH 2 pa3a noapsa?
11. Ha nuarpammMe nokaszaHo kojuuecTBo nocerureneit caiita PUA Hosoctu ¢ 23 no 30 mas. OnpenenuTe 1o JuarpaMMe, B TEUCHHE CKOJIBKUX
IHEW konmdecTBo nocerutenen caiita PUA Hosoctu npesbimano 1500000 yenosek.
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OcHoBHOM
OcHoBHOWM
OcHoBHOWM

OcHoBHOM

OcHoBHOWM
OcHo KMo KMo KMo K10 KMo KMo N0 BHO M

12. JIyst M3rOTOBIICHUST KHMKHBIX ITOJIOK TpeOyeTcs 3aKa3aTh 350 IMHAKOBBIX CTEKOJI B 0JTHOM U3 TpeX ¢upm. [Inomans kaxoro crekna 0,3 k.M. B
Ta0NuIEe TPUBEACHBI TpeATIoKeHUs (prupM. Bo CKoIbKO 000HIETCS cCaMBblIii IeeBbIi 3aKa3?

®dupwma | Ilena crekna (pyo. 3a 1kB.M.) | Pe3ka u mmudoBka (3a 1 cTekiio)
A 450 75
B 460 70
C 480 65
13. Haiitu o0BeM neranu
11
4
2
5



14. B tpeyronsauke ABC AC=BC=10, cosA=0,8.Haiitu AB.

15. PemuTh HepaBeHCTBO X~ —5X —6 <0
16. B rpynme 30 yenoBek. 25 moap3yroTcs conpanbHoi cetbio «BKonTakTen,a 10 - «OqHOKIacCHUKNY. BpiOepuTe yTBep K IeHHsI, KOTOPBIE BEPHBI.
1) B rpymme Haitnetcs 10 4enoBek, KOTOPBIC HE MOJIB3YIOTCS HU CeThio «OIHOKIACCHUKNY, HU ceThio «BKoHTakTe»
2) Xots OBl 5 4eNIOBEK MOJb3YITCS 00CHMMHU CETIMU
3) He 6onee 10 4enoBek Mob3yOTCIOOCUMH CETIMHU
4) B rpymre HeT HH OJTHOTO YeJIOBEKa, KOTOPBIN HE MOJIb3yeTCs colManbHbIMU ceTssMu «BKoHTakTe» mim «OTHOKIACCHUKIY.
17. Haiigute HauMeHbIIIee YeThIpEX3HAauHOE YUCIIO, KpaTHoel 1, y koToporo npousBeaeHue mudppasHo 12.
18. Xo3suH noroBOpHIICS ¢ pab0YNMH BBIPBITh €My KOJIOJICI] C TAKUM YCIIOBHEM: 3a MIEPBEIH MeTp OH 3amaTut uM 3500pyomeit, a 3a KaxIpiid
cnenytonuid Ha 1600 60:bIIe, YeM 3a ipeAblaymuid. CKOJIBKO JI€HET OYAET HOHKEH XO3SIMH pabodrM, €CITM OHU BBIPOIOT KOJIOACT] TITyOMHOM

9meTrpon?
Bapuant 2
. 9
1. Haiitu 3nauenue Boipakenus 0,37+ 0,35- E
2. Haiitn 3Hauenue Beipakenns 4-10° +5-107" +8-107°
3. Pyuka ctout 60 pybneii. Kakoe HanbobIee KOJIMYECTBO PyYeK MOXKHO KynuTh Ha 800 pyOei mociie moBhIIICHUS IIEHBI Ha 25 MPOIEHTOB?
4. Haiitu maccy u3 paBenctBa E =mgh, eciu h=2, E =980

J24.\18
18

6. B oOmexxutuu B KaXaAyr0 KOMHATY MOKHO TOCEJIUTh TpexX uenoBek. Kakoe HanMeHbliee KOJIM4ecTBO KOMHAT HEOOXOAUMO Ui roceneHus 83
CTYJI€HTOB?

5. HaiiTu 3Ha4YeHHE BBIpKCHUS

7. Haiitu KOpeHb ypaBHEHUS +/5X+ 6 = X
8. Haiitu nmiomane KBapTUPHI
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KYXHA KOMHaTa

3,5

1,5
c/y Kopuzaop

9. YcTaHOBUTH COOTBETCTBHUE MCXKAY BEJIMYMHAMU U UX BO3MOXHBIMHU 3HAYCHHUAMU

BEJIMYMHBI BO3MOXHBIE 3HAUEHU A
Huamerp obpyua 465cMm
JmnHa aBTOMOOHIIS 860M.
Pocr uenorexa 17Rem

10. Ha getbipex kapToukax Hanucanbl OykBsl M, A, 51, K. KakoBa BeposITHOCTB TOTO, UTO, IIOCJIEIOBATENHHO MIEPEBOPAUHNBAs KAPTOUKH,
COCTaBHTCS CIOBO?

11. Ha nmarpamme mokaszaHo KojqnuecTBo nocerurenei caiita PUA HoBocrtu ¢ 23 o 30 mas. Onpenenure 1o guarpaMMe, B TCUCHUE CKOJTBKUX
nHEH konmdecTBo nocerutenen caiita PUA Hosoctu He npesbimano 1500000 genosexk.
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OcHoOBHOM
OcHoOBHOM
OcHoBHOWM
OcHoBHOWM
OcHoBHOM
OcHoBHOWM
OcHoBHOWM
OcHoBHOM
OcHoBHOWM
OcHoBHOM
OcHoBHOWM

OcHoBeanBeadHeadOeadOead OcadOeadBHON

12. JInst kabuHeTa TpedyeTcs 3aka3arh 15 oauHakoBbIX mapT U 30 CTYNBEB B OJTHOM M3 TpeX ¢pupM. B Tabimiie npuBeneHs! npeaioxenus hpupm. Bo
CKOJIBKO 000MIETCA CaMBbIil JEIIeBbIA 3aKka3?

®upma | llena nmaptsi | [{ena cryna

A 850 620
B 920 570
C 980 530

13. Haittu 00beM Ierainu
11
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N

14.
15.
16.

17.
18.

B tpeyronsuuke ABC cropona AB =12, yron A — 30 rpagycos.Haiitu BbicoTy, mpoBeneHHyI0 k cropone AC.
Pemmts HepaBeHcTBo 109, X < 3
B axBapuym 3amyctim 30 pp1ook. J{muHa Kak10# pelOKU 00JbIe 2¢M, HO HE TIpeBbIaeT 8cM. BriOepuTe yTBEepKIeHHsI, KOTOPHIC BEPHBI.
1) Cemb pHIOOK B aKBapuyMe KOpOUE 2CM.
2) B akBapuyme HET pbIOKH JTHHOMN 9CM.
3) B akBapmyme MOXeT ObITh PHIOKA JJTHHOMN 8CM.
4) Pa3uwuIa B AJIHHE ABYX JIIOOBIX PBIOOK HE OOJIBIIE 6CM.
Brruepkuure u3 uncnal23456 tpu nudpsl TaK, YTOO0BI MOTYIHBIIEECS YUCIIO ASTHIOCH Ha 38. B 0TBETE 3anuImTe MOJyIUBIICECS YUCIIO.
B pe3ynbpraTe maBojika KOTJIOBaH 3aIoJIHUJICS BOJIoM Ha 2M. [lomma HenmpephIBHO OTKaYMBAET BOJY, IIOHMXAas ee ypoBeHb Ha20cM B yac.
[ToanouBeHHbIE BO/IBI, HAOOOPOT, MOBBILIAIOT YPOBEHb BOJIbI B KOTJIOBaHE Ha 5CM B 4ac. 3a CKOJIBKO 4aCOB YPOBEHB BOJIbI B KOTJIOBAaHE
onyctutcs 10 80cm?

JleMOHCTpallHOHHAS] BEPCHS KOHTPOJIbHBIX padoT
KonTpoabHasi padorano teme:leJuMoCcTh Ynces
BapuanTt 1

JIOKaXKHTe, YTO YHCIO N°—N ACITUTCS Ha 6 IPH JTFOOOM IETOM N,
Jlokaxkute, 4TO MPOU3BEACHUE JTFOOBIX YETHIPEX MOCIEIOBATENbHBIX LEIBIX YUCEIN JeTUTCS Ha 8.
JlokaxwuTe, ato n(n’—4)(n’—1) xemures Ha 120 npu J1r060M n€Z.
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4. [IpuBeaute nmpumep TpEX3HAYHOTO 4yKciia KpaTHOro 15, npousseaenue uugdp koroporo pasHo 30. B oTBeTe ykakuTe poBHO OJHO TAKOE YUCIIO.
S, [udpet 4eThIpEX3HAYHOTO YHCIIa, KPATHOTO 5, 3aIUCalid B 0OPAaTHOM MOPSIKE W MOTYIHIIH BTOPOE YETHIPEX3HAYHOE YUCIIO. 3aTeM U3 IIEPBOTO
YKCJla BBIYIM BTOpPOE U noxyuniu 2277. IlpuBenute poBHO OJMH MIPUMEP TAKOTO YUCIIA.

Bapuanr 2
1. K uucny 43 npunummure cieBa u crupasa 1o oJHON udpe Tak, YT00bI NOJYYEHHOE YHUCIIO JIENUIIOCh Ha 45.
2. ITpo Tpex3HayHOE YUCIIO U3BECTHO, YTO €CJIM OT HETO OTHATH 7, TO PE3yNbTaT pa3AeIuTCs Ha 7, €CIIU OT HEr0 OTHATH 8, TO pe3yabTar
paznenuTcs Ha 8, a eciiu OTHATH 9, TO pe3ynbTar pazaenurcs Ha 9. Uto 3710 3a uncno?B oTBeTe yKakUTe POBHO OJJHO TAaKOE YUCIIO.
3. Boruepkuute B unciie 181615121 tpu mmudpsl Tak, 4To0bI HOTYIUBIIEECS YUCIIO ASTMWIOCH Ha 12. B oTBeTe ykaxkute Kakoe-HUOYIb OJIHO TaKoe
YHCIIO.
4. UYerBepo ToBapuuiei NOKyNarT J0oAKY. [IepBbIii BHOCHUT MTOJIOBUHY CYMMBbI, BHOCUMOW OCTaJIbHBIMU; BTOPOM — TPETh CYMMBI, BHOCUMOM

OCTaJIbHBIMU; TPETUH — YETBEPTh CYMMBbI, BHOCUMOW OCTaJIbHBIMH; 4eTBEPTHIN — 130 pyodneit. CkoabKo CTOUT JloaKa?
5. Kornma congaTtel CTpoWIMCH B KOJIOHHY MO 4, 110 5 Wik 10 6 YEJI0BEK, TO KaXXAbI pa3 OJMH OCTaBaJICA JUIIHUM, a KOT/Ia MOCTPOUIIUCH B
KOJIOHHY TI0 7, JTUIITHUX HE OCTAIOCh. KakrM MOTJI0 OBITh HAMMEHBIIIEE KOJIMYECTBO COJIIAT?

KonTpoabHas padorano teme:CTeneHb € 1eiiCTBUTENbHBIM MOKA3aTeJIEM.

Bapuanrt 1
1. Bpmauciaurs:
1
a) ¥=1000 —Z‘V256
3
6) 3/—3=
) 8

B) (2?&/2)3
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16 [ 1
r) 4 —— 4+ 3| — —
625 8

2. BrruucinTs:

a)573;

0 ()

B) 32§ - 64%;
r)(3—2§)(9+3- 2§+2§).

3. YrpocTuTs:

a) Vatb7: W
6) (Va + ¥by? - (Va - ¥b)?

4, Pemure ypaBHEeHME:!
a) 3x° +81=0

0) 1 o0
8
5. CpaBHuTe yncia: \5/ 3V4 u \3/ 23/2.

6. Borunciure: (54 6v32 — 113/18)3

Bapmuanr 2

1. Brruncnuts:
94



1
a) i/3_—§3\/—216

+|_15°
6) 8

B) (2%)3

81 1
r) 4o pal- =

16 27
2.

BrrauciauTe:
a)37%;

o)
1 1
B)273 + 49z;
D(1+55) (155 +5).
3. YrpocTurs:

a) i/81x*y : 3/3xy
6) (Va3 + 5va)? — 10a?

4. Pemure ypaBHeHue:

2) 5x* ~80=0

6) %xs +16=0

5. CpaBHute uncia:

334 u A 5v/3.
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6. Boranciure: (‘3144 — 1/2v192)3

KonTtpoabHas padora no teme: CrenenHasi GyHkuus

Bapmuanr 1

1. Pacnionoxxurte uncna B mopske yObIBaHUS: w, %, 23/2809.

2. [TocTpoiite rpadux pyHKINN:

a)y =Vx —1+2;
6)y=—Vx+1-2,
3. Haitnure 3HaueHne BhIpaXKEHHUS:

V49¢2 4 3/125¢3 — ¥/81c* — /900 npu ¢ = V30 — 2.

4, Pemure ypaBHeHME:!

a) (x—3)(Vx2—5x+4)=2x—6
6) (x+ DVxZ+x—2=2x4+2
B)V3x+1—+vVx+4=1
rv3x+1++v1—3x=05;
n)lw =—-x—-1

Bapmuanr 2

1. Pacnonoxxurte uncna B nopsIKe BO3pacTaHUs: V3: 3/5; '}/225.

96



2. [TocTpoiite rpadux pyHKIUU:

a)y =Vx—1+3;
6)y=—3Vx+3-1.

3. Haiizre 3Hauenue Boipaxenms: V4m?2 — 1/64m3 — 1/625m* + Y727 npum = Y727 — 3.

4. Pemnre ypaBHeHue:
a) (x+ 2)v16x+ 33 = (x+ 2)(8x— 15);
0) (x—1)Vx* —x— 6 = 6Xx — 6;

BV2x — 3 +V4x + 1 = 4;

N3vVx+3—-vx—2=7;
NHVx—1=—-x+3.

KonTpoabsHas padora nmo teme:IlokazareabHas QyHKIus

Bapuanr 1.

1. Pemnts nokasarenbHOE ypaBHEHUE:

a)2x+4—_3_5x :5x+1_4_2x.

6)x? - 7V2X+5 | 95 . 7x=1 — 52 .7%x-1 4 25, 7V2x+45,
49 ’

B)3-16* +2-81* =5-36%;

N(B-2v2) +(3+2v2) =4

2. PenmTes mokazarenbHOE HCPABCHCTBO:
a)9% + 25% < 2- 15%;
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2x+1
1\ 1—x .
6)(;) > 125;
B)(x?+x+ 1)< 1.

3. Pemmnte cucremy nokaszarenbHbIX YpaBHEHUM:

)

3¥ 427 =1
a) 9
y—x=2

{3x—3y+1 =27
22x+y+2 — 32

1. PemuTh mokaszarenbHOE ypaBHEHUE:
a)53**t1 — 4. 100% = 5-80* — 43*+1,
6)x2 . 3\/m + 3x — 3\/m+1 + .X'Z . 3x—2.
B)9-4*+5-6*=4-9%

52 +v3) - (2-v3)" = 4.

2. Pemmth mokazarennHOE HEPABCHCTBO:

_1 _1 _1
a)9-47x+5-6x <4-97x;
2x-3

6)(0,2)x2 > 5;
B)(x?—x+1)*< 1.

3. Pemmth cucreMy nokasarenbHbIX YpaBHEHUIL:

){23’-5"‘ = 200,
a x+y=1 "~

Bapmuanr 2.
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52x+y+2 =125
of

3x—2y+1 —

Ne}

1. BrauciuTe:

a) log,; 81V/3
6) log, 1632
B) log1 64

4

1
r) logs a3

2. Pemure ypaBHeHuUe:

a)logz; x =4
0) log, 64 =6

3. Pemute ypaBHeHue:
a)logs;(2x — 1) =logs 27
6) logg,(x? + 4x —20) =0

1.

KonTpoabHnas padora no reme:Jlorapupmmnyeckass pyHKuus

Bapmuanr 1

B) log;(4x + 5) + log;(x + 2) = log5(2x + 3)

T) log32 x—10logz x = =21

4. Pewvre ypaBHeHue:
a) log32 x —2logzx = 3;
0) logzx + logzz = 3;
B)5+1g%x = —4lgx.
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5. Pemure HEpaBEHCTBO:
a)logi(2x —5) > —1.
4

loga
6) logt(5x — x2) + /5 ° ‘<o
B)2+x—[2x+ 1| < =3;
M 3logs V5.

2x
r) 2%+1

6. Pemute cucremy ypaBHEHUM:

{ 10g7(x + }’) = 4log,(x —y)
log;(x +y) = 5log; 3 — log,(x — )

Bapuant Ne2
1.BelunciuTh:

a) logs 125+/5
6) log; 813/3
B) log1 81

3

1
T) log7m

2. Pemnre ypaBHEHUE:
a)log,x =6
0) log, 125 =3

3. Pemnre ypaBHEHUE:
a)logs(7x —9) =logz x
0) logg(x> —3x+2) =1
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B) logy1(x +4) +logy1(x = 7) =logy11(7 — x)
r) 2logs* x — 7logz x = =3

4. Pemute ypaBHEHUE:

a) logs* x — 10logz x + 21 = 0;
0) lg?x — lg(10x?) = 2;

B)logsx + logzz = 3.

5. PemuTe HEpaBeHCTRO:
a)logi(2x + 1) > —2.
2

6) 2logi(4x — x?) < 21*l0823 — 7;
9
B) 2x — |x + 4] < 2;
X+1_
r) 77x 24 < 5log,; V11.

6. Pemure cucteMy ypaBHEHUM:

{ log;(x +y) = 4log,(x —y)
log;(x +y) = 5log; 3 —log,(x — y)’

KounTtpoJsbHas padora no teme: Tpuronomerpudeckune popmyJibl

BapuanTt 1

1. BeIUucaInTh:

. 3
a) sin 21 — cos—
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—sin2(=—cos2 (-
3—sin“( 3) cos”( 3)

6)

s
2 =
COS4

o sina—-cosa
2. HaiinuTe 3HaueHue BhIpaXKeHUS:————, €CIU tga = 2.
sin a+cosa

3. Jloxaxwure Toxaectso:(1 — sin? a)(1 +tg?a) = 1

o 3t m 3T
4. Ha enMHUYHON OKPYKHOCTH OTMETBTE TOUKHU:47T; — 5T 21

J J

sin? a-1 o T
5. YOpocTuTh BhIpakKeHUE T —cosZ g 11 HAUTH €10 3HAYCHHE TIPH @ = .

Bapuanr 2

1. Beraucnurs:
. T . 31
a) sin — — sin —
2 2

2—sin? (g)+cos2 (g)

i
2 cos
3

2sin a+cosa

2. HaiinuTe 3HaueHune BeIpakeHuUs: , eciu tga = 2.

sina—cosa

1
1+ctg?a

1
3. lokaxure TO)I(I[eCTBO.(1+tgza) ( ) =1
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4. Ha emuHIYHON OKPYXHOCTH OTMETHTE TOUKH:57T; —

w |y

T T
HE s S/ [
2° 4

_ 2

os” a o s
5. YHOpocTuth BeIpaKEHUE Sz gy [ HAUTH €T0 3HAYCHHE NIPH @ = -

KoutpoJsbHas pa6oTra no reme:npeodpa3zoBanue TPUTOHOMETPUYECKUX BbIPAsKEHUI.

Bapmuanr 1.
1. HaiiguTe HAMMEHBITUH TIOJIOKUTEIBHBIN TIEPHOT HYHKITUHU:
y = sin 7x cos3 x — cos 7x sin 3x.
2. Bpruucnure:
tg12°+tg18°
a) 2 918"
1-tg12°tg18°
6) sin 20° + sin40° — cos 10 °.
o . 3 T
3. Haiigure sin 2x, ecinu cosx = SHX € (O’E)'
cos2a
4. VYupocTture BbIpaKeHHe:————.
cosa—sina
V3
5. Pemure ypaBHeHHE:COS (3x + g) = COS X.
Bapmuanr 2.

1 HaiiguTte HaMMEHBIIH MOJOKUTETBHBIN TTEPHO PYHKIIUU:
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y = sin 3x cos 2x + cos 3x sin 2x.

2  Beruuciure:
tg61°—tg16°
a) ——— ——

1+tg61°tg16°’
0) cos 85° + cos 35° — cos 25°.

o . 4 T
3. Haiigure: cos 2x, eciu sin x = X € (O, E)'

cos2a
4. VYmupocture BblpaKeHHe:—————.
cosa+sina

. T .
5. Pemmute ypaBHeHHe:Sin (Sx - 5) = sin x.

KonTpoabHasi pador nmo treme: TpuronomMmerpuyeckue ypaBHeHH st
Bapuanr 1.
1. Pemwute ypaBHEHUS:

a) 2sinx +v2=0

6) cosG+)+1=0

B) sinx —2cosx+2 =0

r) sin x cos x + 2sin?x = cos?x

1) 3sin®x — 4 sinx cosx + 5cos?x = 2

2. Haiinure kopHu ypaBHeHus sin 3x = cos 3x, npuHaiexaiyie orpesky [0,4].
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1 1
3. a) Pemmre ypaBHeHUE: —— + ——7— = 2
sin®x  cos(5+x)

—5T
0) YKaxuTe KOPHH 3TOTO YpaBHEHHUs, IPHHAIIICKAIIIE OTPE3KY [T; —T[].

21 21
4. a) Pemmre ypaBHeHHE: COS? (? — X) = cosz(? + X).
< 5T
6)Haiigute Bce KOpHU 3TOTO YpaBHEHUS, IPUHAUIEKAIINE TIPOMEKYTKY [— - —T[].
.. 5x . 3X 5x 3x
5.a) Pemute ypaBHeHue sin - Sin—+cos—-cos— = 2cos?x.

o 5T
6) Haiigute Bce KOpHH 3TOTO ypaBHEHUS, IPUHAIEKAIINE OTPE3KY [T[,' 7].

Bapuanr 2.

1. Pemmwmre ypaBHEHUS:
a)2cosx +vV3 =0

s
6) sin(2x _5) +1=0

B) cos?x +3sinx —3 =0
r) 3sin?x = 2sinx cosx + cos?x
) 5sin?x — 2sinx cosx + cos?x = 4

2. HaiiguTe KOpHU ypaBHeHus sin 2x = /3 cos 2x, mpuHaAIexaiye oTpesky[—1,6].

1 3
3. a) Pemure ABHCHUC: - =-2
) yp sinZx cos(—1;ﬂ+x)

u
0) YKaxuTe KOPHU 3TOTO YpaBHEHUs, TPUHAIIEKAIINE OTPE3KY [—21‘[; — 5].
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51 51
4. a) Pemute ypaBHEHHE:COS? (? — X) = cos? (? + x).

o 3T
0) HaiimuTe Bce KOpHU 3TOTO YpaBHEHUS, IPUHAUICKAIINE TPOMEKYTKY [7; 311].

. 7X . X 7X X
5. a) Pemmre ypasuenue: sin—sin- + cos—cos> = cos?3x.
o 31
0) Haiinute Bce KOpHU STOTO YpaBHEHHUsI, PUHAJISKAINE OTPE3KY [T[,' 7].

KonTtpoabHas padora no teme: TexcTroBble 3agaun.
Bapmuanr 1.
1. Jlopora mexny nmyaktamu A u B coctout u3 moanéma u criycka, a e€ mimuHa paBHa 19 kM. Typuct npomén myts u3 A B B 3a 5 wacos, u3

KOTOPBIX CIYCK 3aHsul 4 yaca. C KakOM CKOPOCTBIO TYpHUCT HIEN Ha CIIyCKE, €CIIH €r0 CKOPOCTh Ha MOJbEME MEHBIIE €ro CKOPOCTH Ha CIycke Ha 1
KMm/9?

2. Tpu Opurams! uzrotoBmwin BMecte 173 nerann. M3BecTHO, 9T0 BTOpast Opuraa M3roTOBMIIA JIeTajel B 3 pa3a OoJbie, 4eM mepBas u Ha 12
nerajneil MeHblle, yeM TpeTbsa. Ha ckonbko aeranei OoJibliie U3rOTOBUIIA TPEThsl Opuraja, ueM nepnas.

3. Cexue QpykTsl coaepxar 72% Boabl, a BeicylieHHbIE — 20%. Ckoabko cyxux ¢ppykroB nmosyuutcs u3 100 kr cBexux GpykroB?

4. Hwmerorcs nBa cocyaa, comepkamue 20 u 16 Kr pacTBopa KHUCIOTHI Pa3IuYHOM KOHIIEHTpaluu. Ecin uX ClIUTh BMECTe, TO TMOIYYHM
pactBop, conepxauuii 41% xucnotsl. Ecnu ke cnuth paBHbIE MaccChl 3TUX PAacTBOPOB, TO MOJYyYEHHBIH pacTBop OyneT conepkath 43% KHUCIOTHI.
CKOJIBKO KMJIOTPaMMOB KUCJIOTHI COJIEPKUTCS B IIEPBOM pacTBope?

5. TlepByro MOJOBUHY TpPacchl aBTOMOOMJIb IPOEXal CO CKOPOCThIO 56 KM/4, a BTOPYHO — CO CKOpocThio 84 kM/4. Haiinure cpeaHioro
CKOPOCTh aBTOMOOWJISI HA MPOTSDKEHUU BCETO MyTH.

6. Ilo nmencuoHHOMy BKJIaqy OaHK BblrlauuBaeT 12% ronoBbix. Ilo mcTedeHHMH Ka)Xa0TO roja 3T MPOLEHTH KalUTATU3UPYIOTCSH, T.€.
HayHClIeHHas CyMMa pucoeanHsieTcs K Bkiaay. Ha qannsiit Buj Bkiana 601 oTKpsIT cueT B 80000 pyOrieil, KoTOpbIil He MO MOJIHSUICA U C KOTOPOTO HE
CHUMAJIU JIeHbI'U B TeueHue 2 net. Kakoi 10xo/ ObUT MosIydeH Mo UCTEYEHUIO 3TOTO CpoKa?

Bapuanr 2.
1.  JIBa yenoBeka OTIIPABIISIFOTCS U3 OJJHOTO M TOTO K€ MECTa Ha MPOTYJKY JI0 OMYIIKH Jieca, HaXodIelcs B 3,5 KM 0T MecTa OTIpaBlIEeHUSI.

OnuH uzIeT co CKOpoCThIO 2,7 KM/4, a APYrol — co CKOpocCThio 3,6 kM/4. JIoiAs 0 OMyIIKH, BTOPOH € TOM e CKOPOCThIO Bo3BpalnaeTcs ooparHo. Ha
KAaKOM pacCTOSIHUU OT TOYKHU OTIIPABJICHUsI TPOU30MIET UX BCTpeda?
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2. [Ilepmas TpyOa mpomyckaer Ha 10 JIUTPOB BOJBI B MHUHYTY MEHbIIE, yeM BTopas TpyOa. CKOJBKO JIUTPOB BOJBI B MHUHYTY IPOITYCKAaeT
nepBas Tpyoa, eciii pe3epByap 00bEMoM 60 TUTPOB OHA 3aIMOJIHSET HA 3 MUHYTHI paHbIIE, 4eM BTOpas Tpyba’?

3. Csexue ¢pykrel comepxar 80% Bonsl, a BbicymeHHble — 4%. Ckoiabko TpeOyercsi CBeXHX (PYKTOB Ul HPUTOTOBIEHHS 2 K
BBICYIIEHHBIX (PPYKTOB?

4. Cwmema 30- npoueHTHbIH U 60-TTPOLIEHTHBINA pacTBOPBI KUCIOTHI U J00aBUB 10 Kr 4MCTOM BOABI, MOJYYMJIH 36-IPOIIEHTHBIN pacTBOp
kucnotsl. Eciu 661 BMecTo 10 kr Boawl go6aBuwimm 10 kr 50-mpoOLIEHTHOTO pacTBOpa TOW K€ KHUCJIOTHI, TO MOIY4Miu Obl 41-MpOLIEHTHBIM pacTBOp
KUCJIOTHI. CKOJIBKO KHJIOTpaMMOB 30-TPOIIEHTHOTO pacTBOPa UCIOJIL30BAIH VISl TIOJIYUYE€HUSI CMECH ?

5. IlepBble 2 yaca aBTOMOOWJIb €Xall CO CKOPOCTbIO 55 KM/4, clieyrolui yac — co ckopocThio 70 kMm/4, a mocienHue 3 yaca — CO
ckopocThio 90 km/4. Haiinure cpeiHIOI0 CKOPOCTh aBTOMOOMJISI HA TIPOTSKEHUH BCETO MYTH.

6. Bxuax pazmepom 1500 AeHEXHBIX €IUHUI] pa3felieH Ha JaBe 4JacTh. OT MepBOi YacTH, MOMENICHHOW B OaHK A, IMOJIYY4eHO 3a TOJ
MPOIICHTHBIX JCHET NpuObLIH 90 1.€., a OT BTOPOH YacTHu BKJIaAa, moMerieHHo B 6aHk b — 48 m.e. Kakoit mpoIrieHT To0BBIX BHITIIIAYUBACT KaXKIbIN
0aHK, €CJIM U3BECTHO, UTO I OaHKa A 3TOT MPOIEHT Ha 2 BbIIIE, YeM s 6anka b?

JleMOHCTPAUMOHHBII BAPUAHT MPOMEKYTOYHOM aTTECTAIIMU KKOHTPOJbHAsi padoTa»

Bapuant 1

1. Pemure ypaBHEHHE:

a) V9—x*(2cosx-1)=0;

X
6) lg> x+41g—=1;
) 19 970

B) V4X+12 ++/12—8x =/28+8x .

2. PemuTe HEpaBEHCTBO:
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a) log, (3x— x2)+ J3 <0,

2

6)3+X—|x-1>1;

342
B >2lo \/§
) 3 3 0;

3. Pemmre ypaBHeHHE B LeNbIX ynciax: 12X -5y =4,

x+3y_4x—3y_3

4. Pemmre cucremy ypaBHeHmii § X—3Y  X+3y -
34y% —x* =09,

5. Pemnre ypaBHEeHUE Iogz(x2 + 2)= COSTX.

log, 8x*log3(27x)

6. Pemure HEpaBEeHCTBO: <0.

x%—|x|
7. Pemute HepaBeHCTBO: 4%X13 — x3 % 4X < 256 — 4x3,

Bapmuanr 2
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1. Pemute ypaBHEHue:

a) V4 - x? (25inx—\/§)= 0:

6) log,” x + log, 2_3.
X

B) v1,25— X —1/1,25+ x =/0,5—0,5x .

2. Pemnte HEPaBEHCTBO:

a) log, (5x - x* )+ V5™ <o0;

4

x+2_
2 5§3Iogsi/§.
2 +1

6) 2+X—[2x+1 < -3;B)

3. Pemvre ypaBHEHHUE B LENbIX ynciax: oX —3y =11,

YEX Y-X

4. Pemute cucteMy ypaBHeHmid ¢ Y —X Y+ X
x> +y* =13

5. Pemute ypasHenue Sin(1,57 )= x* +2x+2.
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logs 9x+*log,(64x) <0

6. Pemnre HepaBeHCTBO
5x2—|x|

7.Pemmre HepaBeHcTBO: 313 — x3 % 3¥ < 81 — 3x5.
P

11 knacc
KouTtpoJsbHas padora no reme: Tpuronomerpuyeckue pyHKUun
Bapmuanr 1.
1. Omnpenenute YETHOCTh WIM HEYETHOCTh (PYHKIIUHU:
y = x?%sin 2x + x3 cos 6x(oTBeT 0GOCHYiiTE).

2. HaiimuTe o0macTh onpeaencHus U 00JIacTh 3HAYCHUN (DYHKITHH:
y = sin?x + 6sinx — 1.

3. Omnpenenute HAMMEHBIIUN MTOJIOKUTEIBHBIN MIEPUO (PYHKITHH:
y = 2sinx + 3cos2x — 1.

4. Haiiaute MUHUMaJIBHOE U MaKCUMaJIbHOE 3HAYEHUS (DYHKIIMU:
y = 4tgx + ctgx.

5. Tlocrpoiite rpaduk GyHKIMH U YPABHEHUS:
a)y = 3ctg|x|;

0) sin(2y + x) = 1.
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Bapuanr 2.

1. Onpepenurte 4eTHOCTH WM HEYETHOCTDH (DYHKITUH:
y = x2 cos 3x — x sin 5x(oTBeT 060CHYiATE).

2. HaiimuTe o0macTh onpeaencHus U 00JIacTh 3HAYCHUN (DYHKITHH:
y = cos?x —4cosx + 5.

3. Omnpenenute HAMMEHBIINHA TOJIOXKUTEIBHBIN MTepHoa QyHKINH:
y =3 cosx —4sin2x + 5.

4. Haiinute MUHUMaIbHOE U MaKCUMAaJIbHOE 3HAaYCHUS (PYHKIIUU:
y = tgx + 9ctgx.

5. Tloctpoiite rpaduk GYHKIIUN U YpaBHEHUS:
a)y = 2tg|x|;

0) cos(2y —x) = —1.

KonTpoabHnasi padorano teme:IIpon3BoaHasi u ee reoMeTpUYECKUIT CMBICJI

Bapmuanr 1

. 2 T
1. CocraBbTe ypaBHEHHE KacaTelbHOM K rpaduky GyHkimu Y = Sin(3X — ?) B TOUKE X = 3
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2. HaiimuTe mpou3BoAHYIO QYHKIIHH:

3
=5x*—2x*+—=—-T7;
a)y 5x

0) y= 2% + %sin X — 3tgx;

B) ¥ =/x(5x—3)

X
X% +1°

r)y=

3. Haitnure yrinoBoit ko3 duIMeHT KacaTelbHON K rpaduKy GyHKIIUHA

. /a
y =—3sin2x+5c083X — 7 B TOuKe ¢ abcuuccoit X, = o

4. Jloxaxute, uto GpyHkuus Y = (2Xx+3)° ynonerBopsieT cooTHomenuro 3y = (2X + 3)°. \/% .

5. Halinute 3HaMeHaTesnb OECKOHEUHO YOBIBAIOIIECH reOMETPUIECKON TPOTPECCUH, Y KOTOPOH KaxAblil ujieH B 6 pa3 OoJIbIlle CyMMBbI BCEX €€
MOCJIEYIOLIUX YJICHOB.

Bapmuanr 2

T p/a
1. CocraBbTe ypaBHEHUE KacaTeIbHOH K rpaduky GpyHKIMM Y = COS(E —2X) B TOYKE X = >
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2. Haitaure npon3BoIHYI0 QYyHKIIUHU:

5
=7x° +3x* ——+ 4
)Y X

0) y= —3\/§+%cosx —%ctgx;

B) ¥ = v/Xx(-2x+1),

X
x? -1

r)y=
. T
3. Haiimure yrioBoii koadduimenT kacarenbHoi k rpaduky Gpyakiun Y = —7 C0S3X + 2sin5X —3 B Touke ¢ abcrmccoit X, = 3

5. Joxaxwute, uto byrkmus Y = (2x+3)° ymosreropsier cootrommenmio 8000y” (4x —7)° + (y')3 =0.

4. Cymma 6€CKOHEYHON T€OMETPUUYECKOM MTPOrpecCHH paBHa 4, a CyMMa KBaJpaToB €¢ WieHOB paBHa 48. HaliguTe nepBblid YieH U
3HaMEHATeJ b POTPECCUH.

KonTpoabHasi padora nmo teme:IIpumMeHenre MPpoOU3BOAHON K MCCJIEIOBAHUIO (PYHKIMI

BapuanTt 1

Haiitu o6iacth onpenenetus QyHkiun:y = V5 — x2? — 4x

. 2x
Haiitu oOparnyto pyHkuuio: y = 3.7 11 3HAYCHHE apryMEHTa , CCITH 3HAYCHHE (GbyHKIIMM paBHO 2.

. 2x%-4
Haiiti HanOounbliiee 1 HauMEHbIIIee 3HaAYeHUE PYHKIUU: Y = Ha OTpe3Ke [0 ; 3].

x2+1

HaiiuTe HauGonbinee 3HaueHne GyHKIMu y = V—75 — 28x — x2

ok W N PE

Uccnenosats QYHKIHMIO U IOCTPOMTH €€ rpaduk: y = x2 + 6x + 8
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x2—

4
6. Pemmre HepaBeHCTBO > (0 METOJIOM UHTEPBAJIOB.
x+5
7. Touka aBUKeTCs NPAMOJIMHENRHO 110 3akoHy x(t) = 3t3 + 2t + 1.Haiijure ee ckopocTh B MOMEHT BpeMeHH t = 2 (koopaunara x (t)
U3MEpsETCs B CAHTUMETpaxX, BpeMsl ¢ — B CEKyHJax).
. . 4 .
8. Haiimure yroJ HakJIOHa KacateabHON K rpaduky Gynkmmu f(x) = 3 — ~ B TOUKE C abcuuccoit xy, = 2.
9. HanummuTe ypaBHeHHE KacaTelbHOM Kk rpaduky pynkuunu f(x) = x2 — 1 B Touke ero ¢ abeuuccoit x, = —1.
10. Heobs3aTenbHoe 3ananue. Pemmre HepaBenctso x(x? — 2x + 1)vV25 — x2 > 0.
Bapmuanr 2.
1. Haiitu o6nacte onpeznenaenus GyHknun:y = vé6x — x2 — 5
o 5x+2
2. Haiitu oOpatHyto GpyHKIHIO: Y = =, VI 3HAUCHUE apryMeHTa , €CJH 3Ha4eHNe (GbyHKIIMM paBHO 2.
o 2x2+49
3. Haiitn HanOosbiiee 1 HaMMEHbIIEe 3HaAYCHUE QYHKIUH: Y = 2,5 Ha oTpeske [0;2].
4. Haiinqure Hanbosnbinee 3HaueHne GyHKIuu y = V35 + 2x — x2.
5. MccnenoBath GpyHKIHMIO M TOCTPOUTH €& rpaduk: y = x? — 4x + 3.
x—1)(2x+3
6. PemuTe HepaBeHCTBO b €200 < 0 METO0M MHTEPBAJIOB.
x=5
7. Touka JBUKeTCS IpsAMOJIMHEIHO no 3akony x(t) = 3t3 + 2t + 1. Haiinure ee yckopeHre B MOMEHT BpeMeHHu t = 2 (koopauHaTa X (t)
U3MepseTCsl B CAHTUMETpax, BpeMsi £ — B CEeKyH/ax).
. . V3 .
8. Haiimure yroJy HakJIOHa KacateabHOM K rpaduky Gynkuuu f(x) = 1 — ~ B TOUKE €ro ¢ abcuuccoit x, = —1.
9. HanummuTe ypaBHEHHE KacaTenbHOMU K rpaduky Gpynkuuu f(x) = x? — 2x B TOUKe €ro ¢ abCUuccoi X, = 2. BhINOIHUTE PUCYHOK.
10. Heobs3aTenbHoe 3aaanue. Hauepture cxemarnyeckuil rpaduk QyHKIMH @, KOTOpas oNpe/esieHa Ha MPoOMexyTKe [-4;3], HempepbIBHA B
TOYKE X = —2, HO He AuddepeHnupyemMa B 9T0i Touke. M3BecTHO, 4to X = 1 — Touka Mmunumyma u @ (1) = 2.

KonTpoabHnas pabora no teme:IIpumenenne npou3BoHON K MCCIeI0BAHUIO (PYHKIMI

Bapmuanr 1
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1. Hccnenyiite pyrkuuio f(x) = —x3 — 3x2 + 4 u nocrpoiite eé rpadux.

2. Ywucno 12 mpenacraBpTe B BUIIE CYMMBI IBYX HEOTPUIIATEIBHBIX CIIaraéMbIX TaK, YTOOBI POU3BEICHUE KBaJpaTa OJHOTO U3 HUX Ha
YABOEHHOE JIPYro€ ciaraeMoe OblI0 HauOOJIbIINM.

3. Heobs3arensHoe 3ananue. Jlokaxure, uto pynkuus @(x) = —4,x — cos?x + sin’x yObIBaeT Ha MHOKECTBE JEHCTBUTEIBHBIX YUCEIL.

Bapuanr 2

1. Hccnenyiite pynxmuro f(x) = —x3 + 3x? — 4 u noctpoiite eé rpadux.

2. qI/ICHO 9 Hpe}ICTaBBTe B BUJIC CYMMI)I ABYX HCOTpI/IHaTeHBHBIX cJiaraeM Tak, T-ITO6I:;I HpOI/ISBCJICHI/Ie KBaJIpaTa OJHOT'O U3 HUX Ha YTpOCHHOC
Jpyroe ciaraemMoe ObUI0 HauOOoIbIINM.

3. HeoOs3arennnoe 3aganue. Jokaxure uto Gpynxuus f (x) = 2 sinx sin(0,57 + x) + 3,2x Bo3pacTaeT Ha MHOXECTBE JEHCTBUTEIBHBIX

qUCe
KonTpoabHasi padora nmo teme:IIpumMeHenre MPpOU3BOAHON K MCCJIEIOBAHUIO (PYHKIMI
Bapuanr 1.

1. Haiigure craunonapubie Touku Gpyukuuu: f(x) = 3sinx + 2 cos x.

2. Ompezenure IPOMEXYTKH MOHOTOHHOCTH M 3KCTpeMyMbl pyukimu: f(x) = §x3 + 2x% — 5x + 1.

3. Jlokaxure, uro pynkuus f(x) = 4x — 3 sin xBo3pacraer Ha BCEN YMCIOBOM NPAMON.

4. HaiiguTe Haubonbluee U HauMeHbIee 3HadeHns pynkuun f(x) = x3 — 3x2 — 9x + 10mHa orpeske[—2; 4].

5. MHccnenyiite pynkuuiof (x) = x* + 4x? — 5 u nocrpoiite ee rpadux.

6. UYwucno 180 pazbeliTe Ha TpH CcllaraeMbIX Tak, YTOOBI IBa M3 HUX OTHOCHIIMCH Kak 1:2, a MpOM3BEACHHUE TPEX ClIaraeMbIX ObLIO
HAuOOJIBIINM.

7. Haiitu npou3BoHYIO (PYHKIUU:
a)y = (3x—4)(2x + 5).

1
6)y = x* +;—4X.

1
B) y=- x2+8’

r)y = 33/x — 4 cosx.
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1
)y =x°+ 3xo — 4%,

8. Haiitu npenen ¢pyHkuuu:
a) lim,_,(x* — 2x + 5).
x3+ 8

r) limyg sin 5x+sin 3x
Bapmuanr 2.
1. Haiigute cranmonapusie Touku Gyakuuu: f(x) = 2 sinx — 3 cos x.
2. Ompezenure IPOMEXYTKH MOHOTOHHOCTH M 3KCTpeMyMbl pyukimu: f(x) = éx?’ + %xz —4x + 2.
3. Joxaxure, yro ¢pyHkuus f(x) = 5cosx — 7xyObIBaeT Ha BCEl YMCIOBOM IPSIMON.
4. HaiiguTe Haubonbiuee U HaumeHblnee 3HaueHus pyakmuuf (x) = x3 — 9x2 + 15x + 1 Ha orpeske[—2; 6].
5. MHccnenyiite pynkuumio f(x) = x* + 8x2 — 9u nocrpoiite ee rpadux.

6. UYwucno 300 paszbeliTe Ha TPH CllaraeMbIX Tak, YTOOBI IBa M3 HUX OTHOCHIIMCH Kak 2:3, a MPOU3BEICHUE TPEX CaracéMbIX ObLIO
HauOOJIBIINUM.
7. Haiitu mpou3BoHYIO QYHKITUH:

a)y = gx(x + 4).

6)y =x°>—7x%+8.
15x—1

B)y = Xx+3°

1
r)yzx/i—ﬁ—sinx.
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a)y=y=ﬁ—§tgx.

8. Haiitu npenen ¢pyHkuuu:

. x3 +x%—11
a) lim —————
) oy 8x%2 + 5
P, x% —4
) xl—r>r21 X—2 )
. COS X
B) llmx_)g promm
_ c0s5x —cos7x
r) lim > .
X—0 X

KonTposbHast padora nmo remMe:npuMeHeHHUe MPOU3BOIHOM VISl HAX0KACHUSA HAMOO0JIbIIMX U HAUMEHbIIUX 3HAYEHU BeJIMYMH.

Bapuanm 1

OnpeenuTh MIHOBEHHYIO CKOPOCTh TOUKH, IBUKYILEHCS MPAMOIMHEIHO 1o 3akony S(t) = 2t? + 5 B MOMEHT BpemeHHu t = 4
Hanumure ypaBHEHHE KacaTelbHOMN, MpuBeaéHHOMN K rpaduky ¢pyrkuun f(x) = x2 + 2x — 8 B Touke ¢ abcuuccoii x, = 3

1
2
3. Omnpexenure NPOMERYTKH MOHOTOHHOCTH (pyHkuuu f(x) = §x3 +2x2—-5x+1
4. Onpenenure sxkcTpeMyMbl pyaxuuu f(x) = x* +4x2 -5

5. Haiigute Hanbonbinee u HauMeHbliee 3Hadenus Gynkuun f(x) = x3 — 3x% — 9x + 10 na otpeske [—2; 4]

6. Haiinure 3HaueHne npousBogHOM GyHkIMKM Y = f(Xx) B Touke X . Eciin KacarensHas K 9T0# QYHKIUH IPOXOINUT YEPE3

toukuA( 0; 5)u B(—4;—1)
o o o o T

7. HaiiguTe yrnoBoii koahduiueHT KacaTenbHoi K rpaguky pyHKIHUU Y = c0S3x B TOUKE ¢ aOCLUCCOM X = .

8. Haiigure yroa HaKJIOHA KacaTENbHOMN K MOJOKHMTEILHOMY HAIPABICHUIO OCH aOCIICC, MPOBEASHHOM K rpadMKy QYHKIMH Y = X2 B TOYKE
a=0,5

9. Haiigure npoussoanyo GpyHknun y = 3x7 — 2Vx +5;

10. y = 5sinx — 2cosx + 3tgx.

Bapuanm 2
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OnpeeuTh MITHOBEHHYIO CKOPOCTh TOYKH, JIBUIKYILENHCS MPAMOIMHENHO 1o 3akony S(t) = —4t? + 3 B MOMeHT BpeMeHu t = 3
Hanumuire ypaBHEHHE KacaTelbHOMN, MpuBeaEHHON K rpaduky pyrkuun f(x) = x2 — 2x — 3 B TouKe ¢ abCuccoit xo = 2

w NP

1 3
OrnpeiesinTe MPOMEKYTKH MOHOTOHHOCTH (yHKImu f(Xx) = §x3 + Exz —4x+2

4. Onpenenure sxkctpemymbl pynkmun f(x) = x* +8x2 — 9

5. Haiigure Haubonbliee u HauMeHblIee 3HadeHus Gyakuun f(x) = x3 — 9x? + 15x + 1 Ha oTpeske [—2; 6]

6. Haiinure 3HaueHue npon3BoaHoi Gyukimu y = f(x) B Touke X . Eciiu kacarenbHast K 3TOi QYHKIMH TPOXOJIUT Yepes3
touknA( 0;4)u B(—1;5)

7. Haiigute yrioBoit koapduimeHT kacarenbHON K rpaduky GyHKIIMUA Yy = SinZ2x B TOUKE ¢ aOCIUCCOM X = %

8. HaiiguTe yros HaKJIOHA KacaTeNbHOMN K TIOJIOKUTEILHOMY HANPABJICHHIO OCH aOCIMCC, TIPOBEAEHHOM K TpaduKy QYHKINM ¥ = X2 B TOUKE
a=0,5

9. Haiinure npoussoanyio GyHKIHN y = 5x° — 24/x + 4 ;

10. y = 6sinx — 4cosx — 2tgx.

KonTpoasHnasi padora no treme:Ilepsoodpa3nasi U HHTErpaJ
Bapuanm 1.

1.Bbluncnure UHTErpa:
T

a) [# sin 3x dx;
12

2 x343x2

6)f, - dx.

2.HaiinuTe momaas GUrypsl, OrpaHUYCHHOMN JIMHUSAMU:

a)y=4—x%y=0;
0)y =3cos2x;y=0;0<x S%.
3.Haiiaure o6muii Bua nepBooOpasusix mis Gynkmmu: f (x) = (3x — 2)3 — 2 cos (Sx — g)
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. 1
4. Jloxaxwure, uto QyHkmus Y = 4X° +2sin2X — = —5 gpasercs mepBooOpasHoii s
X

dyskmmn Y = 36X° +4c0S2X + x_12 :

5.CKOpOCTB MPAMOJIMHEIHO ABUKYLIeiics Touky 3a1ana Gopmynoit v(t) = t2 — 3t + 2. Hanummure GopMyIsl 3aBUCHMOCTH €€ YCKOPEHHS AU
KOOPIMHATBLX OT BPEMEHUL, €CIIM B HavalbHBIM MOMeHT BpeMenn(t = 0) koopauHatax = —5.

Bapuanm 2.

1.Bbruncnure UHTErpa:
T

a) [+ cos 2x dx;
12

4 x3-2x2

6)J;

2.Haiigute muromanb GUrypsl, OorpaHuYEeHHON JIMHUSMH:

dx.

x—=2

a)y =9 —x%y=0;

0)y =4sin3x;y=0;0<x Sg.

3.Haiigure oOmuii Bua nepBoodpasubix mis Gpyakmun: f (x) = (5x — 3)% + 3 sin (Zx — %)

4. Tokaxute, uto Gyrkims Y = —3X° + 2tgx++/— X +5INX—7 sBiusercs

6 i ) y =-24x" + 2 1 + >
HepBOO pa3HOI/I JJIA KO = — - —.
v cos’x 2./—-x X
5.CKOpOCTh MPAMOJIMHENHO ABKYIIENcs Toukn 3a1ana popmynoiiv(t) = —t? + 4t + 3. Hanmmre GopMyIibl 3aBUCUMOCTH €€ YCKOPEHUAA U
KOOPJIMHATBIX OT BPEMEHUL, €CIIM B HAYAIbHbINH MOMEHT BpeMenu(t = 0) koopauHatax = —2.
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JleMOHCTPAIMOHHBII BAPUAHT MPOMEKYTOUYHOI aTTeCTALNU «KKOHTPOJIbLHAsI padoTa
Bapuanm 1.
1. Haiinure Hanbosibliee U HauMeHbIee 3Hadenus Gyakuuuf (x) = x3 —9x?2 +15x + 1 Ha orpeske[—2; 6].
2. MHccnenyiite pynkumio f(x) = x* + 8x2 — 9u nocrpoiiTe ee rpaduk.

3. Touka ABUKETCS NPAMONMHENRHO 110 3akony x(t) = 3t3 + 2t + 1. Haiinute ee ckopocTh B MOMEHT BpeMenH t = 2 (koopauHaTta x (t)
M3MEPSIETCS B CAHTUMETpaX, BpeMs £ — B CEKyHJax).

. . V3 .
4. Haiiure yroJ HakJIoHa KacateabHol K rpaguky Gynkmmu f(x) = 1 — — B TOUKe ero ¢ abcuuccoit x, = —1.

5.Haitaute naunbonbinee 3HaveHne GyHKIHN y = V—75 — 28x — x2

. 7X . X 7X X
6.a) Pemure ypaBHeHue: sin —sin - + COS—COS - = cos?3x.

o 31
6) HaI/IILI/ITe BC€ KOPHH 3TOTO YpaBHCHUA, IPUHAIICKAINUE OTPEIKY [T[; 7]

Bapuanm 2.

1. Haiigute HauGosbiiee 1 HauMeHbLIee 3HadeHus Gyrkuun f(x) = x3 — 3x? — 9x + 10na orpeske[—2; 4].
2. MWccnenyiite pynxuuiof (x) = x* + 4x? — 5 u nocrpoiite ee rpadux.
3. Touka aBUIKETCS NPAMOJIMHEIHO 110 3aKony x(t) = 3t3 + 2t + 1.HaiiiuTe ee yckopeHue B MOMEHT BpeMeHH t = 2 (koopaunata x(t)
U3MepseTCs B CAHTUMETpax, BpeMs t — B CEKYH/IaxX).

. . 4 .
4. Haiigure yroj HaKJIOHa KacaTelbHOM K rpaduky Gpyukuuu f(x) = 3 — - B TOUKE C abcuuccoit x, = 2.

5. Haiinute HauMeHblee 3HaueHne QYyHKINH Y = V75 4 28x + x2

.. 5x . 3% 5Xx 3x
6.a) Pemure ypaBHeHue sin — Sin—+cos—-cos— = 2cos?x.

o 5T
6) HaI/LZ[I/ITe BC€ KOpHHU 3TOT'O YpaBHECHUA, MIPUHAMJIC)KAIIUE OTPE3KY [T[; 7]
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KonTpoabHnas padora no reme: KomOunaropnka
Bapuanm 1.

1. VY4eHuk 3a MecsIl OJIYYHII CISAYIOINE OTMETKH 110 MaTEeMATHKU:

3,4,2,5/4,53,4,5,3,2,4,3,4,3,5.

a) CocTaBbTe CrPYNIIUPOBAHHBIA PAJT TUX JaHHBIX.

0) Haitnute o6bem, pazmax, MOy, CpeIHEe.

B) Beimummte Tabnuiry pactpeesieHns JaHHBIX, YKa3aB KPAaTHOCTh U YaCTOTY KaXJI0W BapHaHTHI.

r) [TocTpoiite rucrorpamMmy pacnpezeneHus: JaHHbIX.

2. B cronoBoii ecth 4 Buna Oynodek u 3 Buaa kode. CKOJIBKO CYIIECTBYET BAPUAHTOB 3aBTpaKa JJIs CTYJACHTA, €CIIM OOBIYHO OH TIOKYIAeT OJIHY
Oynouky u oauH Kode?

3. B smuke nexxar 12 mapukoB, 1Ba U3 KOTOPBIX Oembie. KakoBa BEpOSTHOCTH BHITAIIUTH HAayraj Oenbiii mapuk? OTBET OKPYIJIUTE 10 COTHIX

n—2 _
4. Pemnre ypaBHEHHUE: Co ™ =21

5. B ciyqaitHOM 3KcniepuMeHTe OpocaroT TpH UTpaibHbIe KOCTH. HaliuTe BeposiTHOCTh TOTO, YTO B CyMMe BhITIazeT 11 0ukoB.

Bapuanm 2.
1. VY4eHuK 3a MeCSIl OJYYHIT CISAYIOMNE OTMETKH 110 MaTeMAaTHKH:
2,3,2,3,4,5,2,2,3,2,2,3,4,2,5.
a) CocTaBbTe CrpYNITUPOBAHHBIA PSJT ATUX JTAHHBIX.
0) Haiigure o6bvem, pazmax, MOy, CpeaHee.
B) BemuimunTe Tabiauily pacpeneneHus JaHHbIX, YKa3aB KPaTHOCTh M YaCTOTY KaXJI0W BapUAHTHI.

r) [TocTpoiite rucrorpamMmy pacnpezeneHus: JaHHbIX.

2.B rap,uepoGe Y ACBYLIKU €CTb 7 BUIOB 6J'Iy30K u3 BuUaa 1000K. CKOJIBKO CyHmIeCTBYCT BaApUAHTOB BLI60pa KOCTIOMaA, €CJIN OOBIYHO OH COCTOMT

u3 OMy3KH U 100KU?
3. B Baze nexar 15 xoHdeT, msITh U3 KOTOPBIX MIOKOJaaAHbIe. KakoBa BEpOATHOCTH BRITALIUTH HAYTaJl MOKOIaAHYI0 KOH(peTy? OTBET OKpYriInTe
710 COTBIX

4. Pemmre ypasHenue: Cpzy = 28
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5. B ciydaitHoM sKcniepuMeHTe OpocaroT TpH UrpaibHbie KocTH. HaliuTe BeposiTHOCTh TOTO, YTO B CyMMe BhITaAeT 11 oukoB.
Bapuanm 3.

1. Y4eHuk 3a MecsL NOJIy4YHJI CIEAYIOIHAE OTMETKH 110 MAaTEMATHUKU:
5,4,5/5,4,55,4,5,3,2,4,2,4,3,5.

a) CocTaBbTe CrpyNIUPOBAHHBIN PSJl TUX JTAHHBIX.

0) Haitnute o6bem, pazmax, MOy, CpeIHEe.

B) Bemmiunre Tabauiy pacnpenenenns JaHHbIX, YKa3aB KPATHOCTh M YaCTOTY KaX 101 BapUaHTBHI.
r) [TocTpoiite rucrorpaMmy pacnpezeneHus: JaHHbIX.

2. B rapaepo6e y neBymiku ecTh 7 BUIOB 01y30K 1 3 Bua F000K. CKOJIBKO CYIIECTBYET BApHAHTOB BHIOOPA KOCTIOMA, €CJIM OOBIYHO OH COCTOMT
n3 Oy3Ku U 100KH?
3. B Baze nexar 15 koHdeT, nITh U3 KOTOPBIX MIOKOJaaHbIe. KakoBa BEpOATHOCTH BRITALIUTh HAyraJl HIOKOJaAHYI0 KoH(peTy? OTBET OKpYyriuTe
JI0 COTBIX
4. Pemnre ypasuenne: Clzy = 28
5. B ciyqaitHOM 3KcniepuMeHTe OpocaroT TpH UTpaibHbIe KOCTH. HaliuTe BeposiTHOCTh TOTO, YTO B CyMMe BhITIaZeT 11 0ukoB.
Bapuanm 4.

1. VYdeHuK 3a MecsIl OJTYYHII CISIYIOINE OTMETKH 10 MaTeMaTHKH:

3,3,4,3,4,4,2,4,2,3,4,2,4,5.

a) CocTaBbTe CIpYIITUPOBAHHBIN PSIJl ATUX JAHHBIX.

0) Haitnure o0bem, pazmax, MOy, CpeaHeEe.

B) Beimummre Tabnuiy pacnpeieieHus JaHHBIX, YKa3aB KPATHOCTh U YaCTOTY KaKIOW BapHaHTHI.

r) [locTpoiite rucTorpaMmy pacrnpeieiieHus JaHHbBIX

2. B ctonoBoii ecth 4 Buaa O6ynouek u 3 Buga kode. CKOIbKO CYIIeCTBYET BAPHAHTOB 3aBTpaKa JJsl CTyJIEHTa, €CITU OOBIYHO OH MOKYIaeT OJIHY
OyI04Ky U 0UH Ko(e?

3. B suke nexxat 12 mapukoB, 1Ba U3 KOTOPBIX Oenble. KakoBa BEpOATHOCTD BHITAIUTH Hayraj Oembiii mapuk? OTBET OKPYTIUTE 10 COTHIX

n—2 _
4. Pemure YpaBHCHHUCEC! C” =21

5. B ciywaiiHoM skcniepuMeHTe OpocaroT TpU UrpaibHble KocTu. Haliiute BepoATHOCTB TOTO, YTO B CyMMe BbImajeT 11 oukos.

KonTposabHas padoTa no reme:JjieMeHTbI TEOPHH BePOSITHOCTEN
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Bapuanm 1
1.B ropoackoii qyme 30 genosek. M3 HuX Ha 00IIeM 3aceJaHiH HAJ0 BEIOpATh MPEICEIATENsI, a TAKXKE €ro TIEPBOTO, BTOPOTO U TPETHETO
3amecTtuTesne. CKOJIbKUMH CTIIOCOOaMH 3TO MOKHO CHeNaTh?

2.CKOJBKO pa3IMYHBIX YETHIPEX3HAYHBIX YHCENI MOXKHO cocTaBuTh U3 udp 0, 1, 2, 3, 4, 5, 6 npu ycnoBur, 9T0 HUPPHI MOTYT TOBTOPSATHCS ?

3.Pemmre ypaBrenue CX 2 + 2x = 9.

) 5
4 HanummuTe pas3iokeHue CTeneHn OMHoMa (— - xz) .
X

5.B ypHe HaxozasTcs 3 Oenbix U 4 yepHbIX mapa. KakoBa BEpOsITHOCTb TOTO, UTO BBITSHYTHIE U3 HEE HayJauy /iBa IIapa OKaXyTcsl OeIbIMU?

6.Ha npsimoli B35ThI 8 TOYEK, a HA MapajuIeIbHOMN el MpAMON — 5 TodeK. CKOJIBKO CYIIECTBYET TPEYrOJIbHUKOB, BEPIIMHAMU KOTOPBIX SIBISIOTCA
JNaHHBIE TOYKU?

Bapuanm 2
1.B sxT-kmy6e coctout 9 denosek. M3 HuX Ha 001eM coOpaHuu HAIO BRIOpATh MpeIceaaTelIs, 3aMeCTUTENs, CEKpeTapsl ¥ KazHaues. CKOJIbKUMU
crroco0amMu PTO MOYKHO CIENIaTh?

2.CKOJIBKO YeThIPEX3HAYHBIX YMCEJI MOYKHO COCTaBUTh U3 1udp 1, 2, 3, 0 npu yciaoBuM, 4To Kaxkaas 1udpa MOKET BCTPETUTHCS B 3aITMCH YHCIIA
JIMILb OJTUH pa3?

3.Pemmre ypaBnenue CX22 = x2 — 13.

6
1
4. HanuiuTe paznoKeHue cTerneHn OuHoma (; + Zx) .

5.B ypHe HaxogsTcs 2 6enbix, 3 KpacHbIX U 16 4epHBIX mapoB. KakoBa BEposSTHOCTh TOTO, UTO M3 BBIHYTHIX Hay/ady ABYX IIapOB OJUH
OKaXkeTcs OeJbIM, a IPYroi KpacHbIM?

JleMOHCTpAallMOHHASI BEePCHS TECTHPOBAHHUSA

Bapuantl
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1. Haiture suauenne f'(2)+ f/'(=1), ecm f(x) = 23 —7x%+ 3x + 10
A) 68: B) -7; C) 14; 1) 22: E)106.

2. Haiimure o6nacts onpenenenus GyHkuuu y = —3X +
- X

A x#2; By x#z-2; Cxe(-0-2); mx#0; E)xe(2+x).
3. Haiiaute skcTpeMyM (YHKIMA 1 onpeaeuTe ero BHi: f(X) = -4x° - 6x - 2

A)x:—g ,T.min;  B) x:—g,T. max; C) xzz, T. Max; ) xzz, T.min,

E). x=——, T.max.
3

cosx=1
4.Pemivte ypaBHEHHE:

A)]ZH;B)% + 27zk;;C)27zk;,ZZ)% + 7N ; E) npyroe pelieHwue.

5. Haitaute npoussoanyto pynkuuu f(X) = (5+4x)(4x —5)

A) 32x%; B) 32x; C) &% ) 16; E)I6x.

6. Haiixure nmpomexyrku Bospactanusidyrkmun T (X) = =X +2X — 3

Matl Bl-Lo) 000)  m(-ee)  B-2).

7. Haiiute TaHreHc yriia HakJIoHa KacaTenbHol K rpaduky pynkuuu f(X) = 5x* + 2X B Touke M (1;3)
AMtga =5; B)iga=16; C)tga=6; M) tga=14; E) tga =12,

8.Haiinure cosa, ecnusina = 0, 814% <a<T.

A) -0,6; B) -0,7; O) 1,4 ) 0,22; E)1,06.

9. Beruuciure arcsin(— g}

A)- 45°; B) 145°; C) 60°%; D) 30°% E) 120°.
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10. Kakas u3 ¢pyHKIuUS SBISIETCS HEUYSTHOM?

A y=x —2x*; B)y=x"-2x*; O y=x"+2x* ) y=x"+2x°

E) y=x'-2x°.

11. CocTaBHTh ypaBHEHHE KacaTeNbHON K rpaduky Gpynkmmn Y = x> —4x —5 B Touke xo= -1
A) y=-2X-8; B) y=6x-1;,0)y=—2x+3; DY=X; E)y=-6x-6.

12. Haiizute Hanmenpinee 3Hauenne dpyaxman Y = 2X° +5X* —10x° + 3 Ha orpeske [-2;0]

A)79; B) 0; C) -99; ) 3; E) 10.
3 2
13. Mana ¢pynkius f (x) = —X? — XT + 3x — 20. Haiiaurte e€ kpuTHyeckue TOUKU
A)-1; 3; B) -2;1,5; C)-15; 2; ) 5; 2; E) -3; -1.

14. Pemute HepaBeHCTBO COSX > 3

A) —2—7T+27zn;2—ﬂ+27zn ,ne’; B) £+27zn;2—ﬂ+27zﬂ neZ;
3 3 3 3

0) —£+27zn;£+27znj,nez; 1) —£+7zn;£+7zn),nez.
3 3 3 3

E) npyroe pemenue.

. T T
15. Haiiyure 3Hauenue Beipaxkenns 06SIN 2= —2c0osm — tg 2=,

1 1
A) 3,5; B)5§; C)6€ : 1) 4,5.E) -3;

T
y= 3C05(X + —]— 2
16 Haitigurte MHOKECTBO 3HAa4YCHUM byHKIIUN 3

Ay (=11 B) [=5:1l ¢ [1:3], m =52 E)L4);
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17.Haiimte npon3Boauyio GyHKImn Y = 2COS X — 3x°
A) —5sinx—6x;B) —5cosx—6x () —5cosx—3x; ) 5sinx+6x_ E)stgx+2.
18.Bbramciute:cos’ 15°- sin® 15°

J 3

A) T B) 0,5C) OD)1E) - 0,5;

19. Pemmre ypaBaenne 2Sinx =—1
+7 + m,n +7 4 2m
A) 3 e’/ ;B) 3
E) npyroe pemenue.
1
20. Touka JBMXKETCS MPAMOJIMHENHO 1o 3akony S(t) = 2t° + Etz —t . Berancioute yckopenue Touku npu t = 1.

A) 2B) 10C) 12D) 3E) 13

21. Hanmiwm ypaBHEHHUE KacaTelbHOH K rpaduKy QYHKIUU y = sin2X +1 B To4uke My (%; 2)

A) y:2x+2—g B) y=1 C)y:x+2—%D)y=-l E)y=2
Bapuanr2
1. Haitnure 3uauenue f'(2), ecmm f(x) = 4x3 — 2x - 45
A) 46; B) 36; C) 98; 1) 106; E) 102.

5
2. Haiigute obnacts onpenenenus GyHKIUu Y = —3 +7x

A xz-3; Byx#3; Cxe(—0;-3); mx#0; E)xe(3+w0)
3. Uccrenyiite dynxumof(x) = -0, 5x°+2x-3 Ha sKcTpeMyM
A) x = -4,1.min; B) x =1,1. max; C) x =2, 1. max; ) x =4, T.min; E). x = -1, T.min.

4.Pemnre YpaBHECHHUE:! sinx = —1
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A)zzn;B)—%+27zn;C)7r+27m:ﬂ)—%wrt;E)Z;zr

5. Haiiyre npoussoamyio dyukmun f (X) = (7 - 4x)°
A) —4(3-4x)°; B)-9(3-4x)°; 0)3(7T-4x)*; M-12(7-4x)%;

E)12(3—4x).

6. Haiimmre npomexyrku yomBanusapynkimu f (X) = X* —6x* +5

A) [0;0);  B) (—o000); o[04, m(o0]uldx); B [-40]

7. Haiiyiure TaHreHC yria HaKIOHA KacaTenbHoi K rpaduky byrkimn f (X) = —3x° —5X B Touke M (2;6)
Atga =19; B) tga =-13; C) tga =-17; m tga =8; E)lga =29.

. 4 31
8. Brruucnure sina, eciicoso = SU <a< 2m.

A) -0,6; B) 0,36; C) 0.98; 1) 0,6; E) -0,2.
9. Beruucnure arcco{— gj

A) 45°% B) 135 C) 60°% 1) 30°% E) 130°.

10. Kakas u3 QpyHKIMS SBISETCS HEUECTHOM?

A y=x"+x° B) y=x+x":C) y=x-x*;J1) y=X"+X*;E) y=x"—x".

11. CocraBuTh ypaBHEHHUE KacaTenbHOH K rpaduky QyHKIUU Y = 2/x B TOuKE X0=4
1 1
A) Yy=X+1; B)y:zx+1; C)yzzx—l; y=6-05x; E)y=x-1.
12. Haiinute HanbGosbliee 3HaYCHUE QYHKIIUN Y = x> +05x* —x*+3 na OTpe3Ke [— 2;0]
A) 1,92; B) 99; 0) 3.5 ) 6,7, E) 670.

3 2
13. Mana ¢pynkuus f (x) = % + X? — 2X — 3. Haiinure €€ KpUTU4EeCKHE TOUKH
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A) 2; -1, B) 1; -2; O -3; 2 n)-2; 3; E)3; -1.

14. Pemure HepaBeHCTBO SINX > >
V4

A)(—Ooi—j; B) Z+7m;5_7’+7m neZ;C) £+27zn;5—7[+27zn neZ;
6 6 6 6 6

1) (’é+2m;1z”+2mj,nez. E)(—%+27m;%+2ﬂn),nez;

. 7T T
15. Haiinute 3nauenue Boipaskenus dSIN ? T —3cos’ § +1gr.

A)2,5; B) 1,25; Q) 1,75; 0 1,5E)1.
16.Bbrunciure:cos’ 75° - sin’ 75°.

J 3 J 3

A) —— B)0,5C)0D)- —— E)- 0,5

2 2
17. Haiigure npousBoaayio Gpyukiuu: f(X) = sin 2xcos2x

A) —4c0s2x-sin2xB) 2cos4x C) 2¢0s° 2x +2sin’ 2x JI) 4sin2xE) €0s” 2x —sin® 2x

18.Haiiaure MHOYECTBO 3HAYCHUM byHKIUU: y= 5 COSX+2

Ay (=110 ) o) 1531y [=5-2] 3,73,
19. Pemnre ypaBHEeHHE: 2Sin X COS X = 1
A) (‘1)n£+5n, nez B)bmn, ne Zc)i+nn, nezZ
12 2 12

D)—l+nn,nez E)Swm
12

20.MarepuanbHas TOYKa IBHKETCS 1O TNPSMOW JIMHUU 1O 3akoHy S(t) = 32 + 4c0s(0,5 =t). Haiinure cKOpOCTh MaTepHAIbHON TOYKHM B MOMEHT
BpeMmeHu t = 2C.
A) 15 m/c.B) 13 m/c. C) 12 m/c. 1) 19 M/c.E) 21 m/c.
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21. Hanumum ypaBHEHHUE KacaTeNbHOH K rpaduKy GyHKINU y = sin2X +1 B Touke My (%; 2)

A) y=2x+2—g B) y=1 C)y=x+2—§D)Y:'1 E)y=2

O EHOYHBIE MATEPHUAJIBI 11O MO YJIIO «I'eomeTpus»
JleMoOHCTpallMOHHAsI BepPCHS KOHTPOJIbHBIX padoT

Konmponvnaa paboma«Axcuomor cmepeomempuu. Ilapannenvnocms npamvix, npamoil u niocKoOCmuy.
Bapuanm 1.

1.0cuoBanue AD tpanerun ABCDiexut B utockocTH o. Uepes Touku Bu C mpoBeieHsI TapajuielbHbIC MPSAMBIC, TIEpeCceKarone TIOCKOCTh O
B Toukax E u F cooTBeTCTBEHHO.

a) KakoBo B3auMHOe€ pacnosyiokenue npssmMoixEFu AB?
0) Uemy paBeH yroa mexay npsmeiMuEFu AB, ecniu <ABC = 150°? OTBeT 000CHYyiiTE.

2. Jlan npoctpancTBeHHBIN YeThipexyroibHUK ABCD, B kotopom nuaronanu AC u BD paBabl. CepeiHBI CTOPOH ATOTO YEThIPEXYroIbHUKA
COCIMHEHBI TIOCJICIOBATEIBHO OTPE3KaMHU.

a) BrinosHuTE pUCYHOK K 3a/1a4e.
0) JlokaxuTe, 4TO MOJIY4CHHBIN YETBIPEXYTOJbHUK — pOMO.
Bapuanm 2.

1. Tpeyronsauku ABCuADC nexaT B pa3HbIX IJIOCKOCTSIX U uMeloT o01yto ctopory AC. Touka P — cepennna ctoponst AD, Touka K—
cepenuna DC.

a) KakoBo B3anmMHoe pacrnosioxxenue npsaMbixPKu AB?

6) Uemy paBeH yroia mexay npsMeiMuPKu AB, ecin < ABC = 40°,< BCA = 80°? OtBet o0ocHyiiTe.
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2. an npoctpanctBeHHbIi yeThipexyronbHuk ABCD, Mu N — cepeaunbl croporn ABu BC cootsercrBenno, E € CD,K € DA,DE:EC =
1:2,DK: KA = 1: 2.

a) BeinosHuTE PUCYHOK K 3a/1a4e.

0) Hokaxwure, uyto yeTsipexyroabHuKk MNEK—Tpaners.

Konmponwvnaa paboma «Ilapannenvhocme npamblx u niocKkocmeiiy.
Bapuanm 1.

1.ITpumble an brexar B mapasieabHbIX IIIOCKOCTIX @ U §. MOTYT 71 3TH TipsiMbIe OBITH : a) apayuIeIbHBIME, 0) ckpenuBatomuMucs? Cuenaite
PHUCYHOK JUIsl KaX/I0r0 BO3MOKHOTO CITydasl.

2. Uepes Touky O, jexanryo Mex 1y napauieIbHbIMU THIOCKOCTAME @ U f3, ipoBeaeHbl mpsimbie lu m. [psimast | nepecekaer mockoctu @ u 8 B
Toukax A; U A, COOTBETCTBEHHO, IIpsiMasi M — B Toukax B, ¥ B,. Haiinute qnuny otpeska A, B,, ecnu A{B; = 12cm,B,0: 0B, = 3: 4.

3. N3o6pasute mapamienenunen ABCD A, B, C; D, v moCTpolTe ero ce4eHue I0CKOCThIO, MpoXoasiiei yepes Touku M, N v K, siBastomuecs
cepenunamu pedep AB, BC v DD;.

Bapuanm 2.

1.ITpumbie au brexar B mepecekaroImxcs MIOCKOCTAX & U . MOTYT JIM 3TH MPsIMbIE OBITH : a) MapajuieIbHBIMU, 0) CKPEIIUBAIOIUMHUCS?
ChenaiiTe pUCYHOK JUTSI KQXKJI0TO BO3MOKHOTO CITydasi.

2. Uepes Touky O, He Je)Kallyl0 MEX1y MapauieIbHBIMU TNIOCKOCTAME & U f3, ipoBeeHbl npsiMbie lu M. IIpsimas | mepecekaet miockoctu a u 8
B Toukax A; U A, COOTBETCTBEHHO, IpsiMasi M — B Toukax By u B,. Haiinute nnuny otpeska A, B,, ecniu A,B, = 15cm,0B;: 0B, = 3:5.

3. N3o6pasute terparap DABC u nmocTpoiite ero ceueHue miIoCKOCThI0, Ipoxo el yepe3 Toukun Mu N, seistomuecs cepeaunamu pedep DC
u BC, u Touky K, takyto, utro K € DA, AK: KD = 1:3.

Konmponvnaa paboma«llepnenouKkynaprnocms npamvix u njaiocKocmeiy.
Bapuanm 1.
1./Ilnaronanbky6a paBHa 6 cM. Haiiqure:
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a) pedpo Kyoa;

0) KOCHHYC yIJla MEXIy AUaroHablo Ky0a U MJIOCKOCTHIO OJHOM U3 €ro rpaHei.

2. Cropona AB pomba ABCD pasna a, oauH u3 yrios pom6a paser 60°. Uepes cropory AB npoBe/ieHa MITOCKOCTh 0 Ha PACCTOSTHUU % OT TOYKH
D.

a) Haitnure paccrostare ot Touku C 110 MIIOCKOCTH 0.
0) [lokaxuTe Ha puCyHKe JIMHEHHBIN yros nqyrpanHoro yrina DABM, M € a.
B) Haliaure cuHyc yriia Mexay mIOCKOCTbIO poM0Oa U IJIOCKOCTBIO (.

Bapuanm 2.

1.OcHoBaHue PSIMOYTOJILHOTO TapajUIeJIenuIeaa CIYKAT KBaparT, TMaroHallb apajuieJenumea paBHa 2V6 CM, @ €r0 U3MEPEHHUSI OTHOCSITCS
Kkak 1:1:2. Haligure:

a) U3MEPEHUS apayIeeHIIeaa;

0) cuHyC yria MeXIy AMaroHalblo Mapajjiesienunesia ¥ MIOCKOCThI0 €T0 OCHOBAHMUSL.

2. Cropona kBaapara ABCD paBna a. Uepes cropony AD mpoBezieHa TNIOCKOCTD 0 HA PaCCTOSTHUH % OT TOYKHU B.

a) Haiimute pacctosiHue ot Touku C 10 MIOCKOCTH (L.
0) [TokakxuTe Ha pUCYHKE JTMHEHHBIN yroa AByrpaHHoro yria BADM, M € a.
B) Haligute cunyc yriia Mexay IIOCKOCTBIO KBaJIpaTa U MIOCKOCTHIO O.
Konmponsnas paboma «Muozozpannuxu.
Bapuanm 1.

1.0OcHoBanuem nupamuasl DABC sBnsercs npasuibHbli TpeyroiasHuk ABC, cropona kotoporo paHa a. Pedpo DA nepreHauKyaspHo K
miockoctu ABC, a minockocts DBC cocrasister ¢ miockoctbio ABC yron 30°. Haiiaure mutomaas 60KOBON MOBEPXHOCTH MUPAMU/IBI.
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2. OcHoBanueMm npsmoro napamienenunena ABCD A, B, C, Dysnsiercs pom6 ABCD, ctopona kotoporo paBna a u yroa pasen 60°. I[TnockocTsb
AD; C; cocTaBIf€T ¢ IJIOCKOCTHIO OCHOBaHus yroy 60°. Haigure:

a) BBICOTY poMO0a;
0) BBICOTY MapalyIeNICIUIIea;
B) ILJIOMIAIb OOKOBOM MOBEPXHOCTH MapasuIeeUIe/a;
I') IJIOLIa/1b MOBEPXHOCTHU Napasuieenunesa.
Bapuanm 2.

1.0cHoBanuem mupamuapsl MABCD sensiercs kBanpar ABCD, pebpo MD nepneHauKyimsipHO K III0CKOCTH ocHOBaHuUs, AD = DM = a.
Haiinure nmomaas moBEpXHOCTH UPaMUIBL.

2. OcHoBaHHeM TIpsMoro napasienenunena ABCD A, B, C, Dy senstercs napannenorpamy ABCD, cTOpPOHBI KOTOPOTro paBHEI av/2 u 2a, ocTpblit
yroJi paBeH 45°. BricoTa mapaiienenurneaa paBHa MEHbBIIIEH BBICOTE Mapajuiesiorpamma. Haiiaure:

a) MEHBIIYIO BBICOTY HapaJlJIeIOTPaMMa;
0) yros Mexay iockocThio ABC; ¥ TUIOCKOCTBIO OCHOBAHHSI,;
B) IUIOMIA/Ib OOKOBOW TTOBEPXHOCTH MapaJUICIICIIUIIE/IA;

F) mIomaab IMMOBEPXHOCTH IapaJlJICICIIUIICaA.

Konumponvnaa paboma «l{ununop, konyc, cjpepa u nnowyadu ux nogepxnocmeity.
Bapuanm 1.
1.0ceBoe ceuenue MUIMHIPA — KBAJPAT, IIOIIAb OCHOBAHMS [IMIMHPa paBHa 167 cM?. Haiiaure miomais moIHOM OBEPXHOCTH MJIMH/IPA.
2. BeicoTa KOHyca paBHa 6 cM, yroJ Ipu BEpUIMHE 0ceBOro ceueHus paseH 120°. Haiinure:

a) IUIOIIA/Ib CEYEHUsI KOHYCa IIOCKOCTBIO, MPOXOIAIIEi uepes JIBe 00pa3yrolue, yroj Mexy KoTopeMU paBeH 30°;
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0) rIonaab OOKOBOM MTOBEPXHOCTH KOHYCA.
3. AuameTp mapa paBeH 2m. Uepe3 KOHEI AuamMeTpa MpoBeeHa IUNIOCKOCTh 1Mo yriioM 45° k Hemy. HaiiuTe [unHy JIMHUM 1IepeceyeHns chepsl
9TOM IUIOCKOCTBIO.
Bapuanm 2.

1.OceBoe ceueHune MWIMHAPA — KBaJpaT, IMaroHaib KOTOpOro paBHa 4 cM. Haliaure mutomiaib noJIHOW MOBEPXHOCTU LMJIMHIPA.
2. Pannyc ocHOBaHHUS KOHYyca paBeH 6 cM, a 00pa3yrolias HaKJIOHEHa K IJIOCKOCTH ocHoBaHus noj yriom 30°. Haiigure:

a) TUIOIIAbh CEUYEHHUS KOHYCA MIIOCKOCTHIO, TPOXOIAIIEH Yepe3 ABe 00pa3yrolue, yroja MeX Iy KOTOpsIMHU paBeH 60°;

0) mioma b OOKOBOM MOBEPXHOCTH KOHYCA.

3. lnametp mapa paBeH 4m. Uepe3 KOHeEI AuamMeTpa MpoBeeHa MIOCKoCTh oA yriiom 30° k Hemy. HaliguTe mmonaas ceyeHus mapa 3Tou

IJI0CKOCTBIO.
Konmponvnaa paooma«Oodvemol meny.

Bapuanm 1.
1.Anodema mpaBUIBLHOM TPEYroJIHbHOM MUPAMHUJIBI paBHA 4 CM, a IBYTPaHHBIN yroJ nmpu ocHoBaHuM paBeH 60°. HaliquTe 00beM mupamMubl.

2. B mununap Bnucana npuzMa. OCHOBaHHUEM IPU3MBI CIIYKUT MPSIMOYTOJIbHBIM TPEYTrOIbHUK, KATET KOTOPOTO PaBeH 2a, a MpUJIekKalluil yroi
paBen 60°. Jluaronasns 60bIIei 00KOBOM T'paHU MPU3MBI COCTABJISET C INIOCKOCTHIO €€ OCHOBaHUs yroJ 45°. Haiinure o0beM muyiMHapa.

3.IuameTp 1mapa paBeH BbICOTE KOHYca, 00pa3yromasi KOTOPOro COCTABIISIET C MJIOCKOCThI0 OCHOBaHUs yrol 60°. Haiinute oTHOLIEHHE 00bEMOB
KOHYca U Iapa.

4. O6beM munmHIpa pasen 967 cM3, momanks ero ocesoro ceuenus — 48 cm?. Haiiaure mmomans chepsl, OMMCAHHON OKOJIO IUITHHIPA.
Bapuanm 2.

1.bokoBoe pedpo MpaBUILHOM TPEYTOJIBHOM MUPAMHUJIBI PABHO 6 CM U COCTAaBIISIET C IMJIOCKOCTHI0 OCHOBaHUs yros 60°. Haitnure o6bem

nupaMubl.
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2. B xonyc Bnucana nupamuaa. OCHOBaHHEM NUPAMUJIbI CIYKUT MPSMOYTOJIbHBINA TPEYTOJIbHUK, KAT€T KOTOPOrO paBeH 2a, a MpHIIexKalui
yrox paBeH 30°. bokoBast rpaHb MAEPAMUIBI, IIPOXOAIIAS Yepe3 JAHHBIN KaTeT, COCTABISET C IIOCKOCTRI0 OCHOBaHUs yroi 45°. Haiinmute o0beM

KOHYyca.

3.B xoHyc, oceBoe ce4eHre KOTOPOTO €CTh MPaBUIIbHBIN TPEYTOJIbHUK, BIIMCaH map. Haiinure oTHOmEeHUe Tiomaau chepsl K IIomaam 00KOBOM
MMOBEPXHOCTH KOHYCA.

4. JluameTp 1mapa paBeH BBHICOTE IIHJIMH]IPA, OCEBOE CEUCHHE KOTOPOTO eCTh KBaapaT. HaliuTe oTHOIIEHHE 00HEMOB I1apa U IUIHHpPA.
Konmponvnas paboma «Koopounamol mouxku u KoopouHamsl 6eKmopa 6 NPOCMpPancmaeey.

Bapuanm 1.

1.Haiimte xoopauHats Bektopa AB, ecn A(5, -1, 3), B(2, -2, 4).

2. Jlaus1 Bextopsl b{3; 1; —2} u ¢{1; 4; —3}. Haiinure |ZE — c_l.

3. U3o6pasure cucremy koopauHat Oxyz u noctpoiite Touky A(L; -2; -4). Haiiaute pacCTOSIHHSI OT 3TOM TOYKH 70 KOOPAUHATHBIX IJIOCKOCTEH.
Bapuanm 2.

1.HaitnuTe koopaunatsl BekTopa CD, ecm C(6; 3; -2), D(2; 4; -5).

2. Jlausl Bextopsl a{5; —1; 2} u b{3; 2; —4}. Haiiaure |& — 25|.

3. U300paswure cucremy koopauHat Oxyz u nmoctpoiite Touky B(-2; -3; 4). Haiigure pacCTOSHHUS OT 3TOM TOYKH 10 KOOPAWHATHBIX TIOCKOCTEH.

Konmponvnasa paboma«Yeon mexncoy eekmopamu, npamoimu u RaoCKOCMAMU.

Bapuanm 1.

1.Berauciaure ckansipHOe MPOU3BEACHUE BEKTOPOB M U 1, €CIM M = A + 2b — c,n=72a-—>o,
lal = 2,|b| = 3,(ab) = 60°,c1a,cLb.
2. an xy6 ABCDA,B,C,D;. Haiinute yron mexay npsimeiMu AD; u BM, tne M — cepeauna pedpa DD .

3. 3amaga 518 (a).
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Bapuanm 2.

1.BerumciuTe CKanspHOE NPOM3BE/ICHHE BEKTOPOB M U I, eci M = 2@ — b + ¢, = @ — 2b,
lal =3,|b| = 2,(ab) = 60°¢La,clb.
2. Jlan xyo0 ABCDAB,C;D;. Haiimute yron mexay npsimeimu AC u DC;.

3. 3amaua 518 (0).

JleMOHCTpallMOHHAsI BepCHS TeCTUPOBAHMSA
TecTupoBaHue Mo TeMe:NapaieibHOCTh NPSMBIX M IIJIOCKOCTEMH
1. IInmockocTh, IPUTOM TOJIBKO OJ/IHA,ITPOXOIUTUEPES
2. a)mo0ble TPU TOYKH; 0)IF00bIe TP TOUYKH JIS)KAIIHE Ha OJHOM MPSIMOH; B)IFOOBIE TP TOUKH HE JISKAIIe Ha OJTHOW MPSIMOT.
3. B ky0eABCDA;B1C1D1 mnockoctnACC; u B1C1C mepecekaroTcs monpsmoit
a)AC;0)BC;B)CC;.
B.1Cy

A:D

BC

AD | .-

3.Bribepure BepHOE yTBEPKICHHUE.

a) JIBe mpsiMble Ha3bIBAIOTCS MApajlIeIbHBIMM, €CIIM OHM HEe MMEIOT OOLIMX TOUeK; 0) JIBe MpsiMble, MapajulebHble TPEThEH NpsSIMOM, apasiebHbl; B)
JIBE MpsIMblE, NIEPIEHAUKYIIIPHbIC TPEThel NPAMOM, apaJlieNbHbl; I') €CIH YIJIbl PaBHBI, TO X CTOPOHBI COOTBETCTBEHHO COHAIIPABJICHBI.

4. TlpsiMasi a, mapajuienbHas OpsMoiih, mepecekaeTt mIocKocTh a. [IpsiMast ¢ mapauiensHa npsiMoii b, Torma:

a) MpsIMbIE a U ¢ TIepeceKaroTcs; 0) mpsMasic JISKUT B IIIOCKOCTH a; B) IPSMBIE @ U ¢ CKPEIUBAIOTCS; T') MIPSIMbIE @ U ¢ apaJlJIeNIbHBL.

5. Tnockocte @ mepecekaet ctopoHsl AB u AC tpeyronsauka ABC cootBerctBeHHO B Toukax K u P. M3BectHo, uto BC // o, Torna npsimeie BC u
KP a)nepecekarorcsi; 6)napaniiesbHbl;B)CKPELIIUBAIOTCS.
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6.Touka K He nexut B miuockoctu tpeyroiapHuka BJIC, ToukuA, M, u P — cepeaunsiorpeskoB KB, K/, KC coorBercTBeHHO. KakoBo B3auMHoOe
pacnionoxkenue miaockocreit BAC u AMP ?

a)TUIOCKOCTH TMapajlieNbHbI;0) MIIOCKOCTH MEPECEKAIOTCS;B) UX PACIION0KEHHUE ONPEACIIUTD HEIb3s.

7. Ilpsimble au 6 nexar B NapajuIeIbHBIX IUIOCKOCTSX, CJIEAOBATEIbHO ITH IMPSIMbIE a)CKPELIMBAIOTCA WM MEPECEKAIOTCs; 0) CKPELIMBAIOTCA WM
NapaulesibHbl; B) TOJIBKO CKPEIIUBAIOTCS; I') TOJIBKO Mapalie/bHBI.

8. Kakoe u3 cinenyromux yTBepx aeHUN BEPHO?

a) /IBe npsiMble epreHANKYISIPHbIE TPETHEH MEepIeHIUKYISIPHBI MEXKIY COOO0M;

0) mpsiMasi Ha3bIBAETCS MEPIECHANKYIIPHOUTIIIOCKOCTH, €CITH OHA NEPICHIUKYIISIpHA XOTs ObI OJTHOM MPSIMOM, JIesKallel B TOM IIOCKOCTH;
B)/IBE€ IpsIMbIE, IEPIICHANKYIIIPHBIE K MJIOCKOCTH, MEPIEHAUKYIISIPHBI MEXTy COO0M

I) psiMasi Ha3bIBaeTCs MEPIEeHIUKYIIPHOUIIIOCKOCTH, €CIIM OHA MEPIEHANKYISPHA K JII000M MPsAMOi, jeKaliei B 3TO! MI0CKOCTH.

9./IBe cKkpemuBaronuecs MpsMbie B3aUMHO TIEPIICHINKYISIPHBL. UeMy paBeH yroj MexIy HUMH?

a) 90%:6)0%8)180%r)45°.

10.Yepes Bepmuny kBagpara ABCDnposenena npsmasBM, nepneHIuKynsipHast €ro IiockocTd. Kakoe u3 crnemayronmux yrBep:KIeHNH HeBepHO?
a) MD 1L CD; 6) MB L BC;B) MA L AD;r)MB 1L AC .

M

BC

AD

11. IIpsamas A neprnenaukynspHa cropoHam AB u AC tpeyronbarnka ABC u He nexut B ero miaockoctu (puc. 1). [lepneHaukynsspHbIMU SBISIFOT CSI
miockoctu a)DAC u ABC;6)DAB u DBC;8)DAC u DBC; 1)/IBC u ABC.
D Puc. 1
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CA

B

12.PaBno6enpennsie Tpeyroiabuuku ABC u ADC umeror o6mee ocnoBanue AC, npuuem BD 1 ABC. BM — menuana tpeyronsuuka ABC(puc. 2).
JluneiHbIM yriiom ais asyrpanHoro yria DACB sBasiercs yron

a)DAB;6)DCB;8)DMB r)DAC.

D Puc.2

13.ITupamuna JIABC npaBfineHas. O — mertp ocHoBanusi ABC, OK — pamuyc OKpyXHOCTH BIHCAaHHOW B OCHOBaHWE (puc.3). JIuHeHHBIM I
JBYTPAHHOTO yria npu ocHoBaHmH sBiisieTcs yrona)DAO;6)DCO;B)DAC;r) DKO.

Puc. 3

i
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K
C

14. Yro npexcraBiser co60ii oceBoe ceueHue 000 MpaBUILHON MUpaMuIb?
A) paBHOCTOPOHHUH TPEYroJIbHUK

b) nmpsimoyrosibHUK

B) tpaneuus

I') paBHOOEApEHHBII TPEYTOIBHUK

JdemMoHCTpauUMOHHAS BEPCHS TeM J0KJIA/10B.
. Beinaromuecst MaTeMaTHKY 1 UX BKJIAJ B pa3Butre Hayku 19-20 BB.
. PazButne maremaruku B Poccuu: [IpeBHOCTh U cpenHeBekoBbe. X VII Bek.
. Pa3BuTtne marematuku B Poccun: IlerpoBckue pegopmbl, X VIII Bek. XIX Bek
. Pazputne maremaruku B Poccun:
. CoBeTCKuUii MEPUOI.
. I'paduaeckuii MeTos perieHus MaTeMaTUYECKHUX 3a1a9
. AHaTUTUYECKUI METOJI PEIICHU MAaTEMAaTHYECKUX 3a/1a4
. UucneHHbI METOT pEICHUS] MAaTEMATUYECKUX 3a/1a4
. Bergaromuecss MaTeMaTUKK U UX BKJIaJl B pa3BUTHE HAYKHU JI0 H.D.
10. Bergaromuecss MaTeMaTUKHU U UX BKJIQJ B pa3BUTHE HayKu 1-15 BB
11. Bergaromuecss MaTeMaTUKHU U UX BKJIaJl B pa3BUTHE HayKu 16-18 BB.

O 001NN B~ WK —

IIkana omeHNBaHHUA

Ouenka Ommemxa «5» («omauunoy) Ommemxa «4» («xopouio») Ommemxa «3»
(«yoosnemeopumenbHo»)

Ommemxka «2»
(«HeyO0os1emeopumenbHo»)

KauyecTBo 0TBETOB | IIOCIENOBATENBHO, YETKO, CBA3HO, | IIOKA3BIBAET 3HaHHe BCEro | JEMOHCTPUPYET YCBOEGHHUE
HA BOMNPOCHI 1O 000OCHOBaHHO M  0e30mMO0YHO | M3YYEHHOro Y4eOHOro MmaTepHasa; | OCHOBHOI'O coep KaHus
TeMaM IpeaMerTa u3Jaraer yueOHbI MaTepHal; JaeT B OCHOBHOM MpPaBWIbHBIA | ydeOHOro MaTepHalia, HMeEeT
_ | oTBeT yueOHBIN MaTepHual u3jaraer | mpoOesbl, HE NPEenATCTBYIOIINE
Aact - OTBET B JIOTMHCCKOM | 5 oGocgopanHoif  Normueckoil | manbHeifmemy YCBOCHUIO

MOCIIEA0BATEIbHOCTH ¢ | HocnenoBaTensHOCTH c

HE YCBOWJI U HE PAaCKPBLI
OCHOBHOE coJiepiKaHue
MaTepuaa;

HC ACIacT BBIBO/IOB n
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HCITIOJIB30BaAHUEM
TCPMHUHOJIOTI'NH,

HIPUHSATOU

MMOKa3bIBACT MMOHMUMAHHE CYHIHOCTHU
paccMaTpuBaEMBbIX MOHATHH,
SIBICHMM M 3aKOHOMEPHOCTEM,
TEOpUil, B3aMMOCBSI3EH;

yMeeT BBIJICIISITh TIIaBHOE,

CaMOCTOSITEIILHO MOJTBEPKIATh
OTBET KOHKPETHBIMU TPHMEPaMH,
(hakramu;

CaMOCTOSITEILHO ~ aHANM3UpyeT |
o0o01mIaer TEOpPETHIECKUN
MaTepHal, pe3yJIbTaThI
MPOBENICHHBIX ~ HAOMIONCHHH WU
OITBITOB;

CBOOOIHO yCTaHABIINBAET

MEXKIpeAMeTHbIe (Ha OCHOBE paHee
MIPHOOPETCHHBIX 3HAHUH) u
BHYTPHIIPESIMETHBIC CBSI3H;

YBEpEHHO " 6e301mm00IHO
IPUMEHSET TONydeHHBbIE 3HAHUSA B
pelieHNH ~ HOBBIX,  paHee  He
BCTPEYABIINXCS 3a/1a4;

n3naraer  y4eOHBIN
JUTEPATyPHBIM SI3BIKOM;

Marepuai

00CTOATENBHO
JIOTIOJHUTENBHEIE

IIpaBUJIBHO n
OTBC€UYACT Ha
BOIIPOCHI YUUTEIIS,

PpalOHAJIIbHO HCIIOJIB3YCT
HarJsiJHbIC HOCO6I/I$I, CITPpaBOYHBIC

NpUBEACHUEM KOHKPETHBIX
OpUMEpPOB, TPU OSTOM JIOMYCKAeT
OJIHY HErpyOylo OHIMOKy WU He

Oonee  NIBYX  HEOOYETOB B
HCIIOJIb30BAHUH TEPMUHOJIOT N
y4eOHOro  mpeaMera, KOTOphIe

MOXKET UCIPABUTh CaMOCTOSITEIBHO
IIPY TIOMOILX YUYHUTENS;

aHaIM3UPYyeT u 00obmmaer
TEOPETUYECKUN MaTepual,
pe3yIbTaTh MIPOBEJEHHBIX

HaOIFOIeHU N u
ITOMOIIIBIO TI€/1arora;

OITBITOB C

coOJrrofaeT  OCHOBHBIE
KYJIbTYpbl YCTHOM peun;

npaBuiIa

MIPUMEHSET YHOPSIAOYEHHYIO
CHCTEMYy YCJOBHBIX 0003HaYeHHUU
npu BEIICHUU 3amnuce,
COITPOBOXKTATOIIMX OTBET.

yueOHOro MaTepuaa;

MaTtepHuan u3jaraer
HECHUCTEMaTH3UPOBAHHO,
(parmeHTapHo, He  Bceraa
HIOCIIIOBATENIbHO;

IMPUMCHSCT MOJTYYCHHBIC 3HAHUSA
IpU OTBETE Ha BOIMPOC, aHAJM3e
MPEIIOKEHHBIX  CUTyallMd 110
obpasiy;

JIOIyCKaEeT OINOKHU B
HCIIOJIB30BAHUU TEPMUHOIIOT NN
y4e0HOr0 IpeaAMeTa;

MTOKa3bIBACT HEJOCTaTOYHYIO
c(OPMHUPOBAHHOCTh  OTJENBHBIX
3HAHUWN U YMEHU;

0000111eHIS
cna0o,

BBIBO/JIBI n

apryMEHTHpYeT
JIOMTYCKAeT B HUX OIINOKH;

3aTpyJQHSACTCS TIpU aHaIu3e |
00001IeHn N y4eOHOTO
Marepuaa, pe3yIIbTaToB
IPOBE/ICHHBIX HAONIONCHUH U
OIIBITOB;

JaeT HENOJNHblE OTBETHl Ha
BOIIPOCHI yUUTENs WIH
BOCITPOM3BOJUT cofiep)KaHue
paHee NPOYUTAHHOIO Y4eOHOTrO
TeKCTa, cjaabo CBSI3aHHOTO C
3aJIJaHHBIM BOIIPOCOM;

UCIIOJIB3YET HEYNOPSA04YECHHYIO

00001IIEHNI;

HC 3HAC€T W HC IIOHUMACT
SHAYUTCIIbHYIO WX OCHOBHYIO
qacCTb IMporpaMMHOI 0
Marepualia B npeaciax
IMOCTAaBJICHHBIX BOITPOCOB;

HAMeEET c1abo
c(hOpMUPOBAHHBIC U HEIOJIHBIC
3HAHUS U HEC yMeer HpI/IMeHHTL
X K peIHeHI/IIO KOHerTHBIX
BOIIPOCOB U 3a/1a4 110 00pasiry;

MpHu OTBeTe (Ha OJUH BOIIPOC)
JIoITycKaer 0osee IByX IrpyObIx
OmMOOK, KOTOphIE HE MOXKET
UCTIPAaBUThH JIAXKe MPU ITOMOIIN
nezarora.
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MaTepuaibl, yU4EOHUK,
JOTIOTHUTENBHYIO JTUTEPATypYy,
MEPBOUCTOYHUKY; MPUMEHSIET
YIIOPSA0YECHHYIO cUCTEMY
YCIOBHBIX 0003HAYEHH npu
BEJICHUHU 3aImcei,

COIIPOBOXKAAIOMIUX OTBET,

AMEEeT  HEeOOXOAUMBIE  HaBBIKH
paboTel ¢ TpUbOpaMu, YepTEKaAMHU,
cxeMmaMu u rpadukamy,
CONYTCTBYIOIIUMH OTBETY;

JIOIyCKaeT B OTBETE€ HEIOYETHI,
KOTOpBIE JIETKO HCIPABISIET TI0
TpeOOBAaHMIO MEAArora.

CUCTEMY YCIIOBHBIX
00O3HAYEHWI MpH  BEICHHUHU
3anMcen, CONPOBOXKIAIOIINAX
OTBET;

UCIBITBIBAET 3aTpPyAHEHUS B
NIPUMEHEHUH 3HaHUH,
HEOOXOAWMBIX JUIS  peIIeHus
3aa4 pPa3IUYHBIX THUIOB, MpPH
O00BSICHEHUHU KOHKPETHBIX

SIBJICHUA Ha OCHOBE TEOpUH H
3aKOHOB, WIH B IOATBEPKICHUU

KOHKPETHBIX IPUMEPOB
IMPAKTUYCCKOI' 0 NIPUMCEHCHUSA
TEOpHUH;

oOHapy>KHBAaeT HEIOCTATOTHOE
MMOHNMaHHue OTIENbHBIX
ITOJIOKCHHIA;

IpH  BOCIPOU3BEICHUU TEKCTa
yaeOHHKa (3ammcett,
TIEPBOUCTOTHHKOB) WA
OTBEYAET HEMOJHO Ha BOIPOCHI
neqarora, JIOMyCKash OIHY-IBE
rpyObIe OMMOKH.

KosmmuectBo 90 — 100% 75 - 89% 50 - 74% Menee 50%
NMPaBUJIbHbBIX
OTBETOB B TecTe
KauecTBO CTaBHUTCS B ciyvae, ecn | ecnd  OOyyaroIMiicss  BBIMOJIHMI | €CITM OOYYaroLIMKCSl MPaBUIBHO ecnu  oOydaromuics
BBINOJIHCHUSA 00y4JarolMiicss BBIMOJHUI PpaboTy | paboTy MOJHOCTHIO, HO JAOMYCTHII B | BBIIOJHWIJI HE MEHEE MOJIOBHHBI | IPABUJIBHO BBIIOJHUI MeEHEe
KOHTPOJIbHBIX 0e3 ommOOK M HEIOYeTOB WM | pabore: paboTHI WK AOMYCTHII B paboTe: | IMOJOBUHBI paboThI WA

JomycTuia B pabore He Oonee

A0IMyCTUII B pa60Te HYUCJI0
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pabot OJTHOT'O HEe/I04eTa. He OoJsiee OAHOM HerpyoOoit He Ooyee ABYX TIpyObIX | OIIMOOK u HEJI0YETOB
OLIMOKYU W OTHOT'O HEAO0YETa; OLINOO0K; MPEBOCXOAAIIEE HOPMY, NpH
_ | xoTopoii MOKET OBITh
6o He Oojee JBYX b0 He Oosee OAHOM
. . _ | BeIcTaBiIeHa  oTMeTKa  «3»
HEJI0YETOB. rpyooii,  omHOH  HerpyOoi («YIOBIETBOPHTENHHO).
OIIMOKM U OJHOI'0 HEJI0YeTa;
mibo He Oosee Tpex HErpyobIX
OIIMOOK;
mibo He Oonee OTHOM
HerpyOol ommOKM ©  Tpex
HEI0UETOB; JIN00 He Oosee mATH
HEJI0YETOB.
KauecTBo 90-100%  3amanHwuiiBbINONHEHO, | BbimonHneHo BepHo oT 75% mo | BeimonHeHo oT 50% 1o 74% | BeimonHeHO BepHO MeHee
BBINNOJIHEHH S BEPHO; 89 % Bcex 3amaHui, BceX 3aaHuH 50% Bcex 3amaHui
CaMOCTOATEIbHOM
paGoTHi HU3II0KEHUE MaTepraia | HW3J0XKECHUE Marepuana
JIOTUYHOE, TPAMOTHOE JIOTUYHOE, BCTPEYAKOTCS
HEKOTOpPbIE  HETOYHOCTH
HECYIIIECTBEHHBIC OIITUOKU
KauectBo
- BrimonHensr Bce TpeGoBaHMS BrinosHeHbl OCHOBHBIE Nmerorcst  cyniecTBeHHbIE Tema JIOKJIa1a HE
e —— K HaluMCaHWuI U  3aluTe TpeOOBaHUs K JOKIAAy U €ro OTCTYILICHHS oT pacKphbITa,
JIOKaja; 0003HavYeHA 3aIHUTE,HO npu 3TOM TpeboBaHUM K 0OHapyXHBaeTCs
npobisemMa M 00OCHOBaHa e& JOIyIleHbl  Heno4€Thl. B pedepupoBaHHIO. B CYILLIECTBEHHOE
AKTYaJIbHOCTB, clieNaH YaCTHOCTH, HMEIOTCS YaCTHOCTH: TeMa HETIOHUMAaHUE
KpaTKu{ aHalu3 pPa3jInvHbIX HETOYHOCTA B M3JIOKECHUU OCBEIIEHA JUIIb YaCTUYHO; poOJIEMBI.
TOUYEK 3peHus Ha Marepuaa; OTCYTCTBYET JOTYIIEHbl  (paKTHYeCKUe
paccMaTtpuBaeMyro MpooiIemMy JIOTUYECKast OmMOKH B  COACpNKAHUU
u JIOTUYHO H3JI0KEHA MOCJIEA0BATENBLHOCTh B JIOKJIaJla WM TP OTBETE
coOcTBeHHas TO3UIINS, CY)KJICHUSX; HE BBIIECp)KaH Ha JIOTIOJTHUTEJILHBIE
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cOpPMYITUPOBAHBl  BBIBOJIBI,
TEeMa pacKpbiTa IOJHOCTHIO,
BBIZICpKaH 00BEM,
coOMoIeHpl  TpeOOBaHUS K
BHEIITHEMY opOopMIICHHIO,
JIaHbI MIPABUJIbHBIC OTBETHI Ha
JIOTIOJTHUTEIIBHBIC BOITPOCHI.

00BEéM JOKIIama; HMEIOTCS
yhnymeHust B opopmIiieHHH;
Ha JIOTIOJTHUTETHHBIE
BOTIPOCHI TP 3aIIUTE JaHbBI
HETIOJIHBIE OTBETHL

BOIIPOCHI;
3alUThI
BBIBO/I.

BO BpeMs
OTCYTCTBYET
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