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II. [Inanupyemele pe3ynbTaTsl OCBOEHHS yueOHOoro npeamera

MaremaTuka: anre6pa M Hadala MaTeMaTHYECKOTo aHaJIn3a,

TEOMETPHUS

II1. Conepxanue y4yeGHOro mnpenmera «Maremaruka: aimrebpa u
Havajia MaTeMaTHYEeCKOro aHATH3a, FEOMETPHS»

3.1. | Conepxanne yuebHOro npemmera «MaTeMaTuka: anrebpa u
Haqajla MaTeMaTH4ECKOTO aHaNM3a, FTeOMETPHs». Airebpa u
Havaya aHasm3a 10-11 kmace (136 4, 136 )

3.2. | Conmepxanue yueGHOro mpemmera «MareMaTHKa: anrebpa u
Hayaja MaTEMaTHYECKOTO aHalu3a, reoMeTpus». ['eomerpus 10-
11 xnacc (68 4, 68 1)

IV. | Temarudeckoe niannpoBanue yueGHOro peaMera «MaTeMaTHKay

4.1. | Temarnyeckoe IIaHHPOBaHHE yueGHOrO npeaMera MateMartuka:
anmrebpa HW Havala MaTeMaTHYECKOTO aHA/IN3a, reOMeTpHs.
Aure6pa u Hauana MaTeMaTHYeCcKoro anatsa. 10 KJIACC.

4.2. | TemaTnyeckoe IIaHMpOBaHHe Y4eGHOTO npeaMmeta Maremaruka:
anrebpa M Havyalla MaTeMaTMYecKOro aHaIu3a, reoMeTpHs.
AnreGpa 1 Hayala MaTeMaTuyeckoro anammsa. 11 KJIACC.

4.3. | Temarnyeckoe miaHupoBaHHE y4eGHOTrO npeaMera Martemaruka:
anmrebpa W Hadala MaTeMaTHYECKOro aHaIW3a, reoMeTpus.
I'eometpus. 10 KJIACC.

4.4. | Temaruyeckoe muanupoBaHue y4eGHOro mpeaMera MaTemaTrka:

anmrebpa M HayaNla MaTeMaTHYECKOTO aHAJN3a, r€OMETPHSI.
I'eomerpms. 11 KJIACC.,




L. MMoscHuTEILHASA 3AMMCKa
MaTeMaTnKa: ajre6pa H Ha4aJIa MATEMATAYECKOr0 aHAJIN3A, FEOMETPUS

B cooTBercTBUH ¢ npuHATOd KoHIEmuuei pasBUTHA MaTeMaTHICCKOTO o0pa3oBaHMs B
Poccuiickoii defepanun, MaTteMaTHyeckoe oOpasoBaHME peIlaeT, B HaCTHOCTH, ClIeAyIOoIue
KJIIOYEBbIC 3a0a4H:

~  «mpesocTaBiATh  Kaxjaomy oOydaromeMmycs BO3MOXHOCTb JIOCTH)KECHUS  YPOBHS
MATeMaTHUECKUX 3HAHHMH, HeOGXOTMMOTO i JanbHeHuled YCICIIHOH >XW3HHM B
o0l1LecTBeY;

_—  «obecmeunBaTh HEOOXOOUMOE CTpaHe 4YMCIO  BBIIYCKHMKOB, MAareMaTHHYCCKAd
[IOIrOTOBKA KOTOPHIX AOCTaTOYHA JJf IIPOAOJDKEHMS 00pa3oBaHHsA B DasIUYHBIX
HAIpaBleHMAX W U4 TPaKTHYECKOH NEATENHHOCTH, BKIIOHasi IPEHOJaBaHHE
MATEMaTHKH, MaTeMaTHYecKHe MccleoBaHus, paboty B cdepe UH(OPMaIMOHHBIX
TEXHOJIOTHH U Ip.»;

_  «B OCHOBHOM 0OWiEM H cpeiHeMm ofuieM o0pa3oBaHMM HEOOXOIMMO MpPENyCMOTPETh
MIOJTOTOBKY OOYHarOIMXCsi B COOTBETCTBHH C HX 3alpocamy K ypOBHIO TMOArOTOBKH B
cdepe MareMaTHIECKOTO OOPa3OBAHHY.

COOTBETCTBEHHO,  BBIIENAIOTCA TpH  HAIpaBJICHUA TpeOoBaHUH K  pe3yibTaraMm
MaTeMaTHueckoro 006pa3oBaHus:

1) mpaKTUKO-OPUEHTMPOBAHHOE MAaTEMATHICCKOE oGpasoBanue (MaTeMaTHKa JUIs JKU3HA);

2) MaTteMaTHKa JUlsl HCTIOJIb30BaHMUs B npodeccuu;

3) TBOpYECKOE HANpaBJIEHHE, Ha KOTOPOE HALEICHBI TE obyyarouecs, KOTOpPBIC
IAHUPYIOT 3aHUMAThCA TBOPYECKOH U hccnenoBareNibckoii  paboroit B obmactu
MaTeMaTUKH, GH3HKM, SKOHOMUKH H JPYTHX 001acTsiX.

Ha y2nybnennom yposhe:

— Bbmyckuuk Hayuutes B 10 — 1l-M knaccax: [y yCIEIIHOTO MIPOIOJKEHUSA
00pasoBaHUs MO CHENHATLHOCTSM, CBA3AHHBIM C NPHKIATHBIM HCIIOJIE30BaHHEM
MaTeMaTHKH.

~ BHINYCKHMK MOJYYHMT BO3MOMKHOCTH HAYIHTBLCS B 10 - 11-m xiaccax: s
obecredenusi  BO3MOXKHOCTM  YCNENIHOTO  NPOJO/DKEHMst — oOpasoBaHMs 1O
CIEMANLHOCTSM, CBA3AHHBIM C OCYLICCTBICHHEM HAay4HOH H HCCIIeN0BATEILCKON
JIeSTEIbHOCTH B 001aCTH MaTEMAaTHKH U CMEXKHBIX HayK.

[Ipy M3yueHMM MaTeMATHKH Ha YIIYOICHHOM YPOHE IPEABABIAIOTCS TpeboBaHu1,
COOTBETCTBYIOIME HAMpPABICHHIO «MaTeMaTHKa M npodeCCHOHANBHOR  EATENBHOCTIN,
BMECTE ¢ TeM BBIMYCKHHMK MOJyYaecT BO3MOXHOCTh H3YUMTh MATEMaTHKy Ha ropasiio Oonee
BBICOKOM YPOBHE, 4TO cO3JacT (yHIaMeHT i NaNbHERIIero Cepbe3HOro H3yuYeHHs
MaTreMaTUKH B BY3€.

[TporpamMma coJepHT pa3JeIIbl:

e AnreGpa u Hauajla MaTeMaTHYECKOro aHajIN3a,
o ['eomerpus,
e BeposATHOCTb U CTaTHCTHKA.

[lpy wm3ydeHuu MaTeMaTHku  Oonpmioe  BHMMAHHE — yACHACTCA  PAsBATHIO
KOMMYHHKaTUBHBIX ~ yMeHHH  ($opMymupoBaTh, —apryMEHTHpOBaTh — H KPUTUKOBATh),
(GOPMHUPOBAHMIO OCHOB JIOTMYECKOTO MBILLICHAS B YacTd MPOBCPKH HCTHHHOCTH H JIOXKHOCTH
YTBEp)KIEHHMH, [OCTPOCHHA MPUMEPOB H  KOHTPIPHMEPOB,  LENOHCK yTBEPXXICHUH,
¢GopMyTMPOBKH OTPHLIAHUH, a TAKXKE HeOBXOIUMBIX M JOCTaTOYHBIX yCNOBHH. B 3aBuCHMOCTH
OT ypOBHS MpPOrpaMMbl GOJBINE HIM MEHBIIC BHUMAHMA YACHACTCA yMECHHIO paboraTh 1O
A/ITOPUTMY, METOJAM OHCKA ITOPHTMA U ONPEEICHUIO IPAHUIl IPUMEHIMOCTH aJITOPUTMOB.
Tpe6oBanus, chopMyIMpOBaHHEIC B pa3iene «eomerpusi», B GoJbIIeH CTENEHH OTHOCATCS K
Pa3BUTHIO TIPOCTPAHCTBEHHBIX NPEJICTABICHUH H rpadhHMUECKAX METONOB, YeM K GopManbHOMY
OTHCAHHIO CTEPEOMETPUYECKHX (HaKTOB.



Obwan Xapaxkmepucmuka yue6Ho20 npedmema

YuebHbli mnpeamer «MaremaTuka: anmrebpa W Hayala MAaTEMaTHYECKOr0 aHAJIH3a,
reomMeTpus. AnreGpa M Hayala MaTeMaTHYECKOTO aHAIH3a, T€OMETPHA» BXOIUT B MEpPEYEHD
Y4eOHBIX ITPeIMETOB, 00S3aTENBHBIX IS H3y4eHHs B CpeiHel ob1ieo0pa3oBaTesnbHOil wKoe.

IIpy u3yuenun Kypca «Maremaruka: anredpa M Hayajlla MaTeMaTHYecKOro aHain3a.
TCOMETPHSA» Ha YrIyOIEHHOM yYpOBHE BO INIaBy Yrila CTaBUTCA pa3sBHTHE MaTeMaTHUYECKHX

CIOCOOHOCTEH OGYYaIOMMXCA M COXPAHEHHE TPAZMUMOHHO BBICOKOIO YPOBHS POCCHHCKOTO
MaTreMaTHYeCKOro 00pa3oBaHusl.

Onucanue mecma y4e6no20 npedmema 8 yuebrom naare
Pa6ouas nporpaMma paccuntana na 408 yue6HBIX 4acoB. ITpu 3TOM Ha u3yueHHe:
— Marematnka: anre6pa W Hauala MaTeMaTHYECKOro aHaJIu3a, TEOMETPHS.
AureOpa ¥ Havalla MaTemaTHueckoro aammsa B 10-11 kiaccax oTBOOMTCH 4
Jaca B HeJleJio py 34 yueGHBIX HeAensx;
— Maremaruka: amreGpa M Havala MaTeMaTHYecKOro aHanM3a, TEeOMETpHS.

I'eometpus B 10-11 xiaccax oTBomuTCs 2 4aca B HeACITIO npu 34 ydeOHBIX
HEIEIIX.

II. IlnaHupyeMble pe3ybLTATBI OCBOEHHS yueOHOro mnpeamera MatemaTuka: anreGpa u
‘ Ha4a/la MaTeMaTHY€ECKOr0 aHAIN3Aa, FeOMETPHS
Usyuenne yue6HOro nmnpeamera «MaremaTtuka: anrebpa ¥ Hayajlla MaTEMaTHUYECKOroO
aHajlu3a, reoOMETpUs» B CTapUIEd WIKOJAE NaeT BO3MOXHOCTH OOYyualoLHMCS JOCTUIHYTh
CIIEAYIOIUX Pe3yNbTATOB.
ILianupyemMble THYHOCTHBIE Pe3yabTATLI 0cBoeHus QOIT

K nmaHOCTHBIM pe3ynbTaTaM 0CBOEHHS CTapILICK/IACCHHKAMH IPOrpamMMbl OTHOCSATCS:

~  C(hOpMHPOBAHHOCTH MPEACTABIEHHH 06 OCHOBHBIX 3TANAX HCTOPHHU YU HanboJiee BaXXHBIX
COBPEMEHHBIX ~ TCHACHIUHMAX pPa3sBHTHA MAaTeMaTHYeCKOH Haykd, O IpodeCCHOHAIBHOM
ACATEIHHOCTH YYEHBIX — MATEMATHKOB;

— CHOCOOGHOCT K 3CTETHYECKOMY BOCIIPHMSATHIO MAaTe€MAaTHUYECKHX o0BeKTOB, 3ajay,
PELIEHHH, pacCyXAECHHUH;

—  ¢(OpMHPOBAHHOCTH MPEACTABICHU 06 OCHOBHBIX 3TANax HCTOPHH U HauboJiee BaKHBIX

COBPEMCHHBIX TEHACHIIHAX Pa3BUTHSI MaTEeMAaTHYECKOI HayKu, O HpO(i)eCCHOHaJILHOFI
ACATCIIBHOCTH YYCHBIX — MAaTEMATHKOB,

— TpPCACTAaBNCHHE O NPOGECCHOHANBLHON MESTENBHOCTH YYEHBIX — MATEMATHKOB, O
PasBUTHH MaTeMaTHKH oT HoBoro Bpemenw 10 Hamux nueii.
' — YMEHHE SCHO (OpPMyIMpOBaTh M apryMEHTHPOBAHHO W31araTh CBOH MBICJIH;

KOPPEKTHOCTH B OOIIEHHH;

— KPUTHYHOCTh ~ MBIIUICHHS, YMEHHC pacrio3HaBaTb  JIOTHYECKH  HEKOPPEKTHbIE
BBICKa3bIBaHHs, OTIHYATH THITOTE3Y OT (haKTa;

~  KpeaTMBHOCTh MBIIUIEHHS, WHWIMATHBA, HAXOMYHBOCTb, AKTHBHOCTH MPH pELICHAHU
MaTeMaTHYECKUX 3a/1a4; '

— CIOCOOHOCTh K 3CTETHYECKOMY BOCHIPHATHIO MAaTeMaTHUYECKHX 0OBEKTOB, 3a1ay,
PEUIEHHH, pacCy KIeHHIA.

HJlaHl'lDVGMble METanpeaMeTHoIe pe3yabTaThl 0ocBoeHuss OOI1
MertanpeMeTHbIE pe3yNBTaTEl OCBOEHUS OCHOBHOMN 00pa3oBaTeNbHOM MPOrpaMMEI

TIpEACTAB/ICHI TPEMs IPYIINAMK YHHBEPCAILHBIX Y4eGHbIX AeiicTauii (YV]I).
1. PeryasiTuBHbIe yHHBepcanbHEBIC y4eOHbIE elicTBHS
BeimyckHUK HayunTes:

~  CamOCTOATEJIEHO ONpENENATh LENH, 3a4aBaTh MapaMeTpsl M KPHTEPHH, MO KOTOPBIM
MOXHO ONPENeNuThb, YTO UEb JOCTUTHYTA;

—  OUCHHUBATb BO3MOXKHBIC NMOCIEACTBUS JOCTHIKEHHUS MOCTABNEHHOM LIC/IH B ACATCABHOCTH.

COOCTBEHHOM XHM3HH M XU3HH OKPYXKAOLIMX JIOACH, OCHOBBIBASCE Ha COOOpaXEHUAX ITUKU U
MopaJy;




—  craBuTh ¥ GOPMYIHpPOBaTh COOCTBEHHBIC 3aJiauM B 06pa3oBaTeNIbHON JEATENIBHOCTH H
KU3HECHHBIX CUTYaIIHAX;

—  OLEHMBATL PECYpPCH, B TOM WYHCIE BpeMs M [pYrue HEMATCpHANBHBIC DPECYPCHI,
Heo6XOIUMBIE I JOCTHXXEHHUS IOCTAaBIEHHOM 1ENH;

—  pLIOGHpAaTh NyTh JOCTHXCHMA IETH, IUIAHAPOBATH PEICHHE MOCTABICHHBIX 3alad,
ONITAMH3HPYS MAaTepUAIbHEIE B HEMAaTCPHAIBHEIC 3aTPATEL;

—  opranu3oBbiBaTh 3(O(EKTUBHBIA TOHMCK DPECYPCOB, HEOOXOMMMBIX I JOCTHIKCHUS
NIOCTaBJICHHOH LIENH;

_ COMOCTABSITH MOJIYYEHHBIH PE3YNbTAT ASSTENBHOCTH C IOCTABNCHHON 3apaHee LeMbIO.

2. Ilo3HaBaTe/bHbIE yHUBepCAIbHbIe YueOHble NeificTBUA

BbInyCKHUK HAY4YHTCH:

_  HCKAaTh M HAXOMUTH 000OIIECHHBIE CIIOCOOHI pellleH s 3a/1a4, B TOM YHUCJIE, OCYIICCTBIATE
pa3BepHyThIH HHGOPMANMOHHBIA IOMCK M CTaBUTb Ha €ro OCHOBC HOBble (yueOHBIE H
[O3HaBaTeNIbHBIC) 3a1a4H,

— KpDHWTHYeCKM OLECHMBATh W HHTEPIPETHPOBATDH nHQOpMalMIO € Ppa3sHBIX IO3HINH,
pacno3HaBaTh U GUKCHPOBATH NPOTHBOPEUMS B HH(OPMANMOHHBIX HCTOYHUKAX;

—  HCIIONIB30BaTh pa3iHyHble MOJEIBHO-CXEMATHYECKHE CpENCTBAa AIA MPENCTaBICHUA
CYLIECTBEHHBIX CBS3€H H OTHOLIEHHH, a TaKXKe [POTHBOPEYMH, BBIIBJICHHBIX B
HH(pOPMALUOHHBIX HCTOYHHUKAX;

—  HaxOAHWTh ¥ NMPUBOJUTH KPHTHYECKHE apryMEHTHl B OTHOLICHHH JICHCTBUH H CYXICHHH
JPYroro; CHOKOWHO M pa3yMHO OTHOCHTBCA K KDUTHYCCKHM 3aMEHaHMAM B OTHOIICHHH
cOOCTBEHHOTO CYXICHHUSA, PACCMATPHBATDH X KaK pecypc cOOCTBEHHOTO Pa3BUTHS;

—  BBIXOJWTH 33 paMKd y4eOHOro mpeaMeTa H OCYIUCCTBIIATH IIeJIEHANPaBICHHBIH ITOHCK
BO3MOHOCTeH [UIsi LIHPOKOTO MIEPEHOCA CPEIICTB U CIIOCOOO0B ACHCTBHA,

—  BbICTpauBaTh MHAUBHAYAIBbHYIO 00Pa30BaTENbHYIO TPAEKTOPHIO, YU TEIBAS OTPAHIICHIA
CO CTOPOHBI IPYTUX Y4aCTHMKOB M PECYPCHBIC OTPaHHCHU,

—  MEHSTb H yIEPXHMBATh pa3Hble MO3MIMH B O3HABATENBHON AEATENBHOCTH.

3. KoMMyHHKATHBHBIE yHHBEpPCAIbHbIE yueOHble JeHCTBUA

BbInyCKHMK Hay4HTCS:

—  OCYHIECTBIATH IENOBYIO KOMMYHHKAUMIO KaK CO CBEPCTHHKAaMHM, TaK M CO B3POCIBIMH
(xax BHyTpH 00Opa3oBaTENbHON OpraHM3allMH, TaK H 32 ee npezenamu), noAOHpaTs NapTHEPOB
JUIS IEIOBOi KOMMYHHKAIIMM HCXOi H3 COOOpaXkeHHH pe3ylbTaTHBHOCTH B3aMMOJICHCTBYA,
He NMYHBIX CUMIIATHiA; .

—  [pH OCYIIECTBIEHHH TPYNIOBOH paGOThl OBITH KaK PYKOBOJHMTENCM, TaK H HIICHOM
KOMAaH/Ibl B Pa3HBIX POJsX (Te€HepaTop Uieil, KPUTHK, HCIIOJIHHUTEIb, BBICTYTIAIOIMH, SKCIIEPT H
T.1.);

—  KOODAMHHPOBaTh M BBIIONHATH PaGoTy B YCJIOBHAX pEANbHOrO, BHPTYAIHHOTO H
KOMOHMHMPOBaHHOTO B3aHMOJICACTBHS;

—  pa3BepHYTO, JIOTH4HO W TOYHO H3JaraTb CBOIO TOUKY 3pEHHA C HCIIOJIB3OBAHHEM
aJeKBaTHBIX (YCTHBIX ¥ MUCbMEHHBIX) A3bIKOBBIX CPEICTB;

—  pacmo3HaBaTh KOHGNIMKTOrEHHBIE CHTyallyd M NPEAOTBpALIATH KOH(QIMKTBL 1O HX
aKTHBHOM (ba3bl, BHICTPAUBaTh [EIOBYIO M 0OpasoBaTeNbHYIO KOMMYHHKAIHMIO, uzberas
JINYHOCTHBIX OLEHOUHBIX CYHICHUH.

IlnauupyemMble NpeJMETHbIE Pe3YIbTAThl OCBOCHHUS 0QO0I1
Pe3yneTaThl Yriry6JIeHHOr0 YpOBHA OPUCHTHPOBAHbI HA MIOJIyCHHC KOMIIETEHTHOCTEH

IJ14 nocieayroei npodecCHOHANbHOM AEATENPHOCTH KakK B paMKax JAHHOM MpeIMETHOM
0671aCTH, TaK B B CMEXHBIX C Helf o61acTsax. DTa rpynna pe3yIbTaroB Ipearoaraet:

—  OBNAJicHHe KIIOYEBHIMHM IIOHATHAMH M 3aKOHOMEPHOCTAMH, Ha KOTOPBIX CTPOHTCA
JaHHas TpeaMeTHas 0ONacTb, paclo3HaBaHME COOTBETCTBYIOLIMX MM NPU3HAKOB H
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B3aHMOCBA3CH, CIOCOGHOCTH JIEMOHCTPHPOBATS Pa3UYHBIC MOAXOABI K H3YYEHHIO SIBJICHUIL.
XapaKTCPHBIX JUI H3y4aeMo# npeaMeTHoM 06acTy;

—  YMCHMC peIlIaTh Kak HEKOTOPBIE IPAKTUYECKUE, TaK H OCHOBHbIE TEOPETHUECKHE 3a[auu,
XapaKTCpHBIC I HCIIOIb30BAHHS METOOB H HHCTPYMEHTAPHS JAHHOM npeaMeTHoi oGacTy;

— HAIMYMC TNpEACTAaBICHHH O JaHHOH IpeJMETHOH O6NaCTH KaK LelOCTHON TEOpPUH
(COBOKYITHOCTH Teopui), 06 OCHOBHBIX CBA3MX C MHEIMH CMEXHBIMHU 00JIaCTIMH 3HAHHA.

IIpeameTHbIe pe3yabTaThI: (YpoBeHb 0CBOCHHS npeaMeTa — yrjiy 0;1EHHbIH)

[lpy wm3yyeHun MaTeMaTHKH Ha YTIIyOJIEeHHOM YpOHE NpERbABNIAIOTCS TpeboBaHHs,
COOTBETCTBYIOIIHE HANpABJICHHIO «MaTeMaTHKa s IpodecCHOHATbHOM JEATENBHOCTHY;
BMECTE C TeM BBIIYCKHHK II0JIy4a€T BO3MOXHOCTH H3YYHTh MaTeMaTHKy Ha ropasfo Gosee

BBICOKOM ~ YPOBHE, HTO CO3/aCT (yHIaMeHT IS JaNbHEHIIEro CephesHOro U3yYEeHHUs
MaTeMaTHKH B By3e.

Bbll'lyCKHPlK HAY4YHTCA: IIJISI YCIIEMIHOI'O MPONOIKEHUS o6pa303aHnﬂ 110 CICHAIbHOCTAM,
CBA3aHHBIM C NMIPUKIIATHBIM HCIIOJIE30BAHUEM MAaTeMaTHukKu

BoIlyCKHHK  MOJIyYHT BO3MOKHOCTD HayunTbes:  Jlna  obGecniedeHus  BO3MOXHOCTH
YCICITHOTO NPOAO/KEHHS 00pa3oBaHMS IO CNENHATBHOCTAM, CBA3AHHBIM C OCYLLIECTBJICHHEM
HAY4YHOH W MCCIENOBATENBLCKOM AEATEABHOCTH B 0GIACTH MATEMATHKH H CMEKHBIX HaykK

Inemenmobr meopuu MHoOY’CECME U MAMEMAMUYECKOIT 102UKY
BeinmyckHuK HayumTCs:
¢ CBo6omHO oOmEpUPOBATH MOHATHAMH: KOHEYHOE MHOXECTBO, 3JIEMEHT MHOKECTBa,
TIO/IMHOXECTBO, I€peceueHHe, OObEeAMHEHHE H PAa3HOCTh MHOXECTB, YHCIIOBBIE MHOXKECTBA
Ha KOOPJMHATHOH NpPAMOH, OTPE30K, HHTEpBA, IIOTTyMHTEPBAJI, IIPOMEXKYTOK C BBEIKOJIOTOM
TOYKOIf, rpayecKoe MpeacTaBIeHHEe MHOXECTB Ha KOOPJIHHATHOM MJIOCKOCTH;
3a11aBaTh MHOXECTBA NEPEIHCICHHEM U XapaKTEPHCTHYECKHM CBONHCTBOM;
¢ ONCpHPOBATH IOHATHUSMH: YTBEPXKIACHHE, OTPHIAHHE yTBEPXKIACHHS, HCTHHHBIC M JIOXKHBIE
YTBEPXKICHHS, IPUINHA, CIIENCTBHE, YACTHBIA CITydaii 061Iero yTRepxIeHns, KOHTpIIpHMED;
¢ [POBEPATH NPHHAUICHKHOCTD IEMEHTA MHOXKECTBY;
HaXOIUTh MEPECCUCHHE H OOBCAMHEHHE MHOXECTB, B TOM WYHCJie NpPeACTaBICHHBIX
rpadHYecKH Ha YHCIOBON NPAMOii U Ha KOOPAWMHATHOH MJIOCKOCTH;
¢ IPOBOINTBH NOKA3aTENBHBIC PACCYXICHHS I 060CHOBAHMS HCTHHHOCTH YTBEPXICHHIA.

B noecedneenoii »cuznu u RPU U3yHeHUuU Opy2ux npeomMemos:

® HCHOJB30BAaTh YHCJIOBBIE MHOXECTBA HA KOOpAVHATHOM HpﬂMOﬁ U Ha KOOPAMHATHOM
TUTOCKOCTH )14 ONMHCaHHUA PCaIbHBIX POIECCOB H SBJICHUIA,

¢ TPOBOIHTH JOKA3ATENBHBIC PACCYXKICHHS B CHTYALUAX MOBCEIHEBHOM XU3HH, U pEeLICHUH
3aj1a4 M3 JPYTHX IPEAMETOB

BbINy CKHUK HOJIY4HT BO3MOKHOCTH HAYYHTHCH:
—  Hocmudicenue pesynomamos pasdena « Boinycxrui Hay4umcay,;

~ Onepupoeanmv noHAmueMm onpeoenenus, OCHOBHLIMU 6UOAMU ONPeEJeNeHUt], OCHOGHbIMU
euoamu meopem,

— HNOHUMAamb CYymb KOCEBEHHO20 ()OKa3ameftbcmea;
— Onepupoeamb NOHAMUAMU CHEMHO20 U HECYCMHO20 MHROJICecmea;

~ NPUMEHAMb MEMOO MAMeMAMUYeckot UHOYKyuu Ons npoBeOeHUs paccyxcoenuti u
0oKaszamenbcme u npu pewenuy 3a0av.

B nosceonesnoii »cuznu u RpU u3y4eHuu Opy2ux npeomMemos:

UCHONL306aMb  MEOPEMUKO-MHONCECMEEHHbII A3bIK U A3BIK N02UKU ONIA ONUCAHUS peausbiibix
npoyeccos u Aenenul, npu pewienuy 3a0a4 Opyaux yuebHbIX npedMemos



Yucna u evipaxceHun

BbLINyCKHUK HAYYHTCH:

e CBOGOIHO ONEPUPOBATH MOHATHAMH: HATYPAIBHOE YHCIIO, MHOXKECTBO HAaTyPAIbHBIX THCCI,
LleJI0E YHMCI0, MHOXECTBO LENBIX UYHCEN, OOHIKHOBEHHAd npobb, AecATHYHas ApoOb,
CMEIIaHHOE YHCIO, pAlMOHATIBHOE UYHCIO, MHOXECTBO  PalHOHAIBHBIX  HHCCT,
MppalMOHANbHOE YHCIO, KOPEHb CTCNCHH 1, NeHCTBUTENIBHOE YHCJIO, MHOXECTBO
JCHCTBATEABHBIX  YHMCEN, TEOMETpHYECKas HHTEpIpeTauys HaTypalbHbIX, HEJBIX,
PalHOHATBHBIX, NEHCTBUTEIIBHBIX YUCEN,

e [OHMMATh M OOBACHATH PA3HHIYy MEXAY NO3UIUOHHOH H HETO3UIHOHHOH CHCTEMaMHU
3alMCH YHCET;

e [EPEBOAMTH YHMC/IA U3 OJHOM CHCTEMBI 3AITUCH (CHCTEMBI CUMCJICHHSA) B APYIYIO;

e OKa3pIBaTh ¥ HCIONB30BaTh MPH3HAKH JENMMOCTH CyMMBI M MPOH3BCICHUA MpH
BBIMOJIHEHUM BLIUMCIIEHUH M PELICHUH 337134,

e  BLINOJHATH OKPYIJIEHHE PALIMOHANBHBIX U HPPALMOHAIBHBIX THCEI C 3aJaHHO# TOUHOCTBIO;

e CpaBHUBATh JCHCTBHTENBHBIC YHCIIA PA3HBIMH cnocobamu;

e yNOpSAOYUBATHL YHMC/IA, 3aMMCAHHBIC B BHUAC OGBLIKHOBEHHOHM M JECSTHYHON ApoOH, umcCIIa,
JamHCaHHBIE C HCIONb30BAHMEM ApH(METHYECKOTO KBAJPATHOTO KOPHS, KODHEH CTENeHH
Gombuie 2;

o naxoauts HOJI 1 HOK pasHemME crioco6aMH M HCIIOB30BAaTh MX MPH PEIICHHH 3312,

o BLIIONHSNTH BBIUMCIEHHS M NPeoOpasoBaHMs BBIPAKCHHH, COACPKAIMX ACHCTBHTENBHBIC
yKC/Ia, B TOM YMCJIE KOPHH HATYPalbHBIX CTENCHEH;

e BHIIONHATH CTaHAApPTHBIE TOXKIECTBEHHBIC IMpeoOpa3oBaHus  TPUrOHOMETPHUIECKHX,
norapu)MHUYECKHX, CTENECHHBIX, HPPAMOHANBHBIX BHIpOKCHHUI.

B noecednegHoii HCU3HU U NPU U3YYeHUuY OPY2ux npeomemos:

e BBINOJHSATH ¥ OOBICHATH CPABHEHME PE3y/IbTATOB BEIYMCICHUH IIPY PEICHNN NPAKTHICCKAX
3ajia4, B TOM 4HCJIe NPUOIMKEHHBIX BEIYHCIIEHAH, HCTIONB3Ys Pa3HBIC crocoObl CpaBHEHHUH,

e 3anuCHIBATh, CPABHMBATH, OKPYIJIATh YHMCIOBBIE JIAHHBIE PEAIbHBIX  BEIUIHH  C
MCIOJIB30BAHMEM Pa3HBIX CHCTEM U3MEPEHHUS;

COCTaBAATh M OLEHWBATh pa3HbIMM Croco0amMy 4YHMCIOBBIE BBIPRXKECHHS IpH PELICHUA

NpaKTHYECKUX 3aaa4 3a7a4 u3 Jpyrux y‘-IC6HbIX npeaMeTOB

BblﬂyCKHﬂK NOJYYMT BO3MOKHOCTDh HaYYHUTHCH:

— Jlocmudicenue pe3ynbmamog pasoena « BeinyCKHUK Hayuumeay,

—  ¢80600HO ONEpUPOBAMb YUCIOBbLMU MHONCECMEAMYU NPU PEeUlEHUU 3a0ay;

—  NOHUMAMb NPUNUHBL U OCHOBHBIE UOEU PACULUDEHUS YUCTIOBLIX MHOICECTE,

_  gnademb OCHOBHLIMU NOHSMUAMU MEOPUU OEAUMOCIYU NPYU PEUEHUU CIMAHOAPMHbIX 3a0au

—~  umemb 6a306vie NPEICMABNEHUA 0 MHOXNCECMBE KOMNAEKCHBIX YUCeN;

—  COBOOHO BLINOHAMb MONCOECMBEHHblE NPE0OPA308AHUA MPUSOHOMEMPULECKUX,
N02apUDMUYECKUX, CTMENEHHBIX 6bIPAHCEHU;

— enadems gpopmynoti 6unoma Hetomona;

~  npumeHsmMb NPU PeUleHUY 3a0aY meopemy o nunetinom npedcmaenenuu HO/;

—  npumensmo npu peweruu 3a0a4 Kumauckyto meopemy 06 ocmamxkax;

—  npumensamo npu peuwtenuu 3aoay Manyio meopemy Depma;

—  yMemb 6bINOTHAMb 3ANUCH YUCNA 8 NOSUYUOHHOU CUCMEME CHUCTEHUA,

—  npumensimo npu peuieHuu 3a0a4 meopemuKo-4ucnogole yHkyuu: Huco u cymma
Oeaumeneti, pynxyuio Jiinepa;

—  npumeHAmb npU peuieHuu 3a0a4 yenHoie opobu;

—  npumeHsmb npu peweHu 30a4 MHO20HIEHbL C OeUCMEUMENLHLIMU U YebIMU
K03 puyuenmamu,

—  @rademp NOHAMUAMU NPUBOOUMbLL U HENPUEOOUMBIU MHO2OUNIEH U NPUMEHAMb UX NpU
peuwieHuY 3a0a4;

- npumenams npu peweruu 3a0a4 OCHOBHYI0 meopemy anzebpol;




NpUMEHAMb  NPU  peuleHuy  3a0a4 npocmetiuue @YHKYUU KOMMIEKCHOU NEPEMEHHOL KaK
2eomempudeckue npeobpazoeanus

Ypaenenua u nepasencmesa
BhinmyckHHK HayuMTCS:
pelIaTh pasHble BHAbI YPaBHCHHH H HEPABEHCTB M MX CHCTEM, B TOM YHCII€ HEKOTOPHIE
ypaBHeHHus 3-i u 4-i cTeneHel, ApoGHO-palHOHATBHEIE U HppauOHAILHEIC,
OBJIANCTE OCHOBHBIMHM THIAMH IOKa3aTeJbHBIX, JIOTapH(PMHYECKUX, HpPPalldOHANbHBIX,
CTENICHHBIX yPABHCHHH W HEPABEHCTB M CTAHAAPTHBIMM METOAAMH MX PEINCHUH W IPHMEHSITh
HX IIpH pElICHUH 33]1a4;
NPHMEHSATH TEOPEMY be3y K pelIeHUIo ypaBHeHHil;
TIPHMEHATD TeopeMy BueTa 1ist pemenns HEKOTOPBIX YpaBHEHUH CTENEHH BhILIE BTOPOI:

NOHHMATb CMBICJI TEOpPEM O pPaBHOCHIBHBIX H HEPABHOCHITBHBIX npeoﬁpazosanmlx
ypaBHeHI/Iﬁ B YMETH UX NOKa3bIBaTh,

BIIQJETh METOJAMH PCIICHUS YPABHEHHH, HEPABEHCTB U X CHUCTEM, YMEThb BbIOHPATh METOL
penieHus ¥ 060CHOBHIBATEL CBOM BEIOOD;

HCIIOJIb30BaTh METOJX HHTEPBAJOB JUIA pELIEHHs HEPaBeHCTB, B TOM 4YHCIE ApoGHoO-
palMOHATBHBIX H BKIIIOYAIOMHKX B ¢e0st HppalMOHATILHEIE BEIPAKEHHS,

pematb anreGpaMvecKWe YPaBHEHHS M HEPAaBEHCTBA M HX CHCTEMBI C IapaMeTpamu
aJirebpanyecKuM U rpahU4eCKHM METOIAMH;

BJIQJIETh Pa3sHBIMHM METOJAMH J0Ka3aTe/IbCTBA HEPABEHCTB;
pemars ypaBHEHHS B LIEJIBIX YHCIIAX;

H300paXaTh MHOXECTBA Ha IUIOCKOCTH, 33[aBaeMblc yPaBHEHHSAMH, HEPABEHCTBAMH H HX
CHCTEMaMH;

CBOOOIHO HCTIONB30BATh TOXICCTBEHHBIE MPeoOpa3oBaHWs NMpH PELICHHH YPaBHEHHH W
CHCTEM yYpaBHEHUH

B nosceonesnoii ycusnu u npu usyuenuu Opyzux npeomemos:

COCTaBJATh U pelIaTh ypaBHEHHs, HEPABEHCTBA, MX CHCTEMBI MPH PEIIEHMH 3a/1ay JPYruX
y4eOHBIX IIPEIMETOB;

BBIIOJHATH OLIEHKY MPaBAONOAOOHS pe3yJBbTAaTOB, MOJYYAEMBIX [PH PEUIEHHH Pa3THJHbBIX
YPaBHEHHUH, HEPAaBEHCTB U UX CHCTEM IIPH PEIICHHH 3aJa4 JPYrUX YYeOHbIX PEAMETOB;
COCTaBJIATh M pellaTh YpaBHEHHMS M HEPaBEHCTBA C [apamMeTpaMH IMpH pELICHHH 3aaad
Ipyrux y4eOHBIX IPEIMETOB;

COCTaBJISAITh YPaBHCHUE, HEPABEHCTBO HJIM UX CHCTEMY, OIHCHIBAIOIINE PEANIbHYIO CHTYALHIO
HITH IPUKIIAJHYIO 3a]1a4y, HHTEPIIPETHPOBATH MOJyYSHHBIE PE3YJILTATHI;

HCIIONB30BaTh NMPOTIPaAaMMHBIC CPEACTBA MPH PEIICHWH OTACNBHEIX KJIacCOB ypaBHCHI/Iﬁ )51
HEPABCHCTB

Bbll'lyCKHPlK HOJYYHT BO3MOXKHOCTH HAYYUTHLCSH !

Hocmuocenue pesynemamos pazdena « Beinycknuk nayuumesy;

€60600H0 onpedensimo mun u 8b16UPAMb MEMOO PeUleHUs NOKA3AMENbHBIX U
N102aPUPMUYECKUX YPABHEHULI U HEPABEHCME, UPPAYUOHANLHBIX YPAGHEHUTI U HEPABEHCME,
MPUSOHOMEMPULECKUX YPABHEHUL U HEPABEHCME, UX CUCMEM;

c60600HO pewams cucmemvl TUHEUHbIX YPABHEHUT;

peuiams OCHOBHble MUNbL YPAGHEHUT U HEPABEHCME C NAPAMeMpPaMu;

npumeHsms npu pewenuu 3a0ay Hepasencmeéa Kowu — Bynsxoeckozo, Bepnynnu,

umMems npedcmaenenue 0 HepageHCmeax Mexcoy CpeOHUMU CIMEneHHbIMU

DyHKkyuu
BoInycKHHK Hay4YHTCSs:
Brianets nOHATHAMH: 3aBHCHMOCTb BEMHYHH, QYHKUMsA, APTYMEHT H 3HAYCHHE (QYHKIHH,
001aCTh ONpENENEHH ¥ MHOXECTBO 3HAUeHMH GyHKumM, TpaduK 3aBHCHMOCTH, rpaduk
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GyHKUHH, HyTH (YHKIMHM, NPOMEXYTKM 3HAKONOCTOSHCTBA, BO3pAacTaHHE HAa YHCIIOBOM
NpoMexyTKe, yObIBaHUE HA YMCIOBOM IPOMEXYTKE, HauOosbllee U HaMMEHbIIEEe 3HAYCHNE
(YHKLIMH HA YHCJIOBOM IPOMEXKYTKE, Iepuoandeckas GyHKIHA, IEPHO, YETHAS M HEUETHAS
(GYyHKUMH; YMETh IPUMEHATD 3TH MOHATHA NPH PELICHUH 3aJa4;

BJIaZCTh MOHSATHEM CTeneHHas (YHKIUs, CTPOUTH ee rpaduk U yMeTh IPUMEHSTH CBOMCTBA
CTENEHHOM GYHKIMHU NPU PEIICHUH 3a/1aY;

BJIQJIETh MOHATUAMM INOKa3aTenbHasd (QyHKIHS, SKCIIOHEHTa; CTPOUTh HX I'padHKH U yMETh
NPUMEHSTH CBOHCTBa NOoKa3aTeNbHON QyHKIMY NpH peleHu! 3a1ay;

BIaJIETh NOHATHEM Jorapudmudeckas QyHKIUS; CTPOUTh €€ rpaduK U yMeThb NPUMEHSATH
cBoiicTBa norapumMuyeckoi GyHKIMY NP pPEIICHUH 3a/1ad;

BIAf€Th MOHATUAMH TPUTOHOMETPUYECKHE (YHKIMH; CTPOHTH HX TIpadUKd H YMETh
IPUMEHSATH CBOXCTBA TPUIOHOMETPHUYECKHX QYHKITHI NIpH pelICHUH 3a/1ay;

BJIAJIETh NOHATHEM oOpaTHas QyHKIMS; IPUMEHATH 3TO IOHITHE NP pEelIeHUH 3a1a4;
INpUMEHATh IIpH pEUIeHHH 3anad cBoiicTBa (QYHKOUN: 4YETHOCTh, NEPHOJUYHOCTS,
OrpaHUYEHHOCTH;

NPHMEHATH [IPH PELIEHHH 3a]a4 npeobpa3oBaHus rpadhuKoB GYHKIMIA;

BJIQJETh MOHATHAMH YHMCJIOBas MOCIEIOBATENLHOCTD, apUPMETHUYECKAs U IeOMETpHUYECKas
nporpeccus;

NPUMEHATD [IPH PELICHUH 3a]1a4 CBOMCTBA M NPU3HAKHA apUPMETHIECKOH U FEOMETPHUECKOH
Nporpeccuit.

B noeceonesnotl dcuznu u npu uzydeHuu Opy2ux npeomMemoe:

onpeenaTh 0 rpadmKaM H HCIOJB30BaTh JUIS PEUICHHMS IPUKIAAHBIX 3aad CBOMCTBA
peajbHBIX IPOLIECCOB M 3aBHCUMOcTedl (Hambonplie W HAWMEHBINHE 3HAYEHHS,
NPOMEXYTKH BO3pacTaHus M YObIBaHMA (QYHKIUH, INPOMEXYTKH 3HAKOIOCTOSHCTBA,
aCHMITOTHI, TOUKM neperuba, nepuoj u T.11.);

HMHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM MPaKTHYECKOH CHTYaIlUH;.

OmpenendaTh No rpadpukaM MNpOCTEHINNE XapaKTEPUCTHKH IMEPUOAUYECKHX IPOIECCOB B
Ouon0ruM, 3KOHOMHKE, MY3BIKE, PATHOCBSA3H | Ap. (AaMIUIUTYAQ, IEPUOM H T.II.)

BblﬂyCKHHK NOJYYIHT BO3MOKHOCTD HAYYHTBHCH?

Hocmuoicenue pesynomamos pazoena « Boinycknux Hayuumcsy,
671a0enb NOHAMUEM acuMnNMoOmbl U yMemsb €20 NPUMEHAMb NPU PeuleHuY 3a0ay;

NPUMEHAMb MeMOObl peuleHus Npocmetuux OughghepeHYuANbHLIX YPaeHeHuli nepeozo u
8MOp0o20 NOPAOKOE

Inemenmol MameMamuuecKozo AHANU3A
BbInycKHUK HAYYHTCS:
Brnagers mnonsTHeM OeckoHeYHO YOBIBaiOmlas TIeOMETpUYECKas IPOTPecCHs M YMETh
NPUMEHATH €0 [IPU PEUICHHUH 33134,
NPUMEHATH JUIS pELICHHS 3a/1a4 TEOPHUIO [IPEACIIOB;
BIafeTh HNOHATUAMH OeckoHeyHO OoyibliMe W OECKOHEYHO Mayble  YHCIIOBBHIC

MNOCAENOBATCNIbHOCTH U YMCTH CpaBHHUBATH b6eckoHeyHO Oojplmue W OECKOHEYHO Maible
MIOCICAOBAaTCIIbHOCTH,

BJIaETh IOHATHAMHU: MPOU3BOAHAs QYHKIHH B TOUKE, TPON3BOIHAS QYHKIUM;

BBIYUCIIATH IPOU3BOJHBIE 3NIEMEHTAPHBIX QYHKIMIA U MX KOMOHHAIIMIA;

ucciaenoBaTh GyHKIUH Ha MOHOTOHHOCTD H 9KCTPEMYMBI;

CTPOUTH rpadMKH H IPUMEHSTH K PEIICHHUIO 33/1a4, B TOM YHCIIE ¢ IIapaMeTpOM;

BJIafieTh NOHATHUEM KacaTejbHasd K rpaguky GyHKUMU U yMETh IPUMEHATH €ro NTPH pEeLICHUH
3anay;

BJ1aJeTh NOHATUAMH NepBooOpa3Has GyHKUMS, ONpeaeICHHBINH HHTErpa;

npuMeHATh TeopeMy Herotona—JlelibHuIa 1 ee CIeICTBYUA U1 peleHUs 3a1a4
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B noeceonesnoii scuznu u RpU U3VHEHUU OPY2UX RPEOMEMOE:

® PpClaTh MNPHKIAfHBIE 33a4d U3 OHONOTHM, (HM3NKH, XMMHH, SKOHOMHKH H JIpPyTHX
IpEIMETOB, CBSI3aHHbIE C CCIIEIOBAHHEM XapaKTEPUCTHK IIPOLIECCOB;

®  HHTEPIPETHPOBATh NOJYyYEHHBIE PE3yIbTATHI
BhIly CKHHK NOTyHT BO3MOKHOCTD HAYIHThCS:

—  Hocmuocenue pesyromamos pazdena « Bolnycknux nayuumecay,

—  €8060010 61a0emb CMAaHOAPMHbIM ANRAPAMOM MAMEMAMUYECKO20 aHATU3A Ol
BLIYUCIIEHUS, NPOU3EOOHBIX DYHKYUU OOHOU NEPEMEHHO;

= €80600HO NpUMEHAMb annAPaAm MAMEeMAMuU4ecKo20 aHANU3a Ol UCCIeO08aHUs @yuxyui u
NOCMPOEHUA 2PApUK08, 6 MOM YUC/e UCCIeO06ANUS HA GLINYKIOCMb,

— Onepupogéambv noHsmuem nepeoodbpasHol GyHkyuu s peuenus 3a0ay;

— 061a0emb OCHOBHbIMU CedeHusMU 06 unmezpane Holomona-Jletibnuya u e2o npocmesiuiux
npuMeHeHUusx;

— Onepuposame 6 CMAHOADMHBIX CUMYAYUAX NPOUIEOOHBIMU BLLCULUX NOPSIOKOB;

—  YMemb NPUMEHAMb NPU PEULEHUN 3A0aY CB0TICMBA HENPePLIBHbIX YKyl

~  ymemb npumeHaMob NpU peuwenuy 3a0ay meopemul Bellepuumpacca;

= YMemb 6bINONHAMb NPUBNUNCEHHbIE BbIYUCTEHUS (MEMOObL Peuien s YPABHEH U, GbINUCTeHUS
onpeoeneHHo20 uHmezpana);

— YMemb NPUMEHAMb NPUNOICEHUE npoweoauoﬁ u onpe()eﬂeuﬂozo UHRmezpana K peuieruro
3a0ay ecmecmeOo3Hanus;

= 61a0emb NOHAMUAMY 6MOPAA NPOU3BOOHASA, BbINYKIOCb 2PAPUKA DYHKYUY U yMemb
uccne008amy GYHKYUIO Ha 6bINYKIOCTb

Cmamucmuxa u meopus séepoamuocmeii, N102uKka u Kombunamopuxa
BuInycKHHK Hay4HTCS:

e OrnepupoBaTe OCHOBHBIMHM ONTHCATENBHBIMHM XapaKTEPHCTHKAMH YHCJIOBOTO HaGopa,
TIOHATHEM Te€HEPATEHAs COBOKYITHOCTE M BEIGOPKOI U3 Hee;

® ONEpUPOBATh MOHATHAMH: YacTOTA M BEPOATHOCTh COGBITHA, CyMMa M IIPOM3BENCHHE
BEPOATHOCTEM, BHIYUCIIATE BEPOITHOCTH COOBITHII HA OCHOBE MOJICYETA YHCIIA HCXOIOB,

® BJAJETh OCHOBHBIMH NOHATHAMH KOMOWHATOPHKM M YMETh MX NPUMEHSTH IPH PEIIECHHH
3aj1ay;

® UMETb NPEJCTaBIcHHE 06 OCHOBAX TEOPHH BEPOATHOCTEH;

HMETh [IPENCTaBlICHHE O JUCKPETHBIX H HENPEPBIBHBIX CIIyYaHBIX BENIHYMHAX U

pacrpeeeHAsX, O He3aBUCUMOCTH CITyYaiHBIX BEIHYHH;

HMETB NPEACTABIICHHE O MATEMATHYECKOM OKHAHUH U AUCTIEPCHH CITy4aifHbIX BETUYHH;

HMETh NPEACTABIICHHE O COBMECTHBIX PACHPEACICHHUSX Cy4aiHbIX BETHUNH;

TIOHUMATh CYTh 3aKOHA OOJIBIIHX YKCEN H BEIOOPOYHOrO METOAA H3MEPEHHS BEPOATHOCTEH:

HMETb MPEICTABICHHE O HOPMAJbLHOM paclpefieleHHH M [pUMepax HOpPMajibHo
pacnpeeeHHbIX CIIy4aifiHbIX BEIHYUH;

¢ HMCTB IIPEACTABIICHUC O KOPPECIISILIMU Cﬂy‘laﬁHBIX BCJIMYHUH.

B noscednesnoii scuznu u npu uzyuenuu opyzux npeomemos;

® BBIYHUCIITH WIHM OLEHHBATh BEPOATHOCTH COOBITHIA B peabHOMN KHU3HH;

¢ BHIOUPATE METOMIBI HOIXOMSAIIETO NPEACTABICHHS H 06paGOTKN JAHHBIX

BbIy CKHUK MOy HT BO3MOKHOCTH HAYHTBCS:

- Hocmuoicenue pesynomamos pazdena « Boinyckuuxk naysumca»;

—  UMemb npeoCmasnenue 0 YeHmpanbHoU npedenbHol meopeme;

—  umemb npeocmagnenue o 6b100pOYHOM KOIPuyuenme Kopperayuu u MunetiHol pezpeccuu;

—  Umems npedcmaeﬂenue O CMAMmuUCmMu4ecKux 2unomes3ax u npoeepke cmamucmuieckot
cunomessl, 0 CMmamucmuKke Kpumepus u ee Ypoe8He 3Hauumocmu,
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umems npedcmasiienue 0 633U IMNUPULECKUX U MEOPEMU4eCKUX pacnpeoeneHut;
umemb npedcmagienue 0 KOOUpOBaHuu, O6OUYHON 3anUct, 080UUHOM Oepeee;

81a0emb OCHOBHLIMU NOHAMUAMYU meopuu 2pagos (2pagh, sepuwiuna, pebpo, cmeneHb
8epuiunbL, Nymbv 6 2page) u ymenv NPUMEHAMb UX NPU PEUeRUY 3a0ay;

umems npedCmasienue 0 0epeebax u ymems NPUMEHAMb NPU PEULeRUY 3a0aY;

81a0emp NOHAMUEM C8A3HOCMb U YMemb NPUMEHAMb KOMNOHEHMbL C6A3HOCMU NPU PeUleHUU
3aoay;

ymMemb ocywecmenimos nymu no pebpam, 06xo0ut pebep u eepuiun zpaga;

umems npedcmasienue 06 3i1EPOBOM U 2AMUTLMOHOBOM HYMU, UMEMb NPEOCMAB/EHUE O
mpyoHOCMU 3a0a4YU HAXOHCOEHUA 2aMUNbMOK08A NyMmu,;

enademop NOHAMUAMU KOHEYHblE U CYEMHbIE MHONCECMEA U YMEMb UX NPUMEHAMb NPU
peuwlenuu 3a0a4;

YyMemb NPUMEHSAMb MEMo0 MamemMamu4eckoll UHOYKyuu,

ymemb npumeHame npunyun [Jupuxne npu pewernuu 3a0ay

Texcmoesbie 3a0avu
BbInycKHHK HAYYHTCH:
Peinars pasHbie 3a/1a4d MOBBILIEHHOH TPYJHOCTH; .
AHAIM3UPOBaTh YCIIOBHE 3ajJa4yd, BHIOMpaTh ONTHMAJIBHBIA METOA peELICHHA 3aJa4H,
paccMaTpuBas pa3jii4uHble METObI;
CTPOWTH MOJEJb PELICHHs 3a/1au¥, MPOBOJMTH JOKA3aTE/IbHBIE PACCYKACHUS NIPH PEIICHHH
3a/Ja4u;
pewarh 3ajaud, TpeOywomue mnepeGopa BapHaHTOB, IIPOBEPKM YCIOBHMH, BhiOOpa
ONTHMAILHOTO Pe3yNbTara;
aHaJIM3MPOBaTh M MHTEPIPETHPOBATH NOIYyUYEHHbIC PEIICHUS B KOHTEKCTE YCJOBHS 3aJayH,
BLIOMpATH pellleHHs, He TPOTHBOPEYANINE KOHTEKCTY;
NepeBOOUTE IIpM pElIeHUM 3amaudl HHpOpMaImio U3 oAHoH (GOpMBI 3amHCH B APYIYIO,
HCIIONIB3Y TIPH HEOOXOAUMOCTH CXEeMbl, TaOMHuIIbI, rpaduKy, JHarpaMMBeL.

B noecedneeroli dcu3nu u npu u3y4eHuu Opy2ux npeomemoe:

pemaTh OIPaKTHYECKHE 3aJa44 U 3a0a49H U3 APYTHX IPEAMETOB

BblﬂyCRﬂﬂK HOJYYHT BO3MOKHOCTb HAYYHTHCH?

Hocmuoicenue pesynomamosg pasodena « Bunycknux nayuumesr;

T'eomempusn

BoinycKHHK Hay4HTCH:

Bragets reoMeTpuuecKMMM MOHATUAMHM IIPH pENIEHMM 3ada4 M MPOBEINCHHH
MaTeMaTUYECKUX PAaCCyKACHUH;

CaMOCTOSTENEHO  (HOPMYJIMPOBATh ONpPENENCHHS TI'e€OMETPUYECKHX GHryp, BBLIBHIATH
THIIOTE3bI O HOBBIX CBOMCTBaX M MPU3HAKAaX [EOMETPHYECKHX QHIYp M OOOCHOBHIBATH HIIH
OIpoOBEpraTh WX, 00061ATh MM KOHKPETH3HPOBaTh Pe3yJIbTaThl Ha HOBBIX Kiaccax Quryp,
IPOBOJWTE B HECIOKHBIX CIIydasx Kiaaccuuxanuio Guryp 1o pas3iuyHbM OCHOBAHHAM,;
HCCIIEIOBaTh YEPTEXM, BKIIOYas KoMOuWHanuu (Uryp, HM3BIE€KaTh, HHTEPIPETHPOBATH H
npeo6pa3oBbIBaTh HHGOPMALIUIO, IPEACTABICHHYIO HA YEPTEXax;

pelIaTh 3a1a4d reOMeTPUYECKOTO CONEPKaHMsl, B TOM YHC/IE B CHUTyallusAX, KOTrAa aJlrOpUTM
pellleHHs He CliefyeT ABHO W3 YCJIOBHSA, BBHIIONHATE HEOOXOAMMEIE /I PEHICHHS 3a1ayuu
JOTIOHHTENBHBIE TIOCTPOEHHS, HCCIIENOBATH BO3MOKHOCTH NIPHMEHEHH TeopeM B GopmyI
JUld pelleHMd 3aayY;

yMeTb GOpPMYIIMPOBATh U NOKa3bIBaTh N€OMETPUUECKHE YTBEPIKICHHIS,

BNaJETh MOHATUSIMH CTEPEOMETPHH: NPU3Ma, NapaJlIeNENUIE, MHpaMK/Ia, TETPa’dp;

MMETb NpeACTaBieHHs 00 axcHoMaX CTEPEOMETPHH M CHEICTBHAX H3 HHX H YMETh
NPUMEHSATH UX [IPH PELICHHUH 334,
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YMETb CTPOHUTE CEUEHHS MHOTOIPaHHHKOB C HCIIOJLE30BAHUEM Pa3JIMYHBIX METOJAOB, B TOM
YHACJIC A METOA CJIC/IOB,

HMETh NPCACTABICHHE O CKPCHINBAIOIIUXCA NpsMEBIX B NIPOCTPAHCTBE U YMETh HaXOIUTh
¥YToJI B paCCTOSTHUEC MEXITY HUMMU;

TNPUMCHATE TEOPEMBl O NAapaUIENBHOCTH MpPSAMBIX H IIOCKOCTEH B MPOCTPaHCTBE NpH
pelieHnH 3a1ay;

YMETb IPUMEHATD NapaJLIeNbHOE IPOSKTHPOBAHKE LISl H306paeHHs GUryp:;

YMCTb IPUMEHSATH NIEPHEHAUKYJIIPHOCTH MPAMO#H U INIOCKOCTH [IPH PEIICHHH 3a/1ad;

BJIGICTE MOHATHSMH OPTOTOHAIBHOE NPOCKTHPOBAHHUE, HAKJIOHHBIE U MX MPOEKLHH, YMETh
NIPAMEHATH TEOPEMY O TPEX NEPNEHANKYIIAPAX P PELICHHH 3a/1a9;

BJIaJICTh TIOHATHSMH PACCTOSIHUE MEXY GUIypamu B POCTPaHCTBE, OOIIMI MepNeH IHKYISp
ABYX CKPCLIMBAIOINMXCS HPSMBIX B YMETh IPUMEHSTD UX IIPU PEIICHHH 3a1ad;

BJIaICTe TOHATHEM YIOJl MEXIY NpPAMOH M IUIOCKOCTBIO M yMeTh IPHMEHSTh €ro IpH
PELICHUH 3a/1ay;

BJQJICTh MOHATHSAMHA [BYTPAHHBIA Yroil, Yrojl MEXAy IUIOCKOCTAMH, MEPIEHANKYIAPHbIC
IJIOCKOCTH H yMETh IIPUMEHSTD HX IIPH PEICHUH 3a/1a4;

BIIAJICTh NOHATHSMH INIPH3Ma, MapajUIeNICIUIe] ¥ NMPHMEHATh CBOMCTBA MapaJlleliennea
IPH PEIICHUH 33134,

BJIAJCTh MOHATHEM NPAMOYTONBHBIH NAapauleieNnune] M MPUMEHATh €ro MpH pELICHHH
3anay;

BIAJICTh NOHATASIMHU MMPaMUa, BHIBI THPAMUJL, JJIEMEHTHI PABUIIBHOM [TUPAMHUIBLI U YMETh
TIPUMEHATD HX NIPH PEIICHHH 33124,

HMETE NIPEICTaBICHUE O TeopeMe Diiepa, NPaBHIbHBIX MHOIOTPaHHHKAX

BIIa/ICTh MOHATHEM ILTOIANH TOBEPXHOCTEH MHOTOTPAaHHUKOB M YMETh HPUMEHSTH €r0 MPH
pEIICHUH 3a/1ay;

BJIAJICTh OHATHAMH Tejla BpameHus (UMIMHAP, KOHYC, Wap U cdepa), HX CEYEeHHS M yMETh
NPHMEHATD UX IPU PELICHHH 3a/1a4;

BJIaAeTh MOHATHUSIMH KacaTe/IbHBIC NPSMBIE M IUIOCKOCTH M YMETh IPHMEHATh M3 IIPH
pelleHnH 3a1ad;

HMCTb NPEJICTABNCHAS O BIMCAHHBIX U ONHCAHHBIX Cepax M yMeTh NPUMEHATh MX IIpH
PELICHUH 3a]1ay;

BIIANIETh NOHATHAMH 06BeM, 00BEMbI MHOTOTPaHHHKOB, TEJl BPALEHUS H IPUMEHATh HX TP
PELICHUH 3aJ1ad;

MMETb IIPE/ICTABJICHAE O Pa3BEPTKE LUIHHIPA U KOHYCA, IUIOMIAAH IOBEPXHOCTH LIMIMHIPA U
KOHYCa, yMEThb IPUMEHATH UX IIPH PELICHUH 3a1ay,

HMETh TNPEACTABICHHE O MUIOLIANU CPEPEI H YMETh NIPUMEHSTD €r0 [IPH PELIEHNH 3aay;
YMETB pelIaTh 3a/ja4i Ha KOMOHHAIMH MHOTOTPaHHUKOB U TEN BPAIICHHUA;

MMETE IIPE/ICTABICHHE O MOLOOHMH B IPOCTPAHCTBE M YMETh PEINATh 3aJaiH HA OTHOLUCHME
00BEMOB U IUIOMA/iel TOBEPXHOCTEH NONOBHEIX GHTYD.

B noeceoneenoii scuznu u RpU U3YUEHUU OpY2UX NPEOMEHO8:

COCTAaBIIITh ¢ HCHOJIB30BAHHEM CBOMNCTB TCOMCTPHUCCKHX (I)I/Il'yp MaTCMATHYCCKHE MOIOCIH
ANA  peuweHna 3af/a4 npakTU4eckoro XapakTepa M 3a4av4 M3 CMEXHbIX AWUCLUMNAWH,
HCCIICI0OBATh MOJIYYCHHEBIE MOJIEIU H UHTCPIPETHPOBATE PE3YJILTAT

BblﬂyCKHllK NOJIYYHMT BO3MOKHOCTh HAYIHTLCH:

Hmemb npedcmagnenue 06 axcuomamuueckom memooe;

611a0€NDb NOHAMUEM 2€0MEMPUECKUE MECMa MOYeK 8 NPOCMPAHCMEe U ymemb npumeHsmeo
Ux 08 peulenus 3a0Qy;

ymemo  npumename ONA pewseHus 3a0ay CE0UCMEA. MAOCKUX U OBY2PAHHBIX V206,
MPEXZPAHHO20 Y2Na, MeOPeMbl KOCUHYCOB U CUHYCOB OISl MPEX2PaHHO20 Yola;
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gnademv NOHAMUEM NepnEeHOUKYNAPHOe CeyeHue NpusMbl U yMemb NPUMEHAMb €20 npu
peuieHuy 3a0ay;

umems npedcmaegieHue 0 080UCMEEHHOCMU NPABUNbHIX MHO202DAHHUKOS,

gnadens NOHAMUAMYU YEHMPAIbHOE U NAPALIeNbHOe NPOeKMUposanue U npUMeHame ux npu
nOCMpoeHuY ce4enuil MHO20ZPaHKUKOE MEMOOOM npoexyui;

uMemb npeocmasnexue 0 pa3gepmre MHO202PaHHUKA U Kpamuaiiuiem nymu Ha nOBePXHOCMU
MHO202PAHHUKA,;

umems npedcmaeierue 0 KOHUYeCKUX Ce4eHUsX,

umempb npedcmaenenue O KACAIOWUXCL cpepax u KoMOBUHAQYUU men 6paAwjeHUs U ymemov
NpUMeHAMb UX NPU peutenuy 3a0ay;

npuUMeHsAmb NPU peuteHuu 3a0ay Gopmyny paccmosHus Om movku 00 nrockocmu;

g1a0emb Pa3HbIMU CNOCOGAMU 3A0GHUA NPAMOU

Bexmopbt u koopounamst 6 npocmpancmee
BbInycKHHK HAYYHTCS:
BianeTh NOHATHAMH BEKTOPBI M HX KOOPAUHATHI;
YMETh BBINONHATH ONEPAlUK Hajl BEKTOPaMH,;
HCII0JIE30BaTh CKANSIPHOE MPOU3BEACHHE BEKTOPOB NP PEIICHUH 3a/1ad;
IPUMEHATL ypaBHEHHE IUIOCKOCTH, (GopMyny pacCTOSHMS MEXIY TOUKAMH, ypaBHCHUC
cepsl IpH pELICHUH 33]1aY,;
MPUMEHSATH BEKTOPHI H METOJ KOOP/MHAT B [IPOCTPAHCTBE MPH PEIICHHH 3313

BbinyCKHHK MOJYYHT BO3MOKHOCTH HAYHTHCS:

Jlocmuoicenue pe3ynomamog pasoena « BulnyckHuk Hayuumeay,

Haxooumv 06vem napanienenuneda u mempasopa, 3a0aAHHbIX KOOPOUHAMAMU CE0UX 6EPULUH,
3a0d6ame NPAMYIO 6 NPOCMPAHCMEe;

HAXOOUMb PACCMOSHUE OM MOYKYU 00 NIOCKOCMU 6 CUCMeEMe KOOPOUHAm,

HAX00UMb PACCMOAHUE MEINCOY CKPEUWUBAIOWUMUCS NPAMBIMUY, 300GHHBIMU 6 cucmeme
KoopouHam

Hcmopua mamemamuKxu
BolllyCKHHK HAYYHMTCH:
BrianeTh MOHATHAMH BEKTOPBI M MX KOOPAMHATHL,
YMETH BBIOJIHATH ONEPAlluK Hajl BEKTOPaMH;
HMCIIONIB30BATh CKAJIAPHOE IPOU3BECHHE BEKTOPOB NPH PEIICHHHM 3a1ad;
MPUMEHATh yPaBHEHHE IUTOCKOCTH, GOpMYNy DacCTOSHMA MENTY TOUKaMH, YPaBHEHHE
chepbl IpH PEIICHAH 337134,
PUMEHSATH BEKTOPHI M METOJl KOOP/AMHAT B IPOCTPAHCTBE PH PEIICHUH 33121

BbIHyCKHHK NOJIY4YHUT BO3MOXKHOCTH HAY'IHTBCH!

HaxoOums 06vem napanienenuneda u mempasopa, 3a0aHHbIX KOOPOUHAMAMY CEOUX 6EDULUH,
340U8UMb NPSIMYIO 8 NPOCMPAHCMEE;
HAXOOUMb PACCMOSHUE OM MOYKYU 00 NIOCKOCMU 6 Cucmeme KOOpOUuHam;

HAX00UMb PACCMOSAHUE MENCOY CKPEUUSAIOWUMUCA NPAMBIMU, 3Q0aHHLIMU 6 Cucmeme
Koopounam

Memoost mamemamuxu
BoinycKHHK HAYYHMTCS:
Hcnons30BaTh OCHOBHBIE METOABl JOKA3aTeNbCTBA, IIPOBOAUTH JIOKa3aTC/IBCTBO H
BBINOJIHATH OIIPOBEPKECHHE;
IIPUMEHSATH OCHOBHBIE METObI PEIICHNUA MATEMAaTUIECKUX 3aat;
Ha OCHOBE MATEMAaTHUYECKMX 3aKOHOMEPHOCTEH B IPHPOJE XapaKTEpHU30BaTh KpacoTy H
COBEpIICHCTBO OKPYKAIOIIET0 MHpa K POU3BEICHUH HCKYCCTBA,
NpUMEHATh MpOCTeiline NporpaMMHbIC CpEACTBA H 3NIEKTPOHHO-KOMMYHHKAIIHOHHEIE
CHCTEMBI IIPH pEeIICHUH MaTeMaTHYEeCKHUX 3a1a4,
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® TIOJIB30BAaTHCS MPHUKJIAAHBEIMH IporpaMMaMi U NporpaMMaMH CHMBOJIBHEIX BBIYHUCIICHU ana
HCCIICIOBAHUS MaTEMAaTHUYECKHX OOBEKTOB

BblHyCKHI/IK NOJYYHT BO3MOXHOCTh HAYYHTHCH

T pUMEHAmb  MAMEMAMUYECKUe  SHAHUA K UCCNe00BAHUIO  OKPYXHCAIOWeco0  Mupd
(Modenuposarue puszuyeckux npoyeccos, 3a0auu 9KOHOMUKU)

IIl. Conepaanne y4eGHoro npeaMera «MareMaTHkay

3.1. Conepxxanne yueGHOro mpeamera MarTemaTHKA. Anrebpa u Havyaga anaausa 10-11
Kjaace (136 4, 136 )

Anre6pa u Havaja aHa/IM3a

Pemenue 3aa4 C HCHONB30BAHHUEM CBOMCTB YHCEN U CHUCTEM CUHUCIICHHUA, ACITUMOCTH,
noneu u 4yacrei, I'IpOI_ICHTOB Monynen YHUCCII.

VpagHenuy pasjzootceuue.u HQ MHOJICUMENY, PelleHUe YPasHeHull 86e0eHUeM HOBOU nepemMeHHou,

' QEHKE“OH’CUH)HO s ega@ultecrcuu Hochoeuue 220@141(’06 ypasuenui. Pewenue 8038061”1Hblx

‘Hacmu ypasueHul., Ypasnenus ¢ Mooynem. Ypaeueuwz c

nepemenubiM,

Pemenue 3amay ¢ ucmonp3oBaHMEM CBOHCTB CTelmeHed U KOpHEH, MHOIOYJICHOB,

npeoOpa3oBaHuWii MHOTOWIEHOB M  JpOGHO-palMOHANBHBIX BBIpQ)XXECHUH, mnpeobpa3zoBaHuit
MpPallMOHATILHBIX BBIPAXKCHHH. PelieHne 3ajmau ¢ MCNONb30BaHHWEM TIPaLyCHOH Mephl yria.

Monyns uncna u ero csoiicTsa. Pemenne 3anau na asuxenue u COBMECTHYIO . paboTy, cMecH H

‘ CIUIaBbI C TOMOHIBIO JIMHEHHBIX, KBaApaTHBIX M JIPOGHO-PALMOHANLHBIX YpPaBHEHHHl W HX
cucreM. PelleHre 3aay ¢ MOMOIIBIO YHCIOBHIX HEPABEHCTB M CHCTEM HEPaBEHCTB C OJHOMU
NEPEMEHHOH, C NPUMEHEHHEM H300paXKEHHS YHCIOBBIX IIPOMEXYTKOB. PeleHne 3amau c
HCIIONIb30BaHMEM YHCJIOBBIX QYHKIMH M MX rpadukoB. Mcnons30BaHHE CBOMCTB M rpadukoB

THHEHHBIX M KBaJPaTHIHBIX (YHKIHMH, 0GpaTHOH NPONOPIMOHANBEHOCTH M (QYHKLHH y=\/;.

I'papuyeckoe pemeHwe ypaBHeHHH W HepaBeHCTB. Mcmonb3oBaHue omepauvii Hajg
MHOXXECTBAMH W BBICKa3bIBAHHAMH. VICIOIb30BaHHE HEPABEHCTB U CHCTEM HEPABEHCTB C OXHOM
NEPEMEHHOM, IHCIIOBBIX IIPOMEXYTKOB, HX OOBEJUHEHUH U mnepecedeHmit. [IpuMeHeHue IIpH
PELICHHH 3324 CBOHCTB apH(METHUYECKOH H reOMETPMYECKOH NpOTpeccHH, CYMMHPOBaHHUS
GECKOHEUHON CXOSAIIEHC TeOMETPHYECKOH MPOrpeCCHH.

MHoxecTBa (YHCNOBBIE, reomerpHyeckux Guryp). XapaKTepHCTHUYECKOE CBOWCTBO,
SJICMEHT MHOJECTBA, IIyCTOC, KOHEYHOE, OeckOHeYHOe MHOXecTBO. CHocoObl 3amaHus
MHOXecTB [lonMHOXecTBO. OTHOWIEHHS MPHHAMLUICEKHOCTH, BKIIOYEHHS, paBeHcTBa. Onepaunm
Hax MHOxkecTBamH. Kpyrm Oiinepa. KoHneunble M 6GeckOHEYHBIE, CUETHBIE M HECHETHbIE
MHOJXECTRBA.
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VICTHHHBIE M JOXHBIC BBICKa3bIBAHHA, ONEPAlMU Haj BHICKA3bIBaHMAMH. Anzebpa
gvickazviéanuti. CBS3b BHICKA3BIBaHMH C MHOXeCTBaMH. KBaHTOpPHI CYyINECTBOBaHHA H
BCEOOIIHOCTH.

BakoHbl JIOTMKA. OcHogHbie noz2uyeckue npagunqa. PeleHue JIOrHYeCKHX 3aga4d ¢
HCIIOJIb30BAHUEM KPYroB Diiiepa, OCHOBHbIX 102UHECKUX NPABUI.

Vmozaxmouenns. OBGOCHOBaHHA M JOKa3aTeNbCTBO B MareMaTHke. Teopembl. Bums
MaTeMaTMYeCKUX YTBEPXKIEHHH. Buder Ooxasamenvcme. Mamemamuueckan UHOYKYUA.
Vmeepocdenus: obpamnoe OAHHOMY, NPOMUBONONONCHOe, OGpAMHOE NPOMUSONONONCHOMY
OQHHOMY. ledSHaK U CBOHCTBO, Heo6xonane a ,uocraroqm,le ycnomm

quces.

Ocnosnas meopema apugpmemuxu. Ocmamxu u cpasienus. Anzopumm Egxauoa.
Kumaiickas meopema 06 ocmamkax. Manasa meopema Pepma. q-uuHbvle CUCMEMbL CHUCTIEHUA.
Dynxyus Jinepa, YUCIO U CyMMa Oeaumeneti HamypalbHOZO YUCA.

yucnoeol oxpyxcrocmu TpuroHomerpuyeckue GyHKIMH YUCEN U YIi10B. QOPMYIIbI IPHBECHHS,
CIIO’KEHHSI TPHTOHOMETPHYECKUX (QyHKUHHM, HOpMyNbI ABOHHOIO U IOJOBHHHOTO apryMeHTa.
IIpeobpazoBaHue C}'MMBI pa3Hocm B npomsez{enne TpanOMeTpnqecmx (byHKunn "

asinx+Bcosx eudv Csm(x+t)

Yucnosas ¢hynxyus. Hynn dyHKIMH, TPOMEXYTKH 3HAKOOCTOSHCTBA, MOHOTOHHOCTb.
HauGonbluee ¥ HauMmeHbinee 3HadeHue ¢ynxuuu. Ilepromuueckue (byHKmm 1 HavMEHbIIWHA
nepuos. YerHsle M HeuetHble dynxumu. [locmpoenue epaduxa @yuxuuy y=mfix). y=f(kx).
Dynkyuu «dpobras vacme yucray y={x} u «yeras uacmp wucaay y——IxI

TpUroHOMeTpHYeCKHe (QYHKIMH YHCIOBOrO apryMeHTa y =cosx, y=sinx, y=tgx,

y = ctg x . CBoiicTBa U rpad MK TPUTOHOMETPHYECKUX QyHKIHIA. .

OGpaTHBIE TPUTOHOMETPUIECKHE GYHKIIMH, X TJIABHBIE 3HAUCHHS, CBOHCTBA M rpaduKy.
TpuronomeTpuueckie ypapHeHHs. ONHOPOJHBIE TPUTOHOMETPHYECKHE ypaBHeHHs. Pemenue
IpOCTEHINX TpHFOHOMeTpnqecxnx ypaBHeHmI " HepaBeHCTB HpOCTenmne CHCTEMBI

3aMeHA NePEMEHHOU, NOH:
HOMOWbIO MPUZOHOMEMPUHECKUX QOQM_WL
CreneHb C IEHCTBUTENBHBIM IOKA3ATEJIEM, CMENEHL C DAYUOHANIBbHBIM. NOKAZAMENEM,

cBolicTBa cTeneHU. [Ipeobpazoeanue  BLIPANCEHUN, —COOEDHCAWUX CMENeHb, PAa3Nodicenue
gbipascenuti Ha Muocumeny, codeprcawpux cmeneny. Ipocreiinye nokasarejbHble ypaBHEHUS

1 HepaseHcTBa. [TokazaTenbHas GyHKUUS U ee cBOHCTBA M rpaduk. Yucno € u gynkmus y =e*.

Jorapudm, cBoiicta norapudMa. JlecATHUHBIH M  HATypanbHBIH Jorapudm.
Ipeo6pasopanne  Jjorapumuyeckux  BopaxeHuit. JlorapudpMudeckue ypaBHCHHA H
HepapeHcTBa. JloraprudMudeckas GyHKIHA U ee CBOHCTBA M rpadux.

Crenennas QyHKIHs 1 ee cBoicTBa ¥ rpadHk. Mppanyonaibsbie ypaBHEHHA.
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IlepBuyHbIe NPECTABNCHHS O MHOXECTBE KOMILIEKCHBIX umcen. KoMmiekcible uncna u
KOOpAMHATHAdA WIOCKOCTB. [eticmeus ¢ xomnnekchoimu wucnamu. Komnnexcno conpscennvie
uucra. Mooyne u apzymenm vucna. Tpuzonomempuueckas (opma KOMMIEKCHOZ0 YuCId.
H3senevenue xopreil us KoMniekcHblx yucen. Peuenue ypasHenuii 6 KOMIIEKCHbIX YUCIAX.

Meron nHTEpBaNOB A pemleHHs HepapeHCTB. IIpeoGpasoBanus rpaduKoB (GYHKIMI:
CABHT, yMHOXCHHE Ha YHMCJIO, OTPAKCHHE OTHOCHTENBHO KOOPAMHATHBIX ocelf. I'paduueckue
MCTOJIBI PCUICHHS yDABHEHUH W HEPaBEHCTB. Pelenne ypaBHEHHH U HEPABEHCTB, CONEPKALINX
IIEPEMEHHYIO 10/l 3HAKOM MOLYJIA.

CucTeMbI MoKa3aTeNbHBIX, JIOrapUGMIYECKHX H MPPAHOHAIBHBIX ypaBHeHMit. CHCTEME]
NIOKa3aTeNBHELX, norapnq)anecxnx u nppaunonanbﬂbrx HepaBeHCTB Memoout Qeweywz

d)_zﬂkyuouaﬂbuo = Qaéugecxuu, Memod NOMeERYUPOBAnHUs, Memod 86e0eHU] HOBO: nepeMeHHOIl.

Bsanmuo o6patueie Gpynxunn. I'paduxy B3anmMuo0 06paTHBIX byHKIMiL.

Dopmyra bBunoma Hviomona. Pewenue ypaswenuii cmenenu eviwe 2 CheYUaNbHbIX
6u008. Teopema Buema, meopema Be3y. IIpusodumvie u nenpugodumvie muozounens.. OchosHas
meopema  anzebpvl. Cummempuyeckue MHO204neHbl. Llenowucnennvie u  yenosnaumwie
MHO20UNIEHbL.

Huopanmose: ypasnenusa. Llennvie dpobu. Teopema Pepma o cymme K6aopamoe.

Cymmul u psder, MemoOvl CYMMUPOBAHUS U NPUSHAKYU CXOOUMOCMI,

Teopemor 0 npubnudicenuu OelicmeumenbHbIX YUCen PayUOHATbHBIMU.

Mnooicecmea na koopounammuoii niockocmu.

Hepasencmeo Kowu—bynsxoeckozo, nepasencmeo Hencena, nepasencmesa o CPEOHUX.

Honsarne npenena ¢yHxuuu B Touxe. [lonsmue npedena ynxyuu ¢ 6eckomneunocmu.
Acumnmomuor epaguxa @ynxyuu. Cpaenenue 6beckoneuno manvix u 6eckoHeuHo GOIbULLX.
Henpepeisaocts Qynximn. Ceoticmea nenpepuienvix hynxyuii. Teopema Betiepuwumpacca.

Hudpdepenumpyemocts dynkuun. Ipoussomnas ¢ymkuun B Touke. KacatenbHas K
rpapuky OyHkuun. [eoMeTpuuecKnii W (QU3MYECKUit CMBICI MPOH3BOLHOM. Ilpumenenue
npousooHod 6  ¢usuxe.  Ilpoumssommple  sneMeHTapHBIX  Gymkmmii.  IlpaBuia
zxn(bq)epenunpomnm Bbzfmcfzenue n ouxeadnbzx u

Bropas npou3sBosHas, ee reOMeTpHYECKHH U U3HUECKHt CMBICIL.

Touku skcTpeMyma (MakcuMyMa ¥ MEUHEMYyMa). McciteoBanue 3JIEMEHTAapHBIX PyHKLH#H
Ha TOYKH 3KCTPEMYMa, MOHOTOHHOCTh, HaWOOJblllee W HAMMEHBLIIEE 3HAYCHHE C MOMOIIBIO
npou3BonHOK. [locmpoenue 2paguroe @ynkyuii ¢ nomowpio npouseodnsix. Ipumenenue
npou3eoOHOt npu pewenuu 3a0ay. HaxoxcOenue sxcmpemymos QYHKYUT  HECKONbKUX
nepeMeHHbIX.

IleppooGpasnas. Heompenenenwnsit  unterpan.  IlepBooGpasHsbie JJIEMEHTApHbIX
¢ynxumit.  Ilnomans  xpuBonMHeiiHON  Tpanewuu. ®opmyna  Hbiotona-JleiGunua.
Onpenenennslit MHTErpai. Boiuucnenue niowades niockux Quzyp u ob6vemos men epawenus c
nROMOWbIO UHmMezpana.

BeposTHOCTE M cTaTHCTHKA, JIOTHKA, TEOPHs rPadoB H KOMOHHATOpHKA

IoBTopenne. Hcmons3opanme TaGNML M AMarpaMM JUIS TPEACTABIEHWS JAHHBIX.
Pemenne 3aj1a4 Ha MPUMEHEHHE ONMCATEIBHBIX XapAKTEPHCTUK YHCIIOBHIX HaGOPOB: CPEIHUX,
HaHOOJIBIIEr0 U HAUMEHBINETO 3HAYEHMS, pa3Maxa, JUCTIEPCHM M CTAHAAPTHOrO OTKJIOHEHHS.
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BhiuMCeHHe uYacTOT W BEpOSTHOCTEH COOBITHI. BprumcreHue BepOATHOCTEH B ONBITAX C
PaBHOBO3MOXHBIMH ~ JIEMEHTapHBIMH  HCXOIaMH. Ucnonp3oBanue  KOMOHHATOPHKH.
BrlunciieHHe BEPOATHOCTEH HE3aBUCHMBIX coObrTuil. Fcmonmb3oBaHue GOpMYINBL  CIIOXKEHHUS
BEpOSTHOCTEH, uarpamMum Ditfiepa, AepeBa BEPOATHOCTEH, ¢dopMmyns! bepHyH.

Beposmuocmuoe npocmpancmeo. AKCUOMbL Meopuy 6epOAMHOCMEN.

VcnoBHas BEPOATHOCTh. IIpaBMIO YMHOXEHHs BeposTHocred. Qopmyna TOJIHOM
sepositHocTH. Gopmyna baiieca.

JIMCKpETHBIE CyyaiiHble BeTMYMHBI M pacnpeaeseHns. COBMECTHBIE PaclpeleNCHHUs.
Pacrpe/ie/leHre CyMMbl H TIPOM3BECHHS HE3ABUCHMBIX CITyYaHHBIX BEIMIHMH. MaremaTtudeckoe
OXHMIAHHE WM JUCIEpCHs CiaydaiHOH BeMTHMYUHBL MareMaTHYecKOoe OXHMIAaHME H UCICPCHA
CYMMBI CJTy4aiHBIX BEJTMYUH.

BunapHas ciyuaiiHas BelIMYMHA, pacnpelielieHHe BepHyuM. I'eoMeTpugeckoe
pacripeieieHue. BHHOMHATbHOE paclpesie/ieHne M €ro CBOHCTBA. T'unepzeomempuueckoe
pacnpeodeienue u e20 C60UCmea.

HenpepsiBHble  ClyuaiiHble  BelM4MHBL  [LIOTHOCTB ~ BEPOATHOCTH. Dynkus
pacnipezeneHys. PaBHoMepHOE pacnpeneneHue.

IoxaszamenvHoe pacnpedenenue, e20 NAPAMempbl.

Pacnpedenenue ITyaccona u ezo npumenenue. Hopmanbroe pacnpenenchne. QyHKius
Jlanmaca. IlapameTpsl HOpManbHOro pacmpenesieHus. [lpuMepsl cCiay4aiHEIX —BEIMHMH,
NOJYMHEHHBIX HOPMATLHOMY 3aKOHY (TIOTPELIHOCTb H3MEPEHHUH, pocT YenoBeka). Lenmpansas
npedenvras meopema. ‘

Hepasencmeo Yebviwesa. Teopema Yebvliuesa u meopema beprynu. 3akon 6onvuiux
yucen. Buibopounviii memoO usmepenus eeposmnocmeil. Ponv 3akona bonvuiux yucen 6 Hayxe,
npupooe u obwecmee.

Kopapuauus aByx cnydaiiHbx BenuauH. IlomsTHe o K03 GHUIMEHTE KOPPEISAIHH.
CoBMecTHBIe HaGMIOZEHMS [BYX CIyyaliHBIX BeNWYHH. Buibopounvii  xodgpuyuenm
koppeasyuu. Jlunetinasn pespeccus.

Cmamucmuyeckaa cunomesa. Cmamucmuka Kpumepus u ee YpOGeHb 3HAYUMOCHIU.
Tposepxa npocmeiiuiux 2unome3s. DMnupusecKue pacnpeoeneHus U ux C6a3b C MeOpEemuHecKumu
pacnpedenenuamu. Panzoeas koppenayus.

Ilocmpoenue coomeemcmeuil. Hnvexmugnvle U  CIOPbEKMUSHbIE  COOMBEMCMEUA.
Buexyuu. Juckpemnas nenpepoignocmv. Ipunyun Jlupuxae.

Koouposanue. [leouunas 3anuce.

Ocnosnvle nousmus meopuu 2pagos. Jlepeevs. Jsouunoe oOepeso. CesasHocmb.

Komnonenmur cessnocmu. ITymu na epage. Diinepogvt u I amunomoroesl nymu.

3.2. Conepxanne yue6Horo npeamera Maremarnka. eomerpus 10-11 knace
T'eomerpus (68 4, 68 1)

MoBropeHne. PemeHue 3agad C HCMONL30BAHMEM CBOHCTB (HIYp Ha ILIOCKOCTH.
PelreHye 3a1ay Ha J0KA3aTENbCTBO M NMOCTPOEHHE KOHTprpuMepoB. [IpuMeneHne NpOCTEHIIIX
JOrMYECKMX npaBui. PelueHue 3ajad C MCMOJb30BAaHHEM TEOPEM O TpPEYrojbHUKaX,
COOTHOLIEHHH B HPAMOYIOJIbHBIX TPEYTOJILHUKAX, (PAKTOB, CBA3aHHBIX C YETHIPEXYrOJbHUKaMHU.
PeleHue 3a1au ¢ MCIONB30BaHHEM (DAKTOB, CBS3AHHBIX C OKPYXHOCTAMH. Pernenue 3anay Ha
M3MepeHUs Ha IUIOCKOCTH, BBIYMCIEHMS MIMH H Iomanei. Pewenue 3a0au ¢ nomousplo
6eKMOpO8 U KOopouHam.
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Harnsmnas crepeomerpus. Ipusma, napajuieyienune i, NMpaMHa, YCeYeHHas nupamuda,
TETPasap.

OCHOBHBIE MOHSATHA r€OMETPHH B IPOCTPAaHCTBE. AKCHOMBI CTEPEOMETPHH H CIIEACTBHS U3 HHX.
Ilonsmue 06 axcuomamuueckom memode.

Teopema Menenan ons mempasopa. IocTpoenne ceueHnit MHOTOrPaHHHKOB METONOM
cnenos. IlentpanbHoe mpoexTHpoBanme. IlocTpoenue ceueHmi MHOTOTPaHHUKOB METOIOM
MPOEKIHIA,

CxpeluuBaromuecs npsMble B IPOCTPAHCTBE (ceoticmea u npusnaxy). Yron Mexmy HUMH.
Memoow: naxoscoenus paccmosnuii MENCOY CKPEUUBAIOWUMUCS. NPIMBIMU.

Hapannenvnvie npamvie 6 npocmpancmee. Hapannervhocmy npamoii u_nnockocmu,
Hapanzenvn cmb_ migekocmedi. TeOpeMBl O MApaIENBHOCTH OPAMBIX M MJIOCKOCTEH B
npocrpancTBe. [lapannensHoe HpOeKTHpOBaHHE H uzobpaxenue ¢uryp. I'eomempuueckue
Mecma mouex 6 npocmpancmee

CKOC, _O_Nnpsiy AspHoll_niockocmy, OpToroHanbHoe
NPOEKTUPOBAHHE. HaKJIOHHBIe u npoekumu. Paccmosnue om moyxu 0o naockocmu. Teopema o
TPEX NEPIEHTUKYIAPaX. Y20 MejcOy Npamoil u nrockocmvio.

Buower  mempasopos.  Opmoyenmpuyeckuii mempasop,  KapKacuuiii  mempasop,
PpasnozpantbLi mempasop. lpamoyzonvreiii mempasop. Meduanst u 6umeduans mempasopa.
Hocmpausanue mempasopa do napannenenuneda.

Paccrosnus wMexxny o¢urypamn B mpocrtpancte. O6mumii NEPNEHAUKYISAP IBYX
CKPEIMBAIOIIIXCS IPAMBIX.

Vel B IpoCTpaHCTBe. llepnennukynapHele miockoctH. [Ipusnax HEPREHOUKYIAPHOCIIU
08yx_mnockocmes,. IInowadw opmozonanvnoii npoexyuu. Ilepnenouxynsproe ceuenue npuzmoi.
Tpexzpannvlii u mrozozpannwiii yeon. Ceoiicmea nrockux yenos mrozozpantozo yaaa. Ceoucmea
NIOCKUX U O8YZPAHHbIX Y2No6 mpexzpannozo yena. Teopemv KOCUHYCO8 U CUHYCO8 Ol
mpexzpannozo yaia.

Buner  MHOrorpaHHukoB. Paseepmxu  mHozozpannuxa. Kpamuatiwue nymu na
NOBEPXHOCMYU MHO202PAHHUKA.

Teopema Oiinepa. IlpaBunbHble MHOTOTPaHHHKH. JJeoticmeennocms NpAaGuNbHbIX
MHO202DAHHUK08.

[lpusma.  Ilapamnenenunen.  Cpoiictsa napamwienenunena.  IIpamoyroneHeIi
napainenenunes. HaknonHble mpusmel.

[lupamuna. Bunmer nupamun.  DiaeMeHTH npaBuiabHOW mupamunbl. [Tupamuger ¢
PaBHOHAKJIOHEHHBIMH peOpaMHu U I'PaHAMM, KX OCHOBHBIE CBOHCTBA.

[Inowmany noBepxHOCTEH MHOrOTPaHHUKOB.

Tena Bpamenus: NUIMHAD, KOHYC, map u cdepa. Ceuenus UMJIMHApPA, KOHYCA W 1apa.
IllapoBoit cerMeHT, IapoBo# CJI0i, MapoBo CEKTOp (KOHYC).

YceueHHas NMpaMUIa H YCEUYEHHBIH KOHYC.

Onemenmul cihepuneckoii zeomempuu. Konuueckue cevenus,

KacarenbHble npsiMble U mmockocTH. BrucaHHble W ONHCaHHBIE chepsl. Kacaowuecs
cgpepor. Kombunayuu men épawenus.

Bexrope! 1 koopauHatel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPa Ha YHCIIO0. YTOJI MEXAy

BeKTOpaMPI CKaJmpHoe nponsseuenne I(ozuzuneagnbze eexmagbz Paaﬂoolceuue gexmopa_no




YpaBHeHHe IUIOCKOCTH. DOpMysa PacCTOAHHS MEXIY TOTKAMM. VpaBuenue chepsl
Dopmyna paccmosHus 0m moyKu 00 N10CKOCMu. Cnocobul 3a0anus NPAMOU YPABHEHUAMU.
Pewenue 3a0a4 u 00Ka3amenrbCmMeo meopem C NOMOWbIO 6€KMOpo6 U MemoooM Koopouxam.
Dnemenmul 2e0Mempuu Macc.

Moustue o6beMa. OBbeMbl MHOrorpaHHHKoB. OGBEMBI Tel BpALEHHA. AKCUOMbL
o6vema. Bvieod gopmyn obvemos npamoy201vH020 napanienenuneda, npusmMbl U NUPAMUOBLL.
Dopmynbl 013 HaxodKCOeHUs, 06bema mempasopa. Teopembl 06 omHOUeHUAX 06bEMOB.
Ipunodicenus. UHMe2pana K Bbl4UCIEHUIO 06vemos u nosepxnocmeti men epawjenus. Ilnowaoe
cepuuecxozo noaca. Obvem wapoeo20 CLoA. [pumenenue 06veM08 npu peuenuy 3a0ay.

IMnomans chepsl.

Pa3zeepmxa yurundpa u koHyca. Ilnomans nOBEPXHOCTH IAINHAPA K KOHYCa.
KoMOuHaIy MHOTOTPaHHUKOB M TEJI BpAIlICHHU.

Tlono6ue B mpocTpaHcTe. OTHOIIEHHE 0OBEMOB M ILIOIIACH IOBEPXHOCTEN NMOJOOHBIX GuUryp.

JIeuoicenus 6 npocmparcmee: napaiebHblil NepeHoC, CUMMEMPUAL OMHOCUMELHO INOCKOCIL,
YEHMPANLHAS CUMMEMPUS], NOBOPOM. OTHOCUMETLHO NPAMOU.

IIpeobpazosanue nodobus, 2omomemus. Pewenue 3a0a4 HA NIOCKOCMU C UCNONLIOBAHUEM
cmepeomMempu4ecKux Memooos. .
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IV. Tematuueckoe naaHupoBaHue yueGHOro mpeamera MaremMaTHKA: aaredpa u Havaja
MaTeMaTHYE€CKOI0 aHA/IH3a, TeOMEeTPHS

4.1. TemaTn4eckoe IIIAHHPOBAHHE y4eGHOro npeameTa MaTemarnka: aarebpa u Hadana
MaTeMaTH4YeCKOr0 aHAJIH32a, FeOMeTPHS. Alre6pa U HaYa/1a MATEMaTHYECKOT0 AHAJIH3A.

10 KJIACC (136 4)
No HaumeHoBaHue pazaeia ¥ TeMbI O6mee
KOJIHYECTBO
4acoB
1 | IloBTOpeHue MaTepuana 7 - 9 kaccos 3
2 | JleficTBHUTENBHEBIE YHCIIA 12
3 | Yucnossle QyHKIHH 10
4 | TpuroHoMeTpudeckue QYHKIIMH 24
5 | TpuroHoMeTpuueckne ypaBHEHHS 10
6 | Ilpeo6pazoBaHHE TPUIOHOMETPHYECKHMX BBIPAKEHHIA 21
7 | KommnekcHble unca 9
8 | IlpousBopHas 29
9 | Kombunaropuka 1 BEpOSTHOCTD 7
10 | IloBTOpenue 11
Hroro 136

4.2. TemaTu9eckoe nIaHHPOBaHHe yueGHOro npeqmMera MartemaTnka: aarebpa u Hauasa
MaTEMaTHYECKOro aHAJIN3a, FeOMETPHR. AjIreGpa M Ha4a/Ia MATEMATHYECKOI0 AHATH3A.

11 KJIACC (136 u)
Ne HanmenoBaHue paszaena d TeMbl Ob6mee
KOJIH4eCTBO
4acoB
1 | IoBTopenue mMatepuana 10 — ro xnacca 4
2 | Muorounens! 10
3 | Crenenn u xopuu. CreneHHbIe QyHKIHH 24
4 | Iloka3atensHas u norapudMudeckas GyHKUUH 31
5 | IlepBoobpazHas u HHTErpal : 9
6 | DOneMeHTHI TEOpHH BEpPOSTHOCTEH H MATEMATHYECKOH CTATHCTHKH 9
7 __| YpaBHeHus u HepaBeHCTBA. CHCTEMB! ypaBHEHHH M HEPABEHCTB 33
8 | O6obmaromee NOBTOPEHHE 16
Hroro 136

4.1. TemaTru4eckoe IUIAHHpoOBaHHe y4eOHOro npeamMera MareMaTnka: aarebpa n HauaJia

MaTCMATHIE€CKOro aHAaJIH3a, TeOMETPH . Feome"rpml.

10 KJIACC (68 u)
Ne HaunmeHnoBaHue pazgena H TeMbI OGuzee
KOJIN4eCTBO
4acoB
1 | Beenenue 5
2 | TapannenbHOCTH NPSMBIX M IUIOCKOCTEN 20
3 | HepnenauKkynspHOCTh NPSIMBIX H IUIOCKOCTEH 20
4 | MHororpaHHuku 12
5 | BekTopsl B pocTpaHCTBE 6
6 | IloBropenne 5
Hroro 68
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4.1. TemaTH4ecKoe NJAHMpPOBaHNE yueOHoro mpeamera MaTemaTuka: ajarebpa n Hadaaa

MaTeMaTH4Y1€CKOro anajmia, rcoMeTpus. FCOMCTPHH.

11 KJIACC (68 1)
Ne HaumenoBaHue pa3esia H TeMBbI Oo0mee
KOJIHYECTBO

4acoB
1 | Metoa KoOpAMHAT B IPOCTPAHCTBE 15
2 | Tena v nOBEPXHOCTH BpallCHUA 17
3 | O6bemsl TEN 20
4 | UroroBoe noBTopeHue Kypca reomerpus 10 - 11 knaccos 16
Hroro 68
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Kaﬂe}mapno — TEMATHY€CKOC IVIAHUPOBaHHE yqeﬁnoro npeamMerTa
«MaremaTHka: a.m‘eﬁpa H HaYaJ1a MATEMATHYECKOI0 aHAJIN3a, reoMeTpus».

10 KUIACC
204 gaca (6 uacos B HexeI0)

Ypox 1. [oBropenue. Pemenne 3a1a4 ¢ MOMOLIBLIO YHCIIOBbIX HEPABEHCTB M

1 1 Henenst CHCTEM HEPABEHCTB C OLHOM MEPEMEHHOMH, C PUMEHEHHEM H300paskeHUs
YHCJIOBBIX IPOMEXYTKOB. PeleHue 3ana4 ¢ HCnonb30BaHUEM YHCIOBBIX
¢$yHKUMHA ¥ UX rpadukoB
Ypok 2. Tosropenue. Mcnonb3oBaHue CBOHCTB M rpadHKOB JIHHEHHBIX U

2 1 Henens | kBagpaTH4HBIX yHKIMI, 0GPATHON NPONOPUHOHANBHOCTH H (GYHKLMH
KOPEHb KBaJIpaTHBIH

3 | Hepena | Ypok 3. HarnsaHas crepeomerpus
Ypok 4. [losropenue. Mcnonp3oBaHie HEPABEHCTB H CHCTEM HEPABEHCTB C
OJJHO# NEPEMEHHOM, YHUCIOBBIX MMPOMEKYTKOB, UX 06BeIMHEHHUIT U

4 1 Henens | mepeceuenwii. [IpumeHeHue NPy peLUEHHH 3a1a4 CBOHCTB apH(pMETHYECKOM
U TCOMETPHYECKOH NPOrpeccHH, CyMMHPOBaHHA OECKOHEYHOH cxoasIeiics
FEOMETPHUYECKOH NPOrpeccuu

5 | Hexens Vpoxk 5. denumocnb yenvix yucen. [lenenue ¢ ocmamxom. Pewenue 3aday ¢
YENOYUCTEHHBIMU HEU3BECTNHLIMU

6 2 nenens | Ypok 6. OCHOBHbIE NOHATHS F€OMETPHH B POCTPAHCTBE

7 2 Henens Vpok 7. Haubonowiuii obwuii_denumenv u naumenvuiee obujee xpamuoe
HECKONIbKUX Yucen

8 2 Henens | Ypok 8. Ocnoenas meopema apudpmemuxu

9 2 Hemens | Ypok 9. AKCHOMBI CTEpEOMETPHU

10 2nenens | Ypox 10. Ocmamxu u cpasnenus

11 2Henens | Ypok 11. Aneopumm Esxnuoa

12 2 Heiens | Ypok 12. AKCHOMBI CTEPEOMETPHH H CIEACTBHS H3 HUX

13 3 menens | Ypok 13. Kumaiickas meopema 06 ocmamkax

14 3 Henens | Ypok 14. Manas meopema ®epma. g-uunvie cucmemyl CYUCTEHUS

15 3 memens | Ypok 15. INonsTre 06 akCHOMaTHUECKOM METOAE

16 3 Henensa | Ypok 16. @ynxyua Diinepa, wucno u cymma denumeneii HamyparbHo20 YUCia

17 3 nenens | Ypok 17. Mozyns uucna u ero cpoiictsa

18 3 wepens | Ypok 18. [lapamienshvie npamvie 6 npocmpancmse
VYpok 19. YmosaxmoueHus. OG0CHOBaHHS M 10Ka3aTENbCTBO B MATEMATHKE.

19 4 nepens | Teopembl. Bunel MaTeMaTHueckux yTeepxaeHuit. Buost dokasamenscms.
Mamemamuuecxas undyxyus
VYpok 20. Ymeepoicoenua: obpamnoe dannomy, npomusononodicHoe,

20 4 Hepnens | o6pamuoe npomusononodcromy oannomy. [Ipu3HaK U CBOHCTBO,
HEeOOXOIHUMBIE H JJOCTATOYHBIE YCJIOBHS

21 4 nepens | Ypok 21. TeopeMsl 0 napaieIbHOCTH NPSAMBIX B [IPOCTPAHCTBE

iy -

23 4 nenens | Ypok 23. Yucnoeas gynxyus

24 4 wenens | Ypok 24. Ilapamsensnocme npamo u niockocmu
Ypok 25. Pynxyuu «Opobras uacmo wucia» y={x} u «yeaas yacmo yucia»

25 5 nenens
y=IxI

26 5 Hepens | Ypok 26. Hynu dyskuun. ITpoMeskyTkn 3HaKOMOCTOSAHCTA

27 5 Henens Ypok 27. TeopeMsl 0 NapauIeNbHOCTH MPAMBIX H TUIOCKOCTEH B
NPOCTPaHCTBE

28 5 Hepens | Ypoxk 28. MoHoToHHOCT. HanGonbluee 1 HaumeHbLee 3HaUeHHE GyHKUNN

29 5 Henens | Vpok 29. YeTHble U HeueTHble GyHKLHH

30 5 Hemens Vpok 30. INapannensHocTh NpAMBIX U rwiockocTeit. [apannensHoe
NPOEKTHPOBAHUE U H300paxkeHHe HUryp
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31 6 Henensa | Ypoxk 31. Ilepuoauueckue GyHKLMH

32 6 negens | Vpok 32. Ilepuoauueckue GYHKUMHM ¥ HAUMEHBIIMH NIEPHON

33 6 Henens | Ypok 33. CkpelmmBaromyecs NpsiMbie B NPOCTPAHCTBE

34 6 Henens | Ypok 34. B3aumuo o6patHbie GyHKIHMU

35 6 Henens | Ypok 35. 'paduiku B3auMHO 06paTHBIX QYHKLMIA

36 6 nepens | Ypok 36. CkpewuBaroniyecs npsAmeie B MPOCTPAHCTBE (cgouicmea)

38 7uenens | Ypoxk 38. Yucnosas okpyscrnocme

39 7 Hemens | Ypok 39. Cxpelnmparomuyecs npsiMble B IPOCTPAHCTBE (MPUBHAKHU)

40 7 venens | Ypok 40. Yucnoseasn oxpyscHocmb Ha KOOPOUHAMHKOU nAOCKOCmY

41 7 ueaens | Ypok 41._Onpedenenue xoopounamvl mouku Yucao8ou okpyscHocmu

42 7uenens | Ypok 42. CkpeluyBaroniyecs nNpsmbie B POCTPAHCTBE. YTON MEXITY HAMH

43 8 nepens | Ypok 43. CuHyc 1 KOCHHYC

44 8 Hemens | Ypok 44. TaHreHc ¥ KOTaHTeHC
VYpok 45. Metoas! HaXOKAEHHA PaCCTOAHUM Me CKPELIUBAIOLMMHCS

45 8 nenens pok 45. Meron XA paceto KAy Cpert -
NpAMbBIMH

46 8 Henens | Ypok 46. CuHyc u kocuHyc. TaHreHc U KOTaHIeHC

47

48

49 9 nenens | Ypok 49. TpuroHomerpuueckre GyHKUMH YHCE

50 9 Henensa | Ypok 50. TpuroHoMeTpuueckue GyHKLMH YrIOB

51 9 venena | Ypok 51. Ilapamensuocms nrockocmeii

52 9 Henens | Ypok 52. TpuroHoMerpuueckue GyHKLUHM YUCEN U YIIIOB

53 9 Henens Ypok 53. TpuroHomerpuueckue GpyHKLMHM YHCIOBOTO APrYMEHTA Y = COSX.
CsoiicTBa U rpad MKy TPUrOHOMETPHUYECKUX QYHKLMIA

54 9 Hemens | Ypok 54. TeopeMb! 0 MapasiebHOCTH INIOCKOCTEN B IPOCTPAHCTBE

55 10 Heziens Ypok 55. Tpuronometpuueckne HYHKLHH YHCIOBOTO apryMeHTa y = sin X.
CaoticTBa U rpadMKH TPHrOHOMETPHYECKHUX QYHKIIMIA.

56 10 Heens Ypok 56. TpuronomerpHueckue GYHKLHH YHCIOBOrO apryMEHTa y = COSX, Y

=sin x

10 Henens

Ypok 59. ITpeoGpaszoBanus rpa¢ukoB byHKLmiA: CJIBHT.

59 10 Hepens .
Tpuronomerpuuecke GyHKIMH YHCIOBOTO apPryMEHTa y = sin X, y=cosx

60 10 Hepens | Ypok 60. Iapannenenunen \

61 11 Henens VYpok 61. [peobpazoBanus rpadukoB GyHKLMIHA: YMHOKEHHE HA YHUCIIO.

Tpuronomerpuueckue QyHKLIMM YUCTOBOTO aPryMEHTa Y = Sin X, y=C0SX

Vpok 62. [IpeoGpazoanus rpadukos GyHKLUMIA: OTPaKEHHE OTHOCHTENBHO
62 11 Henens | koopamHaTHeIx oceit. TpuroHoMeTpuyeckue GpyHKLUMH YHCIOBOTO apryMeHTa
y = sin X, y=cosx

VYpok 63. Terpasnp. IlocTpoeHue cevenuii MHororpanHukoB. Teopema

63 11 Hepens MuHenas s TeTpasapa

Vpok 64. [IpeobpazoBanus rpagukos GyHKUMIA: COABHUT, YMHOXKEHHE HA
64 11 Henens | 4MCNO, OTPOKEHHE OTHOCHTEBHO KOOPAHHATHLIX OCEH.
Tpuronomerpuueckne GyHKILHM YHCIIOBOro apryMeHTa y = sin X, y=cosx
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Ypok 65. TpuroHoMeTpHueckHe (GyHKLHH YUCTOROrO apryMeHray = tgx.

76

65 11 nenens . o
CBOiiCTBA H rPa)HKH TPUrOHOMETPHUECKHX byHKuM#H
6. . i
66 11 nemens VYpok 66. Ilapanenenunes TocTpoenue ceveHnt MHOrOrpaHHUKOB
METOJIOM CIIe10B
67 12 Henens Ypox 67. TpuroHoMeTpudeckue GyHKLHM YHCIOBOTO aprymeHTa y = ctgx.
CBo¥CTBA H rpadHKH TPHrOHOMETPHYECKHX byHKumi
68 12 Henens Ypoxk 68. TpuroHoMeTpuyeckye pyHKLHH YHCIOBOTO apryMeHTa y=tgx, y =
ctgx. CBoMcTBa H rpadMKH TPUrOHOMETPHYECKHX byHKUMiA
69 12 nepena | Ypok 69. Ioctpoenue ceuenmii MHOTOrpaHHHKOB METOJ0M NPOEKLIHH
70 12 Henens | Vpok 70. OGpaTHble TpHrOHOMETPHYECKHE byHKIMHK
71 12 Hepens | Ypok 71. O6paTHble TPUrOHOMETpUYECKHE (YHKLHWH, MX JIaBHBIE 3HAUESHUS
72 12 Henens | Vpok 72. Pewenue 3anau. [apamienshocts NpSMBIX H TJIOCKOCTEH
73 13 nepens | Ypok 73. O6parHble TPUroHOMETpHUECKHE byHKUKH, CBOICTBa W rpaduky
74 13 Hepena | Ypok 74. TpuroHomeTpuueckue YpaBHEHHs

13 Henens

 paboma Ve S no meme «Ilapannensrocms

77 13 Henens | Ypok 77. Pemenne npocreiiimmnx TPHUTOHOMETPHYECKHX HEPABEHCTR
Ypoxk 78. llepnenouxynaprocme npamuix. I[lapaanensusie npavuie,
78 13 Henmens
RepneHOUKYIAPHbIE K NIOCKOCHU
Ypoxk 79. Pelnenye npocteiuux TpUroHOMETPHYECKMX YPaBHEHHI 1
79 14 nenens P P ™ 1P yp
HEPABEHCTB
80 14 wenens | Ypok 80. Memodw pewenus MPUOHOMEMPUYECKUX YDABHEH U
81 14 Henens Vpok 81. [lepneHauKyISpHOCTE MPAMOIA H UIOCKOCTH. IHpuznax
REPNEHOUKYAPHOCIIY NPIMOT U NAOCKOCHU
o | YPOK 82. Memoow pewenus mpuzonomempuyeckux ypasnenuii: 3amena
82 14 neneris -
nepemenHol
83 14 nenena | Ypok 83. I'paduueckoe pelenue ypasHeHuil 1 HEpaBEHCTB
84 14 nenena | Vpok 84. Teopema o npamoii, nepnenduxyasproii nrockocmu
85 15 Hepens | Ypok 85. OnHoponHsie TPUTOHOMETPHUYECKHE YPaBHEHHS
86 15 Henens | Ypok 86. Ipocreiimue cucremsr TPUIOHOMETPHUECKHX YPaBHEHUIA
87 15 nenens | Ypok 87. Pewnenue 3agau. IlepnenaukynsapHoCTs MpAMBIX
B | Touedent | nonyeooue o6
Ypox 89. [peo6pasoBaHue CyMMBI B IPOM3BEAEHHE TPHIOHOMETPHUECKHX
89 15 nenens P . peoop y P A P P
byHKUMi
90 15 nepens | Ypok 90. Pemenue 3anau. TlepnenauKyIIpHOCTL NPAMOIE M MWIOCKOCTH
Ypok 91. IlpeobpaszoBanne pasHOCTH B NPOH3BEACHHE TPHIOHOMETPHYECKHX
91 16 nenens | 3P - 11peoop P P A P ™
GbyHKUHIA
Ypok 92. TIpeoGpasoBaHHe CyMMbi, Pa3HOCTH B NPOM3BEAEHHE
92 16 Henens P peobp YMMEL P P A
TPUTOHOMETPHUYECKHX ByHKIMI
93 16 Henens | Ypok 93. HaknoHHbie M npoekuuu. OpToronanbHOe NPoeKTUpPOBaHUE
94 16 Henens | Ypok 94. ®opmynel crnoxeHus TPUTOHOMETPUUECKUX DYHKIHI
Ypok 95. QGopMyIibl CI0XKEHHS TPHTOHOMETPHUECKHX byHKLHi.
95 16 Hepens .
IlIpeobpazosanue mpuzonomempuyeckux soipacenusi
Ypok 96. Paccmosnue om mouxu 9o niockocmu, PacctosHue MeXTy
96 16 nenens | durypamu B npocrpanctee. O6mmii NEePNeHANKY AP IBYX CKPELIUBAIOLIMXCA

TNPSAMBIX
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97 17 negens | Ypok 97. GopMyibl NPUBEACHHUSA

08 17 wenens Vpok 98. (D?pmynbl npuBesieHus. IIpeobpazosanue mpueoHOMempuyeckux
8bLDANCEHUU.

99 17 nenens | Ypok 99. Teopema o Tpex neprneHANKyIApax

100 17 uenena | Ypok 100. ©opMyJisl JBOXHOIO apryMeHTa

101 17 Henens Vpok 101. dopmysl JBOHHOrO apryMeHTa. IIpeobpasosanue
MPU20HOMEMPUYECKUX BbIDANCEHUY

102 17 nenens | Ypok 102. Yeon mesicoy npamou y niockocmoio

103 18 nenens | Ypok 103. ®opMysisl JBOAHOrO ¥ MOJOBHHHOTO apryMCHTa

104 18 Henens Ypok 10j1. IIpeo6pa3zoBaHie CyMMbl B IPOM3BEIEHHE TPUTOHOMETPHYIECKHX
ingilai

105 18 Henens Vpok 105. Teopema o Tpex NEprNeHANKyApax. Vron Mexay NpAMOH H
TJIOCKOCTBIO

106 18 Heens Vpok 106. [IpeobpaszoBanue PasHOCTH B MPOM3BEIEHHE
TPUrOHOMETPHYECKHX PYHKLMIH

107 18 Heaens Ypok 107. [Ipeobpazopatue CYMMEL, Pa3HOCTH B MPOM3BE/ICHUE
TPUrOHOMETPHYECKHX DYHKLIUH

108 18 nepens | Ypox 108. Yrnel B mpocTpaHcTBe. Yron My NpAMOH K IIOCKOCTBIO

109 19 Henens Vpok 109. IIpeobpa3osaHue MpOU3BEACHHA TPUTOHOMETPHUICCKHUX byHKUMA
B CYMMY

110 19 Hezens Vpok 110. [IpeoGpasopanne NpOM3BEACHHA TPUTOHOMETPUHECKHX byHKUui
B CYMMY M pa3HOCTb

111 19 nepens | Ypoxk 111. Jisyrpannbiii yroin. [Inowadw OpMO2OHANLHOU NPOEKYUY

112 19 negens | Vpok 112. Ipeobpasosanue sbipajicenua asinx+Bcosx x suoy Csin(x+t)

13 19 Henens VYpok 1 131, dopmysl pUBeEsieHHs. PelieHne TPUrOHOMETPHIECKHX
ypaBHEHHH

114 19 nenens | Ypok 114. [lepneHAHKyISpHOCTb ILIOCKOCTEH

15 20 Henenst Vpok 115. Memoou: pewienus mpueoHOMEmMPUYECKUX YPAGHEHUU.
ROHuUdICeHUe NOpAOKAa cmeneHy

116 20 Henens Vpok 116. MemoOQut pewienust mpueoHoMempu4eckux ypaexeHul: memoo
npeoBpazoeanus ypasHenuli ¢ NOMoubl0 Mpu2oHoMempudeckux dopmyn

17 20 Hepens | Ypok 117. Ilpusnax nepneHouxyasprocmy 08yx naockocmeu
Vpok 118. Memoduvl pewenus mpuzoHomempu4eckux YpasHeHull: 3amMena

118 20 Henens | nepemennoil, nonusicenue nopadka cmeneny, Memoo npeoopaz06aHus

QBHEHUI C NOMOUbIO MPULOHOMEMPUYECKUX POPMYL -

119 DU isvein Ypox 119. Koumponsnan paboma Ne 7 n‘qumaaue «IIpeoﬁpasoaanue
MPUZOHOMEMPUHECKUX BOIPANCCHUI)

120 20 nenena | Ypox 120. IpsmoyronbHelii apajuiesienynes

121 21 Hepens | Ypok 121. [lepBudHbI€ NPEACTABNEHHS O MHOXECTBE KOMILICKCHBIX YHCE

122 21 nepens | Ypok 122. KoMIUIEKCHBIE YMC/Ia H KOODAHHATHAS ILTOCKOCTD

123 21 Henmens | Ypok 123. CBoiicTBa Mapajuleicnune1a

124 21 nepens | Ypok 124. [leficTBus ¢ KOMILUIEKCHBIMH YHC/IAMH

125 21 uenens | Vpox 125. KoMIUIEKCHO CONPSXKCHHBIC YHCIa

126 21 Hepens | Ypok 126. Peenne 3aau. [IpsmMoyronbHeIi napanieienunen

127 22 nenens | Ypok 127. Moaysib M apryMeHT 4HCIa

128 22 nenens | Ypok 128. TpuroHomeTpuueckas GopMa KOMIUICKCHOTO YHca

129 22 uegens | Ypok 129. Pewenve 3anay. JIByrpaHHeiii yron

130 22 Henena | Ypok 130. PelueHue ypaBHeHHH B KOMILUICKCHBIX YHCIax

131 22 veaens | Ypok 131. KoMIUIEKCHBIE YKCIa

132 22 wenens | Ypok 132. Hepnewm JIAPHOCTH MPSMBIX M TUIOCKOCTEH

133 23 meneas | Ypox 133. Koumpo.nbnaﬂ patoma M 8 no meme «Komnnexcusie uuc_zza»

134 23 Henena | Ypok 134. ITonsTue npenena QyHKUMA B TOUKE
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136 23 He,uenﬂ‘ Yﬁbx \136 Howlmue npe()era (])yﬁxuuu 8 6ec1conetmocmu

137 23 Hemens Ypoxk 137. Acumnmomu zpaghuxa yruxyuu. Cpasnenue beckonesno manoix u
becroneuno bonvuuux

138 23 vepens | Ypok 138. Bl MHOrorpaHHHKOB. Passepmxu muozozpannuros

139 24 nexens Ypok 139. Henpepsisrocts dyuxuun. Ceosicmea nenpepuishonx @yHryuil.
Teopema Beiiepuumpacca

140 24 nenena | Vpok 140. TuddepenumpyemMocts bYHKIHH

141 24 Henens | Vpok 141. lpusma

142 24 nepens | Vpok 142. Ipoussoanas GyHKIHH

143 24 nenens | Ypok 143. TIpon3sBoaHbIe 3EMEHTAPHBIX GbyHKLUHi

144 24 venens | Ypok 144. lpuama. MMnowaaw TIOBEPXHOCTEH MHOTOTPAHHHKOB

145 25 Henena | Ypok 145. Tpasuna auddepentposatms

146 25 nenens | Vpok 146. Boiuucnenue NPOU3E0OHBLX

147 25 nenens | Ypok 147. Ilpusma. Ioctpoenne ceuennii

148 25 vepens | Vpok 148. IlpoussoaHas yHKIHH B TOUKe

149 25 Henens | Vpok 149. Jugpepenyuposarue crosicnoi gywiuu

150 25 vepmens | Vpok 150. INupamuna. Buasl nupamun. DineMeHTb NpaBUJIBHOM NMMpaMHKAbI

151 26 negens | VYpok 151. Jupepenyuposanue obpamuodi dhynxyuu

152 26 Henens | Ypok 152. J udGepenyuposanue croxCHow u o6pamuoi @yuxyuii

153 26 Heens Ypok 153. IlupamMuzisl ¢ paBHOHAKIOHEHHBIMH pebpamMH W rpaHsiMH, HX
OCHOBHBIE CBOMCTBA.

154 26 Henens Ypok 154. ®usuieckuii cMbici Ipou3BoaHON. ITpumenenue npou3eooHOI 6
Puszuxe

155 26 Henens | Vpok 155. I'eoMeTpuueckuii CMbIC IPOM3BOAHOM

156 26 Henens | Ypok 156. IMupamupa. Inowanu [IOBEPXHOCTEH MHOrOrPaHHHKOB

157 27 Henens Ypok 157. I'eomerpuueckuii cMbica npoussoaHoii. KacarensHas k rpaduky
GbyHKIMH

158 27 nepens | Vpok 158. KacatenbHas k rpaduky dyHkuun

159 27 nenens | VYpok 159. Vceuennas nupamuda

160 27 Henens Ypozul I/161’(1) Auddepenumpyemocts GpyHkumi. Kacarenbhas k rpaduky

- Ypoic 1 61. Konmpomnan paﬁoma N 10 no meme Tupepenyupyemocme
| pyuryuiy. . -

162 27 nenens Ypok 162. YCeueHHa;z nupwuuda I'Inoulazm I'IOBerHOCTeH
MHOIOrpaHHHKOB

163 28 Hepens | Ypok 163. Touku sxctpemyma (MakcMMyMa ¥ MUHMUMYMa)

164 28 Henens VYpok 164. I/Iccnenonaﬂzle 3IEMEHTAPHBIX QYHKLIHI Ha TOYKH SKCTPEMYMA C
MOMOMIBIO MPOH3BOTHOM

165 28 Hexens Ypok 165. Cummempus omnocumensno nnockocmu. TpaBunbHbie
MHOTOrpaHHHKH

166 28 Heens Ypo.lf 166‘. HcF:nenosaH‘v'le JIEMEHTapHBIX (YHKUHH Ha MOHOTOHHOCTb C
NOMOLIBIO MPOU3BOAHOMN

167 28 Hexens VYpok 167. HUccneposatine 3neMeHTaprlz( GbyHKUHH Ha TOUKH FKCTpEMyMa,
MOHOTOHHOCTE ¢ MOMOLIBIO TIPOH3BOJHON

168 28 Henena | Vpok 168. Pewuenue 3aaau. MHororpaHHuky

169 29 nepens | Ypoxk 169. Bropas npoussogHas, ee TeOMETPHUYECCKHH ¥ DU3HMUECKUM CMBICT

| 170 29 Henens Ypok 170. lTocmpoenue epaguxos pyHxyuii c NOMOULIO NPOU3EOOHBIX
171 | 29 nedena | Yoox 171. Konmpaabuaﬂ paboma Ne 11 no meme «Mmuozozpannuxu»
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Vpox 172. HccnenoaHue 3IEMEHTapHBIX ¢dynkumit Ha Haubosbliee |

172 29 "epens "
HauMeHbllee 3HaYeHHE C IOMOLIBIO NPOU3BOAHOH
173 29 ueaens | Ypok 173. [Ipumenerue npouzg00HOU npu peutenuy 3a0qu
174 29 nepens | Ypok 174. Bekrops
175 30 negens | Ypok 175. HaxoocOenue sSkcmpemymos QyHKYul HECKONbKUX NEPEMERHBIX
| ypox 176. Konmponsnan paboma me (Jpumenenue
176 | 30 nevenn | 7P i Gl o |
npouseoduou» v “ .
177 30 nenens | Ypok 177. CnoxeHue BCKTOPOB
Ypok 178. Ucnonb3opanue TabauiL U AHarpaMM JUis NPEACTaBICHHA NaHHbIX.
178 30 Hezens PelueHue 3a1ay Ha MPUMEHEHHE OTMCaTE/IbHbIX XapaKTePUCTHK YUCIIOBBIX
A HaGopOB: CpeaHHX, HAUOONBIIErO H HAMMEHBLIETO 3HaYCHNUS, pa3Maxa,
JMCIIEPCHH M CTAHJAPTHOTO OTKIOHEHHS
179 30 Hexens Ypok 179. BoiuncieHue 4acToT U BEPOSTHOCTeH coOpiTHi. BpiunciaeHue
A BEPOSTHOCTE} B OMBITAX ¢ PABHOBO3MOXKHBIMH 3/IEMEHTAPHSIMH HCXONAMH
180 30 nepena | Ypox 180. YMHOXEHHME BEKTOPA HA YMCIIO
VYpok 181. Ucnonb3oaHue koMOGuHaTopuku. Beraucnenne BEPOATHOCTEH
181 31 Heaens | HesaBucuMbIX cobuiTuil. Mcnonb3oBanne GopMybl ClOXKEHUS
BEPOATHOCTEH, Marpamm Diliepa
Ypok 182. Boluncnenne BeposTHOCTEH HE3aBUCUMBIX COOBITHIA.
182 31 nenens .
Hcrionb3oBaHHe AepeBa BeposTHOCTeH, Gpopmysisl bepHyuiH
Vpok 183. Komuneapuvie gexmopet. Pasnooicenue 6exkmopa no 08YM
183 31 Hepens
HeKOJNIUHEADHbIM BEKMODAM.
Vpok 184. Beposmnocmuoe npocmpancmeo. Axcuomsl meopuu
184 31 wenens | >P P pocip P
sepossmnocmeil.
Ypok 185. YcnosHas BeposATHOCTb. [IpaBuio yMHOXCHHUS BEPOATHOCTEH.
185 31 negens | ®opmysa nonxoit BepostHocTH. PopMyiia baiieca. Beposamuocmuoe
npocmparcmeo. AKCuombl meopuu 6eposmuocmen
186 31 wenens | Ypok 186. Komn.rzanagubze eexmogbl
| ¥poxr1 71( m Ha pabol 5 13 no meme «Komb o
187 32 nedenn P 87 Kon 1‘1‘1‘7315‘ ‘ f@oydyuamapuxq u
eepoxmuocmb» g ; -
188 32 Hepens Ypox 188. [ToBTOpeHHe. ﬂeﬂwuocmb yeablx yucen
189 32 Hepena | Ypok 189. Paznooicenue 6exmopa no mpem HekoMnianapHulM 6€KMOpam
VYpoxk 190. [Tosropenne. Hynu GyHKIHMH, IPOMEKYTKH 3HAKOIOCTOSHCTBA
190 32 nepens | P P ynu QyHicusn, np ° ’
MOHOTOHHOCTb.
191 32 Hepens | Ypok 191. INoBropenue. Haubonbiuee 1 HaMMEHbLIEE 3HAUCHHE GbyHKIMH
192 32 negens | Ypok 192. Iosropenue. IlapamiesibHOCTh NPAMbIX M IUIOCKOCTEH
Vpok 193. [Tosropenue. TpUroHOMeTpUYECKHE PYHKLHH YHCII0BO
193 33 nenens p OpeHHe. 1 pUroHoMeTp bynku 0BOTO
aprymeHTa
194 33 nenens | Ypok 194. ITopropenue. O6paTHble TPHTOHOMETPHYECKHE QyHKIMU
195 33 Henensa | Ypok 195. Ilosropenue. IlepneHANKYIAPHOCTE NPAMBIX H TUIOCKOCTEH
196 33 nenena | Ypox 196. Ilosropenue. TpuroHoMeTpHIECKHE ypaBHEHHA
Vpok 197. Tlosropenue. GopMyJibl IPUBEACHHA, CITIOKCHHA
197 33 Hemend | TpUroHoMeTpuyecKuX GyHKUHH, GOpMyIis1 ABOHHOIO M MOJIOBHHHOTO
aprymeHTa
198 33 nenens | Ypok 198. [ToBropenre. MHOrOrpaHHMKH
199 34 uepens | Ypok 199. [Torropenne. KoMmnjekcHbie yncna
200 34 nenens | Ypoxk 200. TNostopenue. [locTpoeHue rpaduKoB ¢ NOMOLILLIO IPOU3BOIHON
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Ypox 201. Aomunucmpamuenaa umozoean Konmponvran paboma (Ne 14)

201 34 nepens

202 34 wenens Ypok 202. TTosTopenue. Muororpannuku. [Liomanu MOBEPXHOCTEI
MHOTOTPaHHUKOB

203 34 wenens Vpok 203. HOBTOpeHI{e. Iosropenne. Auddepenumpyemocts umcen.
IIpUMeHeHHEe POM3BOIHOM NPH PeLIeHUH 3a1a4

204 34 wenens | Vpok 204. [osTopeHye. Bekrops! B npocTpancTee
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Kaneunapno — TeMaTH4YeCcKo€ IJIAHHPOBAHHE yqeﬁnoro npeamMera
«MaremaTHKa: a.rlreﬁpa 1 HAYAJ1a MATEMATHUECKOr0 aHAIH3a, FCOMETPH).

11 KJIACC
204 vaca (6 4acoB B He/EJI0)

Ypox 1. TpuroHoMmeTprieckue GyHKIHH YHCIIOBOrO apryMeHTa

1 1 Hepens y=cosX, y=sinx, y=tgx, y=ctgx. CoficTsa 1 rpadpuxu
TPUrOHOMETPUUECKHX PYHKLIMHA
2 1 Hexens Vpok 2. Peilenye npocTeHIMX TPHrOHOMETPHIECKHX ypaBHEHHH H
HEpaBEeHCTB.
3 1 Hepend Vpox_3. IIpamoyeonsHas cucmema KoopouHam 6 npoCmpancmee
4 | nenens Vpok 4. [Ipou3BOAHBIE HMEMEHTAPHBIX HYHKLIMH. Ipasuna
arddepeHLMpoBaHHsL.
Vpox 5. Touku 3kcTpeMyMa (MakcuMyMa H MHHHMYMa).
5 | Hepens HccneoBaHUe 37iEMEHTAPHBIX QYHKLIMHA Ha TOYKH IKCTPEMYMa,
MOHOTOHHOCTb, HAaMOOJIbLIIEE U HAMMEHBIIEE 3HAUEHHE C TOMOLIBIO
MIPOU3BOAHOM.
6 2 Hepens Ypox 6. BexTopbl H KOOpAMHATDI
7 2 Henens Vpok 7. Muozounensi om 00HOI nepeMenHoU U onepayuu HAO HUMU
8 2 Hezens Vpok 8. [enenue mMno2ouiena Ha MHO204NEH C OCMAMKOM.
Vpok 9. _Ceasb mexcoy KOOpOUHAmMAaMu 6eKmopos u KOOpOUHAMAamu
9 2 Henens
mouyex
10 Jnenens Vpox 10. Paznoocenue MHo2041eH08 Ha MHOXCUMENU. Periexue 3aaau
C MCMONB30BaHHEM MHOTOWIEHOB, MpeoOpa3oBaHHii MHOTOWICHOB
11 2 Hepesst Vpok 11. Mrnozounenbt om HECKONbKUX NEPEMEHHbIX
12 2 nejens Ypok 12. YpaBHEHHE IIOCKOCTH
13 3 Hepens Vpox 13. _ITocmpoenue epaguxos ypasrenui
14 3 Hegend Vpok 14. Pewenue cucmem ypasnenuu
15 3 Hepens Vpok 15. dopMy.a pacCTOSHUS MEXAY TOUKaMH
16 3 Hezens Vpok 16. __MemoQwl pewienus YpagHeHuu: peuienue ypagHeHuil
A3N0NCEHUEM HA MHONCUMENU
Vpox 17. _Memodwl pewenus ypasHenuu: peuienue ypagHeHui
17 3 Hepens DABRONCEHUEM HA MHONCUMENY; Delenle YDAGHEeHUl 66e0eHueM Ho8ou
nepemMenHou
18 3 Henend Vpoxk 18. CriocoGb! 3ajaHus NpAMOH YPaBHEHUAMU
19 4 Henens Vpok 19. Pewenue 6036pamublx YpasHEHUl
20 eIIeNs N Bok 20, Konmponohan patoma el no mene Muocounensy | -
21 4 nenens Ypok 21. Peuuenne 3aaa4 M J0ka3aTebCTBO TEOPEM € MOMOLIBIO
BEKTOPOB M METOIOM KOOpAMHAT
2 4 Vpok__22. Hlonamue KopHa n_— OU CMENeHU. u3 JdelicmgumenbHo20
Heaens
Hucaa
23 4 nenens Ypok 23. ®yHKUMS KOPEHb CTENEHH N U3 JEHCTBUTENIBHOTO YHCIa, CC
CBOMCTBA M rpauK
24 4 nenens Vpok 24. Yron Mexay BEeKTOpaMH
25 5 Henens Vpox 25. OyHKUMA KOPEeHb CTENEHH N M3 AeHCTBHTEIBHOrO YHCIIA.
DYHKIMOHATEHO - rpadUueCKHi METOMI PELICHHA YPaBHEHHH
26 5 Hepens Vpox 26. @yHKUMA KOPEHb CTENEHH N M3 AEHCTBUTE/ILHOTO YHCIIA
27 5 Henens Vpok 27. CxansipHoe MpOU3BeJieHHE BEKTOPOB
28 5 Henens Vpok 28. QyHK1HA KOPESHD CTeleHH n w neiflcmmenbﬂorovqﬂcna.
DyHKUMOHAIBHO - rpadHUECKUi METON PCIICHHA YPaBHEHHH
29 5 Henesns Vpok 29. TIpeobpazoBaHus HPPaLMOHAIBHBIX BHIpRKEHHH
30 S Hepeas VYpox 30. BbluucieH’e YIiioB Mexay NpAMbIMH
31 6 nenens Vpok 31. Pemenne 3ana4 ¢ ufnonbaoBaHHeM npeoGpa3oBaHHH
MpPaLIMOHANIbHBIX BbIpOKCHUH
32 6 nenens Ypok 32. [Ipeo6pasosanus uppallMOHATBEHbBIX BeipaxeHUi. Peenne

ypaBHEHHH
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Ypok 33. BelunciieHHe yriioB MEXIY TUIOCKOCTAMH, MEXIY NPAMBIMH

33 6 Henens
H [UTOCKOCTSIMH

34 6 Henens Ypok 34. MppaumnoHaibHsle ypaBHeHHs

35 6 Heens Ypox 35. Pasnoowcenue svpasicenuii na muoxcumenu, codepocauyux
KOpHY

36 6 Henens Ypok 36. JIiwkeHus B 1pOCTpaHCTBE: NapaiieabHbiii nepeHoc

37 7 Henens Ypok 37. Paznooxcenue ebzgvaolcenuﬁ HQ MHOJICUMENY, COOCPICAUUX
KopHu. Pewenue ypasnenuii

38 7 Henens Ypok 38. Pemenne 3a1a4 ¢ HCIIONB3OBAHHEM CBOWCTB KODHEH

39 7 Hemens Ypok 39. JIBKkeHHs B IPOCTPAHCTBE: CHMMETPHS OTHOCUTENBHO

7 Henens

IUIOCKOCTH, L€ aJIbHass CHMM HA

Ypok 41. CreneHb ¢ NeHCTBUTENBHBIM OKA3aTeNEM

Ypok 42. JIBwKeHHs B IPOCTpaHCTBE: NOBOPOT OTHOCHTEJILHO

42 7 Henens npsiMoit. PelieHue 3a1a4 Ha IJIOCKOCTH € HCTIONb30BAHHEM
CTEPEOMETPHIECKHX MeTo0B. [Ipeobpa3zoranus nonobus, romoreTys.
Ypok 43. CreneHb ¢ AeHCTBUTENLHBIM ITOKa3aTeseM, CBOMHCTBA

43 8 Henens

CTCIICHU

44

8 Hegens

8 Hegens

Vpok 44. Cmeneb c

on

lIOHa/le.M noxkazamenem
Han yma M 3 no meme «Bexmopui &

5

Ypok 46. [Ipeobpazosanue BbIDANCEHUL, COOEPHCAUIUX CIMENEHD

Ypoxk 47. [Ipeobpazoeanue euipacenui, cooepoicauyux cmenenb.

47 8 Henens "
Pewenue ypaenenuii
48 8 Hepena Ypok 48. Tena BpalueHuUs: LTHHIP
Ypok 49. Paznooicenue evipasicenuil Ha MHOXCUMERY, COOeDAHCAULIX
49 9 Hepmens
cmenenu,
Ypox 50. Paznoscenue ebipasicenuii Ha MHONCUmENY, COOCDIHCAULUX
50 9 Hepens Z
cmenenu. Pewenue ypasnenuil
51 9 Henmens Ypok 51. CeyeHus wnuHppa
52 9 Hepens Ypok 52. Pemenue 3aaa4 ¢ MCHONb30BAHUEM CBOHCTB CTeneHeil
53 9 Hepens Ypok 53. H3zeneuenue xopueii u3 KOMAIEKCHbIX Yucen
54 9 nenens Ypok 54. Passeprka wwmHapa. [iomans noBepxHocTH UWIHHApPA
Ypox 55. H3aneuenue xopueti uz komnnexcuoix yucen. Peuwenue
55 10 nHenens N
aGHEeHUl
. . Ly ,r»é" ;g’ L1 no%gue«&neneﬂu
57 10 Henens Ypok 57. Tena Bpaiuenns: konyc. CeueHus KOHYca
58 10 Hepens Ypok 358. INokazarensHas GbyHKUMS
59 10 nenens Ypok 59. ITokasatenbHas QyHKUMS 1 €€ CBONCTBA W rpaduk
60 10 Hepens Ypok 60. PassepTka koHyca. Inowaas noepxHocTH KOHyca
61 11 Hepens Ypok 61. Yucno e u pynkums y=e” x
62 11 nemens Ypok 62. [pocreiilne 1okasaresbHble YpaBHEHHs
63 11 Henens Ypok 63. VceueHHslii koHyC
64 11 Henens Ypok 64. MeTozbl pellieHHs 10Ka3aTebHBIX YpaBHEHHI:
YHKIHOHAIBHO - rpadHuecKuii
65 11 Hemens Ypok 65. MeToas! peluieHHs NOKa3aTeNbHbIX YPaBHEHHUI: METO
YPaBHHBAHHUSA MOKa3aTesae
66 11 Henens Ypok 66. Tena BpaiueHus: wap u chepa
67 12 Hexens Ypok 67. Merogu pelueHus TIoka3aTebHBIX YPaBHEHHUI: MeToA
BBEICHHUs HOBOH MepeMEeHHOMH
Ypok 68. Memoow pewenua noxasamenvuvix ypasuenuii:
68 12 Hepens dyuryuonanvro - 2paguueckuii, Memod ypasnusanus nokazameneu,

Memo0 86e0eHUs HOBOU NepeMeHHOL
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69 12 Hepens Ypoxk 69. Ceuenus mapa
70 12 nepens Vpox 70. IIpocreiimue nokasaTe/bHbIC HEPABCHCTB
Ypok 71. MemooOvi pewenus noKxazamenbHbix HEPABEHCIMNE:
71 12 Hepens -
QdynxyuonanbHo - epaguueckui
72 12 Henens Ypok 72. [11apoBoii cerMeHT, WapoBo# CJI0H, IIaPOBOH CEKTOP
Vpok 73. MemoQbl pewerusi noKQ3amenbHblx HePAGEHCTNG: Memod
73 13 Hepena " =
86e0eHUsL HOBOU NEPEMEHHOU
74 13 negens Vpok 74. Jlorapudpmuueckas GbyHKIUA
75 13 nepens Vpok 75. [lnowmaae cdepsl
76 13 Henens Ypok 76. Jlorapudmuyeckas GpyHKIHA U €€ CBOMCTBA U rpahuK

= % BN

77 renie im0

78 13 Hepens Ypok 78. YpaBHeHHe chepbl

79 14 Hepens Ypok 79. Jlorapugm, cBOHCTBA TOrapudMoB

80 14 vepnens Ypok 80. JlecaTuuHbIi U HATYpaIbHBIH JorapugM

81 14 nepens Vpok 81. Baaumnoe pacnonodicenue cgepbl u niockocmu

82 14 nepnens Ypok 82. IIpeoGpazosanus sorapuMHUECKHX BHIPRKEHHH

83 14 nenens Vpok 83. JlorapupMHUeCKHe YpaBHEHHA

84 14 Hepens Vpok 84. Kacamenvnas niockocms k cepe
Vpoxk 85. MeTozs! penieHus JorapupMHUecCKuX ypaBHEHHH:

85 15 nenens P CTOABL P orap ¢ yP
¢yHKLHOHAIBHO - TpagUYECcKHi
Vpok 86. MeTo/isl pelieHus JorapudMIIecKHX yPaBHEHHI: METO

86 15 Hepens P ABLP pud P A
MOTEHINPOBAHHS

87 15 nenens Vpok 87. BnucaHHble H OTHCaHHbIE ChepbI

38 15 nexens Vpox 88. MeToap! pelieHus JIorapupMu4ecKux YPaBHEHHH: METON
BBE/IEHHs HOBOM nepeMeHHOM

89 15 Hepens Vpok 89. Jlorapudmuueckre HEPaBEHCTBA

90 15 Hepens Ypok 90. Kacatoumecs chepsl

91 16 Henens VYpok 91. Metoas! petlieHHsA noEapucpanecmx HEpaBeHCTB:
(byHKLHOHAIBHO - rpaguyecKit

ok 92. M H HCTB:

9 16 Henens Ypok 9 eTo/bl peLeHHs TorapuMUYECKHIX HEPABEHCTB: METON

NOTEHIUPOBAHHS
. Us.

93 16 nenens Ypok 93. Kombunauuu ten spamienus. KoMGHHaIMKU MHOTOTPaHHHKOB
H TEJ BpaLeHHS
Vpok 94. Meroas! pelieHHs JiorapipMHUYECKUX HEPABEHCTB: METO

94 16 nenens P AL P jorap ¢ P "
BBEJICHHSA HOBOH NEPEMEHHOH
Vpox 95. Memodv: pewienus 102apu@MuiecKux Hepagencms:

95 16 wenens DYHKYUOHANLHO - 2paUvecKull, MemoO NAMEHYUPOSAHUSA, MEMOO

86e0eH s HOBOU NepeMeHHOU

VYpok 97. Memodusl pewenus 102apudmuteckux VpagHeHuil:

97 17 nepens dyHKUUOHANLHO - 2padunecKuli, MemOd ROMEHYUPOBARUA, Men100
8eedenus HogoU NepeMeHHou
98 17 Hepens Ypok 98. JlnddepeHLpyeMOCTh NOKa3aTeIbHOM $YHKUMH
Ypok 99. INoustie o6bema. OGbeM MHOTOrpaHHHKOB. AKCHOMBI
99 17 nepens
obrema
100 17 nenens Vpok 100. JlndbdepeHmpyemMocTs orapupmMusieckoit GbyHKIMH
101 17 Henens Vpox 101. Jupdepenyupyemocmy rozapudmuyecko u

nokazamenbHol QyrKyui

104

17 nenensa

18 nenens

Vpok 102. Beioa popMysibl 06beMa NPAMOYTrobHOTO
napauiejenunesna

Ypok 104. HepB6pa3Haﬂ

105

18 wenensa

Vpok 105. O6beM NpAMOYTOJBHOTO NapaJuie/ienumnena
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106 18 Hepens Ypok 106. INeproobpasHbie aneMeHTapHBIX GyHKLHI

107 18 Hepens | Ypok 107. Heonpenenennstii unterpan

108 18 Hepens Ypok 108. BeiBon opMyiisl 06beMa Npsamoit pH3Mbt

109 19 Henens Ypoxk 109. Ilnoinaas KpUBONMHERHON TpaneLuu

110 19 vepens Ypok 110. ®opmyna Helorona - Jleiibuuua

111 19 venena Ypok 111. Beison ¢opMynsi obbema LuavHApa

112 19 Henens Ypok 112. OnpenenéuHslii uHTErpan

113 19 Heners Ypok 113. Belurcrniente ruiolaneii miockux Gpuryp ¢ NoMoLpio

WHTErpanga
114 19 nenens Ypok 114. O6beM npsmoii NpU3MBbL, 06beM LAITHHApA
115 20 Henensa Vpok 115. Beruucinenne o65eMOB Tel ¢ MOMOLIBIO MHTE

17 20 Henens Ypok 117. TIpunoxkeHus HHTErpana K BEIYHCICHHIO 0GBEMOB

Ypok 118. Ucnone3osanue Tabiuu 1 Juarpamm s npeacTaBleHus
IaHHbIX. PelieHue 3a1a4 Ha NPUMEHEHHE ONMUCATENBHBIX

118 20 Henens XapaKTepHUCTHK YHC/IOBBIX HAOOPOB: CPpeaHHX, HAUBOMBILIETO U
HaHMEHBLUEro 3Ha4€HHsl, Pa3Maxa, JHCNePCHH W CTAHAAPTHOTO
OTKJIOHEHHS. BHIYHCIIEHHE YaCTOT H BEPOSTHOCTEN COOLITHIA.

. Ypox 119. BeluuciieHre BEpOSTHOCTEH B OMbITAX C
119 20 Henens PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU HcXoaMu. Micnonib3oBanve
KOMOHHaTOPHKM
120 20 Hexens Ypok 120. O6beM HaKJIOHHO# NPU3MEI
Vpok 121. BeruncneHne BEpoATHOCTEH HE3aBHCHMBIX COOBITHIA.
121 21 nepens Hcnone3osanne GopMyJbl CII0XKEHHS BEPOATHOCTEH, JMarpaMm

Oiinepa, aepeBa BeposTHOCTeM, hopMybl BepHyin
Vpok 122. YcnosHas BeposTHOCTb. [IpaBHIo yMHOMXKEHHS

122 21 Henens o . o
BepoATHOCTeH. PopMyna nosiHo# BeposaTHocTu. Dopmyina Baiieca.
123 21 Henens Ypok 123. @opmynbl 1d BeIYHCIEHHS 0GbeMa Terpasapa. O6bem
, THMPaMHUJIBI
124 21 Hepens Ypok 124. JTuckpeTHbie ClTyqaifHble BETMYHMHBI M PACTIPEAETCHHUS.
Ypok 125. CoMecTHEIe pacnipeseneHus. PacnipeneneHue cyMmel U

125 21 Henens . "
€JIeH1A HE3aBHCHMBIX CJTYUYaMHBIX BEJIMUMH.

/ Goma Ne 9 no meme «OGvemsl men.

Vpoxk 127. MatemaTuueckoe OXHJaHHWEe U uche cys ciyyaiiHow
127 22 "Hepens p e a P Y
BEJIMYHHBI
‘ Ypok 128. MateMaTHueCKOe OXKHUAAHHE M JHCTIEPCHS CYMMbI
128 22 nepens poic 7 A A p Y
ClTy4aliHbIX BEJIHYHKH.
129 22 Hepens VYpok 129. O6bemsl Ten BpalleHus: 06beM KOHyca
VYpok 130. bunapHas ciryyaitHas BelMUYKHA, pacTipesieieHHe
130 22 Henens bepuynnu. [eomerpuueckoe pacnpenenenue. bBuHoMHanbHOE
pacnpenesieHHe H ero cBolicTaa.
131 22 Henens Ypok 131. Pasrocunbnocms ypasuenuii
132 22 Hepens Ypok 132. TeopeMst 06 oTHOLWIEHUAX 06BEMOB
Ypox 133. _Memoou pewsenus ypasuenuii: pewenue ypaguenuii
133 23 Hepens P 2 2 2 2
PAZN0ACEHUEM HA MEONCUMENU
VYpok134. Memooul pewenus ypasuenuii: _pewenue ypasHenui
134 23 Hepens o =
86€0eHUeM HOBOU nepeMeH Ol
135 23 Hepens Ypok 135. OtHolueHHe 06beMOB NOAOGHBIX GHIYp
136 23 Henens Ypok 136. I'paduyeckoe pewenue ypasnenui
Ypok 137. Memoou! pewenus ypasnenuii: pynxyuonarwno —
137 23 Henens p " 2 2 Gynry
epaguyeckuii
138 23 Henens Ypok 138. TIpumeHeHHe 06HEMOB MPH peLICHHH 3a/1a4
Ypok 139. Memoowt pewenus ypaenenuii. pewenue ypasuenuii
139 24 Henens DPA3N0HCeHUEM HA MHOJICUMENU, DeuleHUe YDABHEHUN 86e0eHUEM HOBO1

nepeMenHOu, quxguoua.nbno — 2gagéuuecxuﬁ.
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140 24 Hvepens Vpoxk 140. Hepasencmsa. Pagnocunonocms nepagencms

Ypox 141. TIpunoxenus HHTErpaia K BEIUHCICHHIO 00HEMOB H
141 24 nHepens P r.), P

NOBEPXHOCTEH TEN BpallleHHUs
142 24 Hepens Ypok 142. I'paguyeckoe pewienue Hepagencme

Vpok 143. Hcnone30BaHHe HEPABEHCTB M CUCTEM HEPABEHCTB € OHOH
143 24 Henens p . P P "

nepeMeHHOHN
144 24 Hepens Ypok 144. O6BeM wwapa

Vpok 145. Pelenye 3aaay ¢ NOMOLIBIO YMCIOBBIX HEPABEHCTB H
145 25 Hepens P anat © HIpIO P

CHCTEM HEPABEHCTB C OIHOH NepeMEHHOM

Vpok 146. Memoow: pewenua nepasencms. peuiernue HepageHcms
146 25 Hepens

A3N0NHCEHUEM HA MHOICUMENY

147 25 Hepens Vpok 147. O6beM chepryeckoro nosca

Vpok 148. Memoodut pewenus nepasencmea: peuienue HepaseHcms
148 25 Hepens p 8 20bi petientii nep P P

g6e0enueM HO8OU nepemMenHoll

K 149. H me. DYHKYUOHANbHO —

149 25 nenens VYpox 149 A{emo@u pewenus Hepagencms: yHky bHO

2paguyeckuii
150 25 Hepens Vpok 150. O6beM apoBoro cyios
151 26 Heaens Vpok 151. Modyaw wucna u e2o ceolicmea. Ypagnenua ¢ modyrem
152 26 Heaens VYpok 152. Modyaw yucna u ezo ceéolicmea. Hepasencmea ¢ modynem
153 26 Henens Vpok 153. O6vem chepuueckoro nosca. O6beM 1IapoOBOro ¢j1od

26 Hepens

156 26 nepens .
noBepxHoctei noaoOHBIX GuUryp
157 27 Henens VYpoxk 157. ¥Ypasnenus ¢ 06yma nepemennbimu
158 27 Hepens Ypok 158. Hepasencmea ¢ 06ymsa nepemennbimu
Vpok 159. O6vem 1wapa, 06seM chepuueckoro nosca, 06beM
159 27 Henens
wapoBoro cermenra. [IppuMeHeHHe 06BEMOB MPH PEILICHUH 33124
160 27 Hepens Vpok 160. Ypasuenus u nepasencmsa c 06ymsa nepemennbiMu
Vpoxk 161. Ypasuenun ¢ deyms nepemennvimu. I'paduueckoe pewenue
161 27 Heaens .
asHeHuil
162 : - .
163 28 Henens Vpok 163. Hepasencmea c 0syma nepemennvimu. I paguyeckoe
pewerue nepasencms
164 28 Henens Vpok 164. Pewenue cucmem_ypasHnenui
165 28 Hegens Vpok 165. ITosropenne. [apannensHOCTh NPIAMBIX H IWIOCKOCTER
166 28 Hepena Ypok 166. Pewenue cosoxynHocmu ypasHenui
167 28 Hepens Vpok 167. Pewenue cucmem u COBOKYNHOCIMU YPAGHEHUY
168 28 Hepens Vpok 168. [Toeropenue. [lepneHAMKYIAPHOCTh NPAMOH M MLIOCKOCTH
169 29 nepens VYpok 169. Pewenue cucmem nepagencms
170 29 Hepnens Ypox 170. Pewenue_co8oKynnocmu Hepasencms
171 29 Hepens Vpok 171. ITlosropenue. [lepnenauKynsapHble IIOCKOCTH
172 29 Hepens

Ypok 172. Peuwenue cucmem u CO80KYNHOCmMU HePABEHCME

Ypok 174 [ToBropeHye. Yribl B IPOCTPAHCTBE

29 Hepens
175 30 Hepens Ypoxk 175. Vpaenenus ¢ napamempamu
176 30 Henens Ypok 176. Hepasencmea ¢ napamempamu
177 30 Henens Vpoxk 177. TloeropeHue. PaccTossHUE OT TOUKH A0 IUIOCKOCTH
178 30 Hepens Ypoxk 178. Ypasnenus u nepasencmea ¢ napamempamu
179 30 Heens VYpok 179. I'paduyeckoe pelicHHE YPABHEHHH M HEPABEHCTB C
rapaMeTpaMu
180 30 nepens

Ypok 180. [Toropenue. Ilupamuna
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Vpok 181. Tpuronomerpuueckre GyHKLHH YHCOBOTO apryMeHTa

181 31 Hepens y=co0sX, y=sinx, y=tgx, y=ctgx. CBoiicTBa H rpadHkH
TPUTOHOMETPHYECKHX GQYHKLMIA
Vpox 182. OopMybl NpUBEAEHUS, CIOXKEHUS TPUTOHOMETPHYECKHX

182 31 Henens byHkuumi, GopMyNsI ABOHHOTO M MOJIOBUHHOTO apryMeHTa.
ITpeo6pa3oBaHie CyMMBbI, pa3HOCTH B NIPOH3BEACHHE
TPHUTOHOMETPUYECKHX QYHKLHH, ¥ Hao60pOT.

183 31 Henens VYpok 183. INoesropenue. [pusma

184 31 Hexens VYpok 184. PemeHne npocTeAlLMX TPUrOHOMETPHUYECKUX YPABHEHUH U
HEpaBeHCTB.
Vpok 185. OgHOopoaHbIe TPUrOHOMETPUYECKHE YpaBHEHUs. PelneHue

185 31 nenens NPOCTEHIINX TPUrOHOMETPHYECKHX YPABHEHHH H HEPABEHCTB.
IMpocTeiinine cUCTeMbl TPUrOHOMETPHUYECKHX YPaBHEHHI.

186 31 Hepens Vpok 186. IloBTopeHne. MeToa KOOpAMHAT B POCTPAHCTBE

187 32 nexens Vpok 187. IIpoussoansie anemenrapHbix pyHkuuii. [TpaBuna
qrddepeHIHPOBaHHS.
VYpok 188. Touku skcTpeMyMa (MaKCUMyMa U MUHHMYMa).

188 32 Henens Hccenenosanue sneMeHTapHbIX GYHKLUMI HA TOUKH JKCTPEMyMa,
MOHOTOHHOCTb, HauboJIbIIIee U HAUMEHBIIIee 3HAaYeHHE C MOMOLIBIO
IIPOH3BOAHOM.

189 32 Hepens VYpok 189. IToropenne. Humnap
Ypok 190. CreneHs ¢ AeHCTBUTENBHBIM NIOKa3aTeNieM, CBOHCTBA

190 32 nepens
CTETICHHU.

191 32 wenens Vpok 191. CrenenHas QyHKUHMA U ee CBOHCTBA U rpadHK.
HppalumoHanbHele YpaBHEHHS.

192 32 Hepens Ypok 192. TTosropenue. Konyc

193 33 Henens VYpok 1%3. IMoka3zarenbHas GyHKLMS U ee CBOHCTBA U rpaduk.
ITpocTeiimue nokasatenbHble YpaBHEHUS U HEPaBEHCTBA.

194 33 Henens Vpok 194. Jlorapudm, CBOﬁCTEa norapudma. [IpeobpazoBaHue
JiorapuMHYECKUX BHIPaXKEHHUH.

195 33 Hepens Ypok 195. TToropenne. 1llap chepa

196 33 Hepeng Vpok 196. JlorapudMuueckue ypaBHEHHsI U HEPABEHCTBA

197 33 nepens Ypok 197. YpaBHeHHs, CHCTEMBI YPaBHEHHI C NapaMeTpOM

198 33 Henens VYpox 198. [ToBropenue. O6beMbI MHOrOrpaHHHKOB
VYpok 199. KomiuiekcHble 4iucaa ¥ KOOPAHHATHAs I7I0CKOCTb.

199 34 wenens JIeHCTBUA C KOMILIEKCHBIMHU YHcnaMHi. KOMIUIEKCHO CONpsKEeHHbIE
yucna. Moxyns 1 aprymeHT yucina. TpuroHoMeTpuueckas popma
KOMILIEKCHOTO YHCIa.

200 34 wenens Ypoxk 200. [Teproobpa3nas. Heonpenenetlﬂblﬁ HHTErpan.
TlepsooGpa3Hble 2neMEHTapHbIX QYyHKUHI

201 34 Henens Vpok 201. IToBTopenue. O6bembl TeN BpallleHUs

202 34 senens ngl( 202. Inowans KpHB(jJ'II/IHeﬁHOﬁ Tpaneuuu. Gopmyna HetotoHa-
Jleitbanua. OnpeaeneHHbIA HHTErpal

203 34 wenens Vpok 203. BeposATHOCTD M CTaTHCTHKA, JIOTHKA, TEOpUA rpadoB u
KOMOMHATOpHKA

204 34 wenens Vpoxk 204. [TorTopeHue. KoMOHHAaLMK MHOTOTpaHHUKOB H TeJ

BpalleHHUs
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