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1. TACIIOPT PABOYEM ITPOI' PAMMBI YYEBHOI'O ITIPEJIMETA

1. 01 MATEMATHUKA: AJITEBPA, HAYUAJIA MATEMATHYECKOI'O

AHAJIM3A, TEOMETPUA

1.1 ObsacTh NPpUMEHEHUsI IPOTrPaMMbI
PabGouass mnporpamMmma y4eOHOro TmpeaMeTa  SIBISETCA  YacThl0  OCHOBHOM
npodeccuoHabHOW  00pa30BaTeIbHOM MPOrpaMMbl  (MPOTPAMMBI  MOATOTOBKH
cnenuanucta cpeanero 3seHa) B coorBerctBun ¢ ®I'OC CIIO no cnenuaibHOCTU
43.02.10 Typuzm
1.2. Mecro mnpexMera B CTPYKType OCHOBHOW  MNPO(ecCHOHATBLHOM
o0pa3oBaTeibHO NporpaMMbl  (POrpaMMbl  NOATOTOBKH  CHEHHAJMCTA
cpennero 3BeHa): Ilpeamer Maremaruka:anreOpa, Hauajla MaTeMaTH4YeCKOTO
aHalli3a, TEOMETPHs SBISETCS y4eOHBIM MPEAMETOM OO0S3aTeNIbHON MpeaMeTHOU
obnactu Maremaruka u uHpopmaruka ®I'OC cpennero oOmero obpazoBaHus B
npodeccroHaIbHbIX 00pa30BaTEeIbHBIX OpraHu3aLusX, peann3yoImx
0o0pa30BaTeIbHYI0 MpPOTpaMMy CpeAHEero oO0miero oOpa3oBaHus B Ipeneiax
ocoenusi OIIOIT CIIO nHa 6a3ze ocHOBHOro oOImero ooOpa3oBaHus, ydeOHas
JUucIMIUIMHA Martematuka u3ydaercs B 0011eo0pa3oBaTeIbHOM LUKIE Y4eOHOTO
mwiana OIIOIT CIIO na 6a3e OCHOBHOTO OOIIEro OOpa30BaHUS C TMOJYyYEHHUEM
cpennero o6mero obpazoBanusi (IIIIKPC, IIICC3).B yueonsix miaanax IITIKPC,
[MIICC3 yueOHas jgucnumuinHa MareMaTuka BXOAUT B COCTaB  0OLIUX
o01eo0pa3oBaTeNbHbIX Y4YEOHBIX JUCHUIUIMH, (POPMUPYEMBIX U3 00S3aTEIbHBIX
npeameTHbix obnacteir @I'OC cpennero oOiero obOpaszoBaHus, s mpodeccuii
CIIO 1581071 CIEIHAIBHOCTEN CIIO COOTBETCTBYIOLIETO npoduis
po¢eCCHOHAIBLHOTO 00pa30BaHMUS.
1.3. llesiu u 3a7a4u y4eOHOTO MpeaMeTa :

Lenu:

-obecrieyeHre cOpMUPOBAHHOCTH MPEICTABICHUN O COLUATbHBIX, KYJIbTYPHbIX
Y UCTOPUYECKHX (DAKTOpaxX CTAHOBJICHUSI MATEMATHUKHU;

-o0ecrieueHre copMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUYECKOTO U
MaTEMaTUYECKOTO MBIIIJICHNUS,

-obecrnieueHre cPOPMUPOBAHHOCTH YMEHUN IPUMEHSATh OJyYEHHbIE 3HAHUS
MIPU PEIICHUU Pa3INYHbIX 3aa4;

-obecrieueHre chopMUPOBAHHOCTH MPEACTABICHUN O MaTEMATHKE KaK YaCTH
OOLIEYENIOBEUECKON KYJAbTYPhl, YHUBEPCATBHOM SI3bIKE HAYKH, TTO3BOJIAIOIIEM
OMKCHIBATh U U3y4aTh PeaibHbIC MPOLIECCHI U SABJICHUS.

3amaun:

—MPpUOOPETEHNE MaTEMaTUUECKUX 3HAHUN U YMEHUMH;

—OBJaJICHHEe  OOOOIMICHHBIMH  CIOCOOAMH  MBICIUTENBHON,  TBOPUYECKOMN
JICATEIILHOCTEM;

—OCBOCHHE  KOMIIETCHLIMI:  y4eOHO-TIO3HABATEIbHOM, KOMMYHUKATHBHOM,
pedIIeKCHBHOM, JUYHOCTHOTO CaMOpPAa3BUTHUS, LIEHHOCTHO-OPUEHTALMOHHON H
npodeccuoHaIbHO-TPYIOBOTO BEIOODA.

1.4. Pe3ynibrarsl n3y4yeHusi y4eOHOIo nmpeamera
JIMYHOCTHBIE PE3YNIBTaThl O0Y4AIOIIUXCSL:



-c(hOpMHUPOBAHHOCTH TPEACTABICHUN O MaTeMaTUKe KaK YHUBEPCAIbHOM
A3bIKE HAyKH, CPEICTBE MOICITUPOBAHHUS SBJICHUM M IPOIECCOB, HICIX U
METOJaX MaTeMaTHKH;

-IOHMMAaHWE 3HAYMMOCTH MaTEeMaTUKH Ui  HAyYHO-TEXHHYECKOTO
nporpecca, CGHOPMHPOBAHHOCTH OTHOIIEHUS K MaTeMaTHKe KakK K 4YacTu
0OIIIeYeTOBEUYECKON KYJABTYphl 4Yepe3 3HAKOMCTBO C HCTOpPHEH pa3BUTHUA
MaTeMaTHKH, SBOJIIOIMECH MaTEMaTHUECKUX UJCH;

-pa3BUTHE JIOTHYECKOTO MBIIIJICHUS, POCTPAHCTBEHHOTO BOOOPAKEHUSI,
ANTOPUTMHUYECKOM  KYJBTYPhl, KPUTUYHOCTH  MBIIIJICHUS HA  YpPOBHE,
HEoOXoauMoM sl Oyaymied  mpodecCHOHATBLHOM — JACATEIBHOCTH, IS
IPOJIOIKEHUST 00pa30BaHUS U CaMOOOPa30BAHUS;

-OBJIaJICHHE MaTEMaTHYCCKUMH 3HAHUSIMU U YMEHHUSMH, HEOOXOIMMBIMU B
MOBCEIHEBHOM JKW3HHU, JJII OCBOCHHUS CMEXKHBIX €CTECTBEHHOHAYUHbBIX
TUCHMIUIMH W JUCHUIUIMH TIPO(PECCHOHANBHOTO IIMKIA, JJI TOJy4YeHUs
oOpa3zoBaHud B 00JacTsx, He TpeOyroIUX YIIyOJIeHHOW MaTeMaTuyecKon
ITOATOTOBKHU;

-TOTOBHOCTh M  CIIOCOOHOCTh K OOpa3oBaHWIO, B TOM YHCIE
caM0O0Opa30BaHMIO, Ha TPOTSHKCHUM BCEH JKM3HU, CO3HATEIIBHOE OTHOIICHHE K
HEMPEPHIBHOMY OOpa30BaHUIO KaK yCJIOBHUIO YCIEMIHOW MpodeCCHOHAIBLHON U
0OIIECTBEHHOM ACATCILHOCTH;

-TOTOBHOCTb M CIOCOOHOCTh K CaMOCTOSATEIbHOW TBOPUYECKOW U
OTBETCTBEHHOHN JEATEIHHOCTH;

-TOTOBHOCTH K KOJUIGKTUBHOU paboTe, COTPYIHHUYECTBY CO CBEPCTHUKAMHU
B 00pa3oBaTeIbHOM, OOIIECTBEHHO TIOJIE3HOM, Y4eOHO-HCCIIEI0BATEIbCKOM,
MIPOCKTHOU M JIPYTUX BHAAX JCATCIHHOCTH;

-OTHOIIIEHUE K TPOPEeCCUOHATBLHON JEATEIbHOCTH KaK BO3MOXKHOCTH
y4acTUs B  PCIICHWH  JIMYHBIX, OOIICCTBEHHBIX, TOCYJAapPCTBCHHBIX,
oOlLIeHAMOHATIBHBIX MTPOOIEM;

MeTanpeIMeTHbIC Pe3yJIbTaThl 00YIaFOIUXCS:

-YMEHUE CaMOCTOSITEILHO ONPEACIATh 1SN JAEITEIBHOCTH U COCTABIIATh
IJIaHbI JCSTETLHOCTH; CaMOCTOSITENIbHO OCYIIECTBIIATh, KOHTPOJIUPOBATh M
KOPPEKTUPOBATh ACATEIBLHOCTh; MCIOJb30BaTh BCE BO3MOXKHBIE PECYpChl IS
JTOCTIIKEHMST TIOCTABJICHHBIX II€Je W peanu3allid TUIAaHOB JEATEIIbHOCTH;
BBIOMPATH YCIEITHBIC CTPATETUH B PA3JIMYHBIX CUTYAIIUSX;

-YyMEHHE MPOAYKTUBHO OOIIATHCS M B3aMMOJICUCTBOBAThH B TIPOIIECCE
COBMECTHON JIEATENILHOCTHU, YUYWUTHIBATh T[O3UIUU JIPYTUX  YYaCTHUKOB
NEeATEIbHOCTH, d3PPEKTUBHO pa3peniaTb KOH(DIUKTHI;

-BJIaJICHUE HaBBIKAMH I103HABATEIIbHOW, YYeOHO-HMCCIICI0BATEILCKON H
MPOEKTHOU JCSATEIbHOCTH, HAaBBIKAMU pa3perieHus MpobjeM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSTEIIBHOMY TIOMCKY METOAOB PEIICHUS IMPaKTHUYCCKUX
3a/1a4, IPUMEHECHHIO PA3JIMYHBIX METOJIOB IMO3HAHUS,



-TOTOBHOCTb W CIOCOOHOCTh K CaMOCTOATEIbHOM WH(OPMAIMOHHO-
MO3HABATEIbHON  JEATEIbHOCTH, BKJIKOYAas YMEHHE OpPHUEHTUPOBAThCS B
pa3NMYHBIX ~ UCTOYHMKAX  MHPOpMALMM, KPUTHUYECKHM  OLICHUBaTh U
UHTEPIPETUPOBATH MHGOPMALIHIO, TTOTYyYaEMYI0 U3 PA3TUYHBIX HCTOYHHUKOB;

-BJIAJICHUE SI3BIKOBBIMU CPEIACTBAMM: YMEHHE SICHO, JIOTMYHO M TOYHO
M3JIaraTb CBOKO TOYKY 3PEHMS, UCIIOIb30BATh aJICKBATHBIE SI3bIKOBBIE CPEJICTBA;

-BJIaJICHUE HaBbIKAMHU IIO3HABATEIBHON peQIIeKCUHM KaK OCO3HAHUsA
COBEpIIAEMBIX JEHCTBUH M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIBTaTOB H
OCHOBAaHMWM, IPAHUL] CBOETO 3HAHUSA U HE3HAHMS, HOBBIX IIO3HABATEJILHBIX 3a]1a4
Y CPEACTB JUISl UX JOCTHKCHUS;

-[IEJICYyCTPEMJICHHOCTh B [IOMCKaX W NPUHATHM  PEILICHUH,
COOOpa3UTEILHOCT, W HUHTYUIUS,  Pa3BUTOCTh  MPOCTPAHCTBEHHBIX
MPEICTABICHUI; CHOCOOHOCTh BOCIIPUHUMATH KPACOTy U TApMOHUIO MUPA;

[IpenmeTHbIE Pe3yabTaThl O0YYAIOIUXCS:

-chOpMUPOBAaHHOCTH MPEACTABICHUM O MaTeMaTUKE KaK 9acTH MHPOBOMU
KyJIBTYypbl W MECT€ MATeMaTMKU B COBPEMEHHOHN IIMBWJIM3AIUU, CIIOCO0ax
OTMCAHMUS SIBJICHUW PEAJIbHOTO MHUPA HA MATEMATUYECKOM S3BIKE;

-cOPMUPOBAHHOCTh MPEACTABICHUM O MaTeMAaTUYECKUX MOHITHUSAX Kak
BOKHEUIIINX MATEMaTUYE€CKUX MOJENAX, MO3BOJISIONIUX OMUCHIBATH U HU3y4aThb
pa3HbIe IPOLECCHl U SIBJICHUS;, MOHUMAHUE BO3MOXXHOCTH AKCMOMATHYECKOTO
MMOCTPOCHUS MAaTE€MaTUYECKUX TEOPUH;

-BJIAJICHUE METOAAMHU JI0KA3aTEIIbCTB U AJITOPUTMOB PEIICHUS, YMEHUE UX
MIPUMEHSTh, TPOBOJIUTH JIOKA3aTEIbHBIC PACCYKACHUS B XOAE PEIICHUS 3a/1a4;

-BJIAJICHUE CTAHJAPTHBIMU [PUEMAMHM PEIICHUS pPAUUOHAIBHBIX U
MPPAILMOHANBHBIX,  MOKA3aTCIbHBIX,  CTEMEHHBIX,  TPUTOHOMETPUUECKHUX
YPaBHEHUW U HEPABEHCTB, UX CUCTEM; UCIOJIb30BAHUE ITOTOBBIX KOMIIBIOTEPHBIX
[pOorpamMM, B TOM YHCJIE JJI1 MOUCKA MYTH PELIECHUS U WUIOCTPALMUA PEIICHUS
YPaBHEHUU U HEPABEHCTB;

-chOPMUPOBAHHOCTh ~ MPEJACTABICHUNA 00  OCHOBHBIX  IMOHSATHSIX
MAaTEMATUYECKOTO  aHaJiM3a W MUX  CBOMCTBAx, BIAQJCHUE  YMEHHUEM
XapakTepu30BaTh MoBeAcHUE (YHKIIUH, HCIOJIb30BAaHHUE IMOJYYCHHBIX 3HAHUU
JUTS OTIMCAHKS U aHAJIN3A PEAJIbHBIX 3aBUCHUMOCTEN;

-BJIQJICHUE OCHOBHBIMU MOHATHUAMU O IUIOCKMX M MPOCTPAHCTBEHHBIX
TreOMETPHYECCKUX (PUTrypax, MX OCHOBHBIX CBOWMCTBax; C(POPMHUPOBAHHOCTH
YMEHHUsI paclo3HaBaTh T'€OMETpHUECKHE (PUTYphI Ha yepTekax, MOACISIX U B
peaJbHOM MHpE; MPUMEHEHNE M3YYCHHBIX CBOMCTB reOMETpUUECKUX (Quryp u
dbopmyn sl pelIeHHST TEOMETPUYECKHX 3ajad M 3a]a4 C MNPaKTUYECKUM
COZIEpIKAHUEM;

-chOpMUPOBAHHOCTh TPEJACTABICHUN O TIpoleccax U  SBICHUSX,
MMEIOIINX BEPOSATHOCTHBIM XapakTep, CTAaTUCTUUYECKUX 3aKOHOMEPHOCTSIX B
p€arbHOM MHPE, OCHOBHBIX ITOHSTHSX JJIEMEHTAPHOM TEOPHUH BEPOSTHOCTEM;
YMEHHM HaxOAUTh M OIICHWBATh BEPOSATHOCTH HACTYIUICHUS COOBITUHA B



MPOCTEMIINX NPAKTUYECKUX CHUTYyallUsIX W OCHOBHBIC XapaKTEPUCTHUKHU
CIIy4YalHBIX BEIIMYWH,;

-BJIaJICHUE HAaBBIKAMH  HCHOJIb30BAHUS  TOTOBBIX  KOMIIBIOTEPHBIX
MPOrpaMM MPH PEIICHUH 3a/1a4.

B pe3yabrare o0yuyenusi OymeT oOecredeHa TOTOBHOCTH OOyYaromuxcs K
JalbHEIeMy 00pa30BaHMIO, JOCTHTHYT HEOOXOJMMBIH YPOBEHb pPa3BUTHS,
KOTOPBIN XapaKTepU3yeTcs Kak MpUuOOPETEHHBIMU 3HAHUSIMU U YMCHUSMHU:

2. CTPYKTYPA U COAEP/ KAHUE YYEBHOI'O ITPE/IMETA
2.1. O0bem yyeOHOIo npeaMera u BUAbI y4eOHOH padoThl

Bupa yue0Hoi1 padoThI Oovem uacoes
MakcuMmajibHasi yueOHasi Harpy3Ka (Bcero) 332
Oo0s13aTesibHAsI AyTUTOPHAs YueOHAasi HArpy3Ka (Bcero) 234
B TOM YHCJIE:
71a00paTOPHBIC 3aHATHUS 160

IMMPAKTHYCCKHC 3aHATHUS YPOKHU

CCMHUHAPCKUC 3aHATUA

KOHTPOJIbHBIC pa6OTI>I

CamocrosiTesibHasi padoTa 00y4arwiuerocs (Bcero) 98

IIpomedsicymounas ammecmayus 8
Gopme sK3amena




2.2. TemaTuyeCKHil IVIAH U COIEPKAHNE YUEOHOI0 NMPeIMeTa MaTeMATHKA

Oo0bem
HaumeHoBaHue pa3ieyioB U Conep:xxanue y4yeOHOro MaTepuaJa, JJaboparopHbie U NPpaKTHYecKHe PadoThl, CAMOCTOSATEIbHAsI 92COB YpoBeHDb
TeM padora odyuarouuxcs OCBOECHUS
1 2 3 Z
Marematika B HayKe, TEXHHKE, DJKOHOMHKE, WH(OPMAIMOHHBIX TEXHOJNOTHUAX W MPAKTHICCKOH
BBenenne nesrenbHOCTH. Llenu u 3aaun M3ydYeHUsT MaTeMaTUKH Ipu ocBoeHuu mpodeccuii CITO u cnenuanbHOCTEH 2 1
CIIO.
Paszen 1. AJITEBPA Ilensle u pannoHambHbBIC Yucia. JleiicTBUTEIbHBIC Yrcia. [IpuOmmkeHHbIe BRIYHCIeHUS. KoMIiekcHbIe 10 1
quUCIIa.
Tema 1.1. Pa3Butue noHsiTUsA 0
qucie
CamocrosiTesqibHas padora odyuyarommxes:i Co3nanue mpeseHTauu «VcTopus pa3BUTHS YHUCIa» 9 3
KopHuu u crenienn. KopHu HaTypaJlbHOH CTEIIEHU U3 YHciia U UX cBocTBa. CTENICHH ¢ palioHAIbHBIMHU
MoKa3aTelis MU, UX cBoiicTBa. CTENeHH ¢ JeHCTBUTENLHBIMY MOKa3aTessiMu. CBOHCTBA CTETIEHHU C
JIeHCcTBUTENbHBIM MoKa3areseM. Jlorapudm. Jlorapudm uncina. OCHOBHOE JIOrapU(PMHUECKOE TOKICCTBO 12
Jlecatnanple 1 HaTypabHbIe JIorapudMbl. [TpaBuia neicTBuii ¢ torapupmamu. [lepexos Kk HOBOMY 1
ocHoBauuto. [IpeobpazoBanue anredpandeckux Boipaxenuil. [I[peoOpa3oBaHie palnoHAIbHBIX,
HUPPAIMOHATIBHBIX CTEIICHHBIX, TIOKA3aTeAbHBIX U JIOTapU(BMHUUECKUAX BBIPAKCHUI
ApudmeTHaeckue NeHCTBUS Ha/l YUCIIaMHU, HAX0XKICHUE PUOIMKCHHBIX 3HAYCHUH BEJTUIHH 1
MOTPEIIHOCTEH BBIYUCICHUN (a0COIOTHON ¥ OTHOCHTENIBHOM), CPABHEHUE YMCIOBBIX BBIPAKCHHA.
Brruuciienre u cpaBHEHUE KOpHEH. BBINIOIHEHE pacyeToB ¢ pajJuKagaMu. PereHre nppannoHaIbHbIX
Tema 1.2. Kopnu, cTenenn u ypaBHeHuid. HaxoxneHue 3HE}"I€HI/II>1 CTEIeHEeH ¢ parMoHaIbHBIMH MOKA3aTEIISIMH. CpaBHeHI:Ie CTEIICHEH.
norapudmbI [TpeoOpazoBaHus BEIpaXKESHHIA, COZIEPIKAIIIHX CTCIICHH. Pemenune nmokazarenbHBIX YpaBHEHU. Penienne 10 2
MPUKITATHBIX 3a7a4. Haxokaenue 3HadeHui Jjoraprdma 1mo npou3BOJILHOMY OCHOBaHHUI0. [Tepexom oT ofHOTO
OCHOBaHHS K Apyromy. Beruncienue u cpaBHeHue jorapudmos. JlorapudmupoBaHue 1 MOTCHIIUPOBAHUE
BbIpakeHUH. [TprOnmkeHHbIe BEIYMCICHHS U PEIISHUS IPUKIIAIHBIX 3a/1a4. Permenne gorapuMudeckux
YpaBHEHHH.
KonTpoabsHas pa6ora. Kopau u crenenn. Jlorapudmel. CBOiCTBa T0rapudMOB. 2 2
CamocrosiTeibHast padoTa 00y4arommxcs
Haxoxnenue 3HaueHui moraprdma 1mo npou3BoJILHOMY OCHOBaHHIO. 10 3
Ilepexos OT OAHOTO OCHOBAHUS K APYrOMY.
Brlunciienue v cpaBHeHue jorapudmoB. JlorapuhMupoBaHHE U MOTSHIMPOBAHKME BRIPAKEHUI.
Paznen 2. OCHOBBI
TPUTOHOMETPUHA
Pannannas mepa yrina. BpamarensHoe neuxenne. CHHYC, KOCHHYC, TAHTEHC W KOTAHT€HC YHUCIIA. 4 1
Tema 2.1. OcHOBHbIE TIOHATHUS
Tema 2.2. OcHOBHbIE
®opmynsl npuBeneHus. opmynsl ciioxkeHust. Dopmynsl yaBoenus @opmyiibl HOJOBUHHOTO YIUia. 4 1

TPUTOHOMETPHYECKHUE




TOXIECCTBA

Tema 2.3. IIpeoOpa3zoBanust
NMpOoCTeHmux
TPHUTOHOMETPHYECKUX
BbIpaKeHU

IIpeobpazoBanre CyMMBI TPUTOHOMETPHUCCKUX (DYHKITHI B POM3BEACHNUE U TIPOU3BEIACHHS B CYMMY.
BripaxkeHHe TPUTOHOMETPUICCKUX (PYHKIIHMIA Yepe3 TAHTCHC TIOJIOBUHHOTO apryMEHTa.

10

CamocrosiTesqibHas padora

PacuetHo-rpadmueckas padora «IlocTpoeHne TPUTOHOMETPHIECKHUX (HYHKIMH C IOMOIIBIO
TeOMETPHUYECKUX MPeoOpa3oBaHUM».

CoctaBneHue pebycoB U KpOCCBOPAOB

10

Tema 2.4.
TpuroHomerpuveckmne
YPaBHEHHS M HEPABEHCTBA

[Ipocreiimue TpuroHOMETPHUSCKIE YpaBHeHHS. [IpocTelinire TpUrOHOMETPHISCKHE HEPABCHCTBA.
OOparHbIe TPUTOHOMETPHUECKUEC PYHKIHH. APKCHHYC, apPKKOCUHYC, apPKTaHT'€HC

Panuanubiil METOA U3MEPEHUS YITIOB BPAIICHUSI U CBA3b C TPaaycHO Mepoil. OCHOBHbBIE
TPUTOHOMETPUIECKIE TOKICCTBA, (POPMYIIBI CIIOKEHHUS, YIBOCHUS, IpeoOpa3oBaHHe CYMMBI
TPUTOHOMETPUYCCKIX (QYHKI[HIA B IPOU3BEACHHE, TIPEOOPA30BAHUE TIPOU3BEICHUS TPUTOHOMETPHUCCKUX
Gbyukiumit B cymmy. [Ipocreiiiiie TPUrOHOMETPUIESCKUE YpaBHEHUS U HepaBeHcTBa. OOpaTHbIe
TpUTrOHOMETpHUIecKHe (HYHKIHMU: apKCHHYC, apKKOCHHYC, apKTaHTE€HC

Kourpoabnas padora. Tpuronomerpudeckue Beipakenus. [IpocTeiiime TpuroHoMeTpruecKie ypaBHEHUS
1 HEpaBEHCTBA

Pazgen 3. ©YHKIIMH, UX
CBOUCTBA U TPAOUKH

Oyukuun. O6IacTh ONMPEaeIeHNs U MHOXECTBO 3HAYEHMH; TpaduK PyHKINH, TOCTPOEHHE TpadUKOB
(GyHKIUH, 3aJaHHBIX pa3IHYHBIME criocobamu. CBoiicTBa GyHKIMH. MOHOTOHHOCTB, YeTHOCTH,
HEYETHOCTh, OTPAHUICHHOCT, IEPHOTUYHOCTE. [IpOMEKYTKH BO3pacTaHus U YOBIBaHHS, HANOOJNbBIICE U
HAHUMEHBIIICE 3HAYCHHUS, TOUKHU IKcTpeMyMma. [ paduyeckast uutepnperanus. [Ipumeps! HYHKITHOHATBHBIX
3aBHCHUMOCTEH B pealbHBIX MPOIECCaX U SBICHUAX. ApUPMETHICSCKHUE OTepanny HaJ (QyHKIHSIMU.
Crnoxnaas GyHknus (kommnosumus). [lorstae o HenpepeiBHOCTH (yHKIUU. OOparHbie hyHKINU. O0IacTh
onpesieNieHus: U 00JIacTh 3HaUYeHUH oOpatHoi dyHKImH. ['paduk odparHoi QyHKITHH.

12

CamocrosiTesibHas paboTa
CnoxxHast QyHKITHSL.
TToHsiTHE O HEMTPEPBIBHOCTH (DYHKITUH.
Oo6parnsble GyHKIuu. O0IacTh ONpPEAEICHA U 001acTh 3HAYCHUH 0OpaTtHOU GyHKIUH. ['paduk oOpaTHOM
(hyHKIHH.

10

Tema 3.1. CTenennsle,
nokasarejibHble,
JorapudpmMuyeckue u
TPUTOHOMeETpHYEeCKHUe

Ompenenennst pyHKIINH, MX cBoMcTBa U rpaduku. [IpeodpazoBanus rpadukos. [lapaniensHelii mepeHoc,
CHMMETPHSI OTHOCUTEIHHO OCEH KOOPAUHAT M CUMMETPHSI OTHOCUTEILHO Hayaja KOOpAUHAT, CAMMETPUS
OTHOCHTEJIBHO TIPSIMOI ¥ = X, pacTshKEHHE U CKaThe BIOIb OCei KOOPIUHAT.




dyunkuuu. O6parnbie
TPUTOHOMeETpPHYECKHUe
pyHkuun

[IpuMepsl 3aBHCUMOCTEN MEKIY IIEPEMEHHBIMU B PEATLHBIX MPOIECCAaX M3 CMEKHBIX JTUACIUILIHH.
Ompenenenne GyHkiuii. [Toctpoenne u urenue rpadgukoB Gyaknuii. Mccnenoranue Gpyakunn. CBoiicTBa
JIMHEWHOU, KBaJAPaTUIHOM, KYCOUHO-THHCHHON U IpoOHO-THHEHHON dyHKIMNA. HenpepriBHbIC U
nepuoamucckue Gynkin. CBoicTBa U rpa KU CHHYCA, KOCHHYCa, TAHTCHCa U KoTaHreHca. OOparHbie
¢yHKIMK 1 uX rpaduku. O6parHbie TpUroHOMeTprudecknue pyHkun. [Ipeodpa3oBanus rpadrka QyHKITHH.
Tl'apmonnueckue koiaeOanus. ITpuknagaeie 3agaun. [lokazareapHbie, JorapupMUIECKHe,
TPUTOHOMETPUUCCKHIE YPAaBHCHHUSI M HEPABECHCTRA.

Kontposabnas padora. DyHKkunu u rpapuxu.

Paznen 4. HAYAJIA
MATEMATHYECKOI'O
AHAJIN3A

Tema 4.1.
ITocaexoBaTe LHOCTH

[ocnenoBarensHOCTH. CIOCOOBI 3aJaHMS M CBOMCTBA YUCIIOBBIX MOcIenoBaTensHOCTel. [TorsaTue o
npenene nocienoBareabHocTU. CylliecTBOBaHHE Mpeieiia MOHOTOHHON OrpaHUYeHHON
nocnenosarensHOoCcTH. CyMMHpPOBaHIE MOCIeI0BaTeIbHOCTEH. beckoHeuHO yOBIBatomas reoMeTpudecKast
mporpeccus u ee cymma. [IpomsonHas. [loraTHE 0 TPON3BOAHON (DYHKIIUH, €€ TCOMETPHUCCKUHN H
(busndeckuii CMBICI. YpaBHEHHUE KacaTeabHO! K rpaduky dyHkiwu. [Ipou3BoAHbBIC CYMMBI, Pa3HOCTH,
MIpou3BeIeHU, YacTHBIE. [I[pON3BOIHBIC OCHOBHBIX IeMEHTapHBIX (GyHKIWH. [IpuMeHeHre TPOU3BOIHOM K
HccliefoBaHnio (YHKINH 1 mocTpoeHuro rpadukoB. [IponsBogHbie 00paTHOM (GYHKIIMK M KOMITO3UIIHA
¢byukiun. [IpuMepbl HCIOIB30BaHUSI TPOU3BOTHOM [IJIsI HAXOXKICHHSI HAMTYUIIIETO PEIICHHSI B TPUKIIAIHBIX
3amagax. Bropas mpousBoHas, ee TeOMeTpUISCKUi 1 GU3NIECKIiA CMBICI. HaxokaeHne CKOpoCTH s
mporiecca, 3aanHoro Gopmynnoit u rpadukoM. IlepBoodpasHas u uHTErpai. [IpiMeHeHe onpeneneHHOro
HWHTEeTrpasia JijIsl HaX0XKJICHMsI IOl KPUBOJIMHEeHHOU Tpaneiuu. ®opmyna Hetorona—IJleiOnuma.
[IpuMepsl IprMeHeHHs HHTETpajia B (PU3UKE U TCOMETPUH.
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UYucnoBast MOCIeI0BaTEIbHOCTD, CIIOCOOBI e¢ 3aIaHus, BEIYUCICHHS YWICHOB ITOCIe0BaTeabHOCTH. [Ipemen
NocJea0BaTeIbHOCTH. beckoHewHO yObIBatOIIasi reoMeTpruieckas mporpeccus. [IpousBoaHast:
MEXaHUYECKUN U TEOMETPUIECKUI CMBICI MPOU3BOJHON. YpaBHEHHE KacaTelbHOH B 00meM Buje. [IpaBuna
u dopmynsl gudhepeHIUPOBaHuUS, TAOIHIIA TIPOU3BOAHBIX 3JIeMeHTapHBIX GyHKIu. MccnenoBanue
(hyHKITMH ¢ TTIOMOIIIBIO TIPOM3BOIHOM. HaxokaeHne HanOobIIero, HAMMEHBIIETO 3HAYEHUS 1
AKCTPEMAaNbHBIX 3HaueHn# GyHkmu. MaTerpast u nepsoodpasnas. Teopema HeroTona—Jleitbnuna.
[IpuMeHeHHE MHTETpalIa K BBIYUCICHUIO (PU3UYCCKHUX BEIMYUH U TUTOMIAIeH

10

Kourpoabnas padora. [Ipon3BogHbIE OCHOBHBIX 3JIeMEHTApHBIX QYHKIMA. FIHTeTpan u nepBoodpasHasi.

10




CamocTosiTesibHas padoTa
IIpenen mocnenoBaTenbHOCTH.

BeckoneuHo yOBbIBaroIasi reOMETPUUCCKAs IIPOTPECCHsl. 10
TIponsBoaHas: MEXaHUYECKHUI M TE€OMETPUUECKUNA CMBICI MPOU3BOJHOM.
HccrnenoBanne GyHKIIUH ¢ TIOMOIIBIO MPON3BOIHOM. HaxoxneHne HanOobIero, HANMEHBIIETo 3HAYCHUS H
JKCTpeMalbHBIX 3HaueHu# GyHkuuu. MHTerpan u nepsoodpasnas. Teopema Herorona—JleiiOHuIa.
[IprmMeHeHre MHTETpaTa K BEIYUCICHAIO (PU3NIECKIX BETUYNH U TUIOINAACH
YpaBHEHHsI U CUCTEMBI ypaBHEHUH. ParrionaabHble, UppalioHaIbHbIe, TOKa3aTeIbHbIE U
TPUTOHOMETPUIECKIE YPAaBHCHUS M CHCTEMBIL. PABHOCHIIBHOCTD YpaBHEHHI, HEPABEHCTB, CUCTEM.
OCHOBHBIE TIPHEMBI UX PEIICHHS (pa3iokeHIe Ha MHOKUTENH, BBEICHIC HOBBIX HCH3BECTHBIX,
Pasnen 5. YPABHEHUS U MOJICTaHOBKa, rpaduueckuii Meton).HepaBenctra. PaimonansHbie, HppallioOHaIbHbIC, TIOKA3aTCIbHEIC U 10
HEPABEHCTBA TPUTOHOMETpHUIECKIe HepaBeHCTBAa. OCHOBHEIC ITPHEMBI UX pelIeHus. VICIoap30BaHNe CBOMCTB U Ipa)HKOB
(GYyHKIUI IpH pelICHUH YpaBHEHUH 1 HepaBeHCTB. MeTox uHTepBaiioB. M300pakeHre Ha KOOPAHHATHOM
MJIOCKOCTH MHOXKECTBA PEIICHUH YpaBHEHUI 1 HEPABEHCTB C IByMs IEPEMEHHBIMH M UX CHCTEM.
Tema 5.1. Kopuu ypaBHeHu#. PaBHOCHIBHOCTD yYpaBHeHH. [Ipeobpa3oBanue ypaBHeHHH. OCHOBHBIC TPHEMBI
YpaBHEHHS ¥ CHCTEMBI pelieHrs ypaBHEeHUH. Pemrenne cucreM ypaBHeHuH. Vcnonbp3oBaHue CBOMCTB M IpadHUKOB (DYHKIHHA JTS 8
YPABHEHMIA. pelIeHys] ypaBHEHUN U HEPABEHCTB.
KonTpoJanHas padora. Penienne ypaBHEeHUI 1 HEPaBEHCTB. 2
Pa3znen 6.
KOMBHHATOPHKA, o N .
CTATHCTHUKA Y TEOPUS CHOBHBIC TTOHATHS KOMOMHATOPHUKH. 3a1a9X Ha MOJCYET YHCIa Pa3MCIICHHii, IEPECTAHOBOK, COUCTAHHIA.
BEPOSITHOCTEI Pemenue 3anad Ha mepebop BapuantoB. Popmyna 6mHoMa HetoToHa. CBoiiCTBa OMHOMUHATIBHBIX 6
Tema 6.1. D1eMeRThI ko3¢ durnmentoB. Tpeyronpauk [Tackamns.
KOMOMHATOPUKH
Tema 6.2. DIeMeHTHI TCOPHH Co61)1T1/153, BEPOATHOCTH CO6BIII/I${, CIIOKeHHE U YMHOKEHHUE BeposITHOCTEH. [ToHATHE 0 HE3aBUCUMOCTH
RepoATHOCTEi COOBITHIA. IEHCerTE{aa CIlydaiiHas BETUYMHA, 3aKOH €€ PAaCHpPe/Ie/ICHHA. HucnioBble XapaKTEPUCTUKH 6
JTUCKPETHOH ciTydaiiHOW Benu4uHbI. [ToHsATHE 0 3aKOHE OOJBIINUX YUCE.
IIpencraBiaeHue JaHHBIX (TAOJKIIBI, IHAarpaMMBbI, TpadHKH), TreHepaibHas COBOKYITHOCTb, BBIOOpKA, CpeaHee
apudMeTHyecKoe, MeauaHa. [IoHATHE 0 3a/1ayaX MaTeMaTHYECKON CTaTHCTUKHU. PelieHne mpakTuaecKix 2
Tema 6.3. Di1eMeHTHI 3a/1a4 ¢ MPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB.
MATEMATHICCKOH CTATHCTHKH Hctopus pa3BuTHs KOMOMHATOPHKH, TEOPUH BEPOATHOCTEH M CTATUCTHKH U UX POJb B PA3IIMIHBIX Cchepax
YeIIOBEUCCKOM KU3HEACITEIBHOCTH. [IpaBuiia KoMOMHATOPHKH. PelieHrie KOMOMHATOPHBIX 3a/1ay. 4

Pasmemenus, coueranust u nepecraHoBku. buHoMm HeroTtoHa u Tpeyronsuuk [lackans. [Tpuknagasie 3agaun.
Knaccudaeckoe onpeaeneHrue BEpOSITHOCTH, CBOMCTBA BEPOSITHOCTEH, TEOpeMa 0 CYMME BEPOSITHOCTEH.

11




Brruncnenue BepOHTHOCTeﬁ. HpI/IKJ'IaZ[HI)Ie 3aJa4u. H‘peL[CTaBJ'IeHI/Ie YHUCJIOBBIX JaHHBIX. HpI/IKJ'IaI[HLIe
3aJa4u.

Kontpoabnas padora. bunom Hetotona u Tpeyromsauk [Tackas.

CamocrosiTesqibHas padora
Pasmerienus1, coueTanus U NEpPEeCTaHOBKH.
bunom HeroTona u tpeyronbnuk Ilackans.
Kiaccuueckoe onpeneneHie BEpOSITHOCTH, CBONCTBA BEPOSITHOCTEHN, TEOPEMA O CYMME BEPOSTHOCTEMN

10

Pa3znea 7. TEOMETPUSA
Tema 7.1. Ilpsimble u
IUIOCKOCTH B MPOCTPAHCTBE

B3aumHoe pacrnionokeHre AByX MPsIMBIX B IPOCTpaHcTBe. [lapamiensHOCTh MPSAMO U MII0CKOCTH.
[TapannensHOCTH TIIOCKOCTEN. [leprieHANKYIAPHOCTD NPSAMON U TIOCKOCTH. [lepreHIuKynsip 1 HaKJIIOHHAs.
Vron Mexay npsSMoi U INTOCKOCTHIO. JIByrpaHHBIN YroJl. YTolI MEXKAY IIOCKOCTAMH. IlepIeHauKyIIpHOCTD
JIBYX IUIOCKOCTeH. ['eoMeTprdeckue mpeoOpa3oBaHusl MPOCTPAHCTRA: MAPAUICIBHBIN MEPEHOC, CHMMETPUS
OTHOCHUTENBHO TIOCKoCTH. [lapamnensHoe npoekTupoBanue. [lnomans opToroHaabHON MPOSKIIUH.
W3obpakeHre mpoCTPaHCTBEHHBIX GUTYP.

18

CamocTrosiTeJibHas padoTa

Yron Mexay niaockocTamMu. [leprneHanKyIsIpHOCTh ABYX IIIOCKOCTEH. ['eoMeTprdeckue mpeoOpa3oBaHus
IIPOCTPAHCTBA: MapajlIeIbHbII IIEPEHOC, CHMMETPHS OTHOCUTEIIBHO IIocKkocTu. [TapannensHoe
IIPOEKTUPOBAHUE.

10

Tema 7.2. MHOrorpaHHMKH

Bepumnsl, pebpa, rpann MHOrorpanHuka. Passeprka. MHOTOTpaHHbIE yIibl. BBITyKIIble MHOTOTpaHHUKH.
Teopema Diinepa. [Ipusma. [Ipsimas u HakoHHas npusMa. [IpaBunsHas npusma. [lapamnenenunen. Kyo6.
[Mupamupa. [paBuibHas nupamuaa. Yceuennas nupamuza. Terpasnp. Cummerpuu B Kyoe, B
napaJjuiesienunesie, B npusme u nupamuae. Ceuenus Kyba, npu3Mel u nmupamusl. [Ipeacrasinenue o
NPaBIJIBHBIX MHOTOTPaHHUKAX (TeTpasupe, Ky0e, OKTaspe, JoAeKasipe U UKOcadIpe).

10

Tema 7.3. Tena u moBepxXHOCTH
BpalleHust

umuanp u KoHyc. YceueHHBIH konyc. OCHOBaHHUE, BHICOTA, OOKOBasi MIOBEPXHOCTb, 0Opasyromias,
pa3Beptka. OceBble CEUCHHS U CEUCHUS, MapajurenbHbie ocHoBaHMIO. [llap u cdepa, ux ceuenwus.
KacarenpHas mockocTs K chepe.

10

CamocrosiTesqibHas paboTa

W3rotoBnenue Mojeneil © MakeTOB MHOTOIPAHHHUKOB.

ITocTpoenue ceueHuit MHOTOrpaHHHUKOB

IoaroroButs coodenne «I1paBuiIbHBIE U MOTYNIPaBUIbHBIE MHOTOTDAHHUKI

[TonOop n ananu3 uHpoOpMaunu Jyis npe3eHTanny «Konnueckue cedyeHns 1 UX MPUMEHEHHE B TEXHHUKE».

10

12




Tema 7.4. U3mepenus B
reoMeTpuu

O6beM u ero u3mepenue. MHrerpanpHas popmyna oobema. @opmynbl 00beMa Ky0a, IpSMOYTOJIbHOTO
napajieNienuneaa, Ipu3Mbl, HIHHApa. DopMysasl 00beMa MupaMuAbl U KoHyca. POpMyIbI TIOMATH
MMOBEPXHOCTEH IUIMHAPA U KoHyca. Dopmyinbl o0beMa Irapa u miomanu chepsl. [lomodue Ten. OTHOIIEHHUS
IUIOINAICH MOBEPXHOCTEH 1 00BEMOB MOJOOHBIX TEII.

10

CamocrosiTesqibHas paboTa

[ToaroroBka coobuienust «MCTOpusi TPUTOHOMETPHMY.
H3roTtoBneHne Moaeny TPUTOHOMETPUIECKOTo Kpyra

PacuetHoe 3ananue «PelieHue TPUrOHOMETPUUECKUX YPABHEHUH ».

10

Tema 7.5. Koopaunatsl u
BEKTOPBI

[IpssmoyronpHas (IeKapToBa) CHCTEMa KOOPAWHAT B IPOCTpaHcTBe. DopMylia pacCTOSHUS MEXIY TBYMS
TOYKaMH. YpaBHEHUs c(epsl, INTOCKOCTH U MpsiMoii. Bekropsl. Moyns BekTopa. PaBeHCTBO BEKTOPOB.
CrnoxeHre BEKTOPOB. YMHOKEHHE BEKTOpa Ha YMCIO. Pa3iokeHne BeKTopa Mo HAMpaBICHUAM. YTOI MEXKIY
nByMsi Bekropamu. [Ipoekius BekTopa Ha ock. Koopannatel Bekropa. CkalsipHOE MPOU3BEACHUE BEKTOPOB.
Vcnonp30BaHuE KOOPANHAT M BEKTOPOB IIPU PEIICHUM MaTeMaTUUECKUX U MPUKJIAIHBIX 3a/1a4.

HpI/I3HaKH B3aMMHOT'O PACIIOJIOXKCHUSA ITPSAMBIX. Yron MCKIY NPAMBIMHU. Bsaumnoe PACIIOIIOKCHUC ITPAMBIX
1 1ockocTel. [lepneHaukyssp 1 HaKJIOHHAs K IUIOCKOCTH. YTOJ MEXKAY NPSIMOM U IJIOCKOCTHI0. TeopeMbl
0 B3aMHOM PacloJIOKEHUU IPSIMOH U MIockocTu. TeopeMa o Tpex nepneHaukynsapax. [IpusHaku u
CBOICTBA MapajuieIbHBIX U MEPIEHIUKYISIPHBIX TJI0CKOCTEH. PaccTostHue OT TOYKH A0 IMIOCKOCTH, OT
MPSIMOM JI0 TIIIOCKOCTH, PACCTOSIHUE MEXKAY IIIOCKOCTSIMH, MEXAY CKPELIMBAIOLIUMHUCS MPSIMBIMU, MEXTY
MIPOU3BOJBHEIME (PUTYpaMU B IpocTpaHcTBe. [lapamensHoe MpoeKTHPOBAaHUE U €T0 CBOHCTBA. Teopema o
IJIOIAIM OPTOTOHAJIBHOM NPOEKIIMM MHOTOYTroJlbHUKA. B3auMHOE pacnoioykeHne NpoCTPaHCTBEHHbIX
¢uryp. Paszmuansie Buap MHOTOTpaHHUKOB. VX n300paxenns. CeueHHs, pa3BepTKH MHOTOTPAHHHUKOB.
[Inowmans noBepxHocTu. Bunbl cumMMerpuii B mpoctpancTBe. CUMMETpPHUS TN BPaAIlCHUS U
MHOTOTPaHHUKOB. BhrurciieHue miomaei u oobeMoB. Bekropsl. JleiicTBus ¢ BekTopamu. JlekapToBa
cucTeMa KOOPIUHAT B IPOCTPAHCTBE. YpaBHEHHE OKPYKHOCTH, CEephl, IUIOCKOCTH. PaccTosiHIE MEeXKITy
TOuKaMu. J[eicTBUS ¢ BEKTOpaMHU, 33JaHHBIMHU KoopAHHaTaMu. CKalsipHOE IPOU3BEAEHNUE BEKTOPOB.
BekropHoe ypaBHeHHe PpsAMOH U TUIOCKOCTH. Vcnonb30BaHne BEKTOPOB MPH 10KA3aTEIbCTBE TEOPEM
crepeoMeTpuu. [ BHeayIUTOPHBIX 3aHITHIA CTYIEHTaM Hapsay C pellieHueM 3a7a4y U BBITTOTHEHUS
MIPAKTUYECKUX 3aIaHUI MOXHO TIPEIIOKUTH TEMBI UCCIICIOBATEILCKUX U PeEePaTUBHBIX paOOT, B KOTOPBIX
BMECTO CepUi OTAETBHBIX MEJIKHUX 3a7ad ¥ YIPKHEHUH MpeaaraloTcs CIOKETHbBIE 3aJaHusl, TpeOyromue
JUTUTENILHON paboTHI B paMKaX OJHOW MaTeMaTHYeCcKOW CUTYalllH.

10

Kourpoabnas padora. Beraucnenue miomaaei 1 o00beMoB. BekTopsl.

CamocrosiTesqibHas paboTa

JeticTBus ¢ BekTOopamH. JlekapToBa CHCTEMa KOOPJHHAT B IIPOCTPAHCTBE.

YpaBHEHHE OKPYKHOCTH, C(hepsl, MIIOCKOCTH.

Paccrostnne mexay Toukamu. JlefcTBHsI ¢ BEKTOpaMU, 3aaHHBIMU KoopauHataMu. CKasipHOe
MPOU3BEICHUE BEKTOPOB. BEeKTOpHOE ypaBHEHHE MPSAMO¥ U IIOCKOCTH. MICIob30BaHNe BEKTOPOB MPH
JIOKA3aTeJIbCTBE TEOPEM CTEPEOMETPHUH 3a1adax”

13




MakcumaJibHas yueOHas
HArpyKa

332

Jlnst XapaKTepUCTHKU YPOBHS OCBOCHHMS y4eGHOro MaTepHalla HCIIONB3YIOTCS CIIENYIOIe 0003HAYCHHS:
1. — o3HaKOMUTETBHEIH (y3HaBaHUE paHee M3YICHHBIX 00BEKTOB, CBOMCTB);

2. — PETPOAYKTHBHBIN (BBITIOTHEHUE IEATETHHOCTH IO 00pas3Ily, HHCTPYKIIUHU HITH TIOJT PyKOBOACTBOM)
3. — IPOAYKTHBHBIH (MIAHAPOBAHUE U CAMOCTOSTEIIFHOE BBHITIONHEHHE JIEATEIFHOCTH, PEICHHE IPOOICMHBIX 3a/1a4)
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3. YCJIOBUSA PEAJIM3AILIMU PABOYEH ITPOT'PAMMBI YYEBHOI'O ITPEJMETA

3.1.Tpe6oBanusi K MUHUMAJLHOMY MaTepHAIbHO-TEXHUYECKOMY
o0ecneyeHu1o
Jlist mpoBeneHus y4eOHbIX 3aHsTH. Kabuner - marematuku (aym. 42 b).

Crnenmani3upoBaHHass MeOelb - KOMIUIEKT ayAuTOpHBIA - 18 mT., crom
OMHOTYMOOBBIN - | MIT., CTYJ IJs mpemnomaBaress - 1 mT., mocka ayauTopHas - 1
MT., BemIajka i ofexnel - 1 mT IIporpammHoe oOecredeHue - HET.

CneunanbHoe  naboparopHoe  oOOpyloBaHME W MHOE  O0OpYyJdOBaHUE:
"Onexkrponusii TUP "IIpodeccuonan” SF.

3.2. UudopmanuonHoe odecrniedyeHue 00yueHust

Ilepeyenbr pexoMeHayeMbIX Y4eOHbIX u3AaHuii, WHTepHeT-pecypcos,
JAONOJTHUTEJIbHOM JINTePaTyphbl

OcHoéHble UCMOUHUKU:

Hukonbckuii: Anredpa u Hayasia MaremaTudeckoro aHanu3sa. 10-11 kmaccel.
AmumoB LI.A. u np. Maremaruka: anredpa 1 Hayajga MaTeMaTMYE€CKOro aHajau3a,
reOMETPHUSL.

Aranacsa JI.C., byty3zoB B.®., Kagomues C.b. u ap. Maremaruka: anrebpa u
Hayajla MaTremMaruyeckoro aHanusza. leomerpus. Ieomerpust (0a3oBbIE U
yriryoneHHbIi ypoBHu). 10—11 kmaccsl.

JlononnumenvHuvie UCMOYHUKU:

AnreOpa W Hayajla MareMaTH4ecKoro aHanu3a (0a30BbIi W YIIyOJCHHBIN
ypoBHH).10—11 kmaccel. — M., 2014.— M., 2014.

bammakoB M.UM. Maremaruka: yd4eOHHMK IS CTyAd. YUIPEeXKICHUH cpeld. mpod.
oOpazoBanusi. — M., 2014.

bammakoB M.M. Marematuka. COOpHUK 3amad MpodUILHON HaNpaBICHHOCTH:
yueb. mocobue st CTyd. yupexkaeHui cpea. npod. obpazoBanus. — M., 2014.
bammMakoB M.M. Maremaruka. 3agadyHuk: ydeO. mocooue s CTyI. YUpeKIECHUN
cpen. npod. obpazoanus. — M., 2014.

bammakoB M.U. Maremaruka. DJIeKTpOHHBIA y4e0. METOJ. KOMIUICKC JJISl CTY/I.
yupexaeHuil cpen. npod. oopazoBanusi. — M., 2015.

bammvakoB M.M. Maremaruka (06a3oBbiii ypoBeHs). 10 kmacc. — M., 2014.
bammvakoB M.M. Maremaruka (6a3oBbiii ypoBeHb). 11 kmacc. — M., 2014.
bammvakoB M.M. Anrebpa u Hauana ananuza, reometpus. 10 xkmacc. — M., 2013.

bammvakoB M.U. Maremaruka (0a3oBblii ypoBeHb). 10 kmacc. COOpHUK 3amad:
yueb. nmocobue. — M., 2008.

bammvakoB M.U. Maremaruka (0a3oBbiii ypoBenb). 11 kiacc. COopHUK 3amad:
yueb. mocodue. — M., 2012.

I'yce B.A., I'puropre C.I'., MBonruna C.B. Maremaruka s npodeccuit u
CHEUAIBHOCTEN COIUAIBHO-3KOHOMUYECKOTO MNpoduiis: y4eOHHMK i  CTY/I.
yupexaeHuil cpel. npod. oopazoBanusi. — M., 2014.
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Komsrun FO.M., Txauea M.B, ®eneposa H.E. u np. Maremaruka: anrebpa u
Hayajla MaTeMaTHYecKoro aHajausa. AnreOpa U Hayaja MaTeMaTUyecKoro aHaiu3a
(6azoBbIf 1 yrmyoneHHbld ypoBHU). 10 kiace / mog pea. A.b.Kmwkuenko. — M.,
2014.

Komsirua FO.M., TkaueBa M.B., ®eneposa H.E. u np. Maremaruka: anrebpa u
Hayajla MaTeMaTHYeCcKoro aHajan3a. Ajredpa M Hayajga MareMaTUYeCcKOro aHajau3a
(6a30BbIN U yriyoneHHbIM ypoBHHM). 11 kmace / mox pea. A.b.Kwmwxkuenko. — M.,
2014

bammakoB M.U. Maremaruka (6a3oBsiil ypoBeHnb). 10 kinacc. — M., 2014.
bammakoB M.U. Maremaruka (6a30Bbiil ypoBeHb). 11 kitacc. — M., 2014.
bammvakoB M.U. Anre6pa u Hauana aHanusa, reometpus. 10 kmacc. — M., 2013.
bammakoB M. WM. Maremaruka (0a3oBwiii ypoBeHs). 10 kiacc. COOpHUK 3aaau:
yueb.nmocodue. — M., 2008.

bammvakoB M. 1. Maremaruka (6a30Bbiii ypoBeHb). 11 kmacc. COopHHK 3amad:
yueb.mocodbue. — M., 2012.

I'yces B.A., I'puropeeB C.I., MBonruna C.B. Marematuka misa mpodeccuii u
CHEIUATBHOCTEN COLMAIbHO-D)KOHOMUYECKOTO Mpoduis: y4eOHUK g CTY/.
yapexJIeHu cpen.npod. odpasoBanus. — M., 2014.

Komsirun FO.M., TkaueBa M.B, ®eneposa H.E. u np. Maremaruka: anrebpa u
Hayajla MaTeMaTHYeCcKoro aHajan3a. AinreOpa U Hayajga MaTeMaTUYeCKOro aHaiu3a
(6a30BbIl U yrryoneHHslt ypoBHu). 10 knacc / mon pea. A.b. Kuxuenko. — M.,
2014.

Konsirun FO.M., TkaueBa M.B., ®enepoBa H.E. u np. Maremaruka: anrebpa u
Hayajla MaTeMaTHYeCcKOro aHaiau3a. Airedpa ¥ Hayajga MareMaTuyecKoro aHaju3a
(6a30BbIl U yrryOsnieHHbl ypoBHHU). 11 kiacc / mox pen. A.b. Xwuxkuenko. — M.,
2014.

JIumepamypa onsa npenooasameneii:

®enepanbHbiii 3akoH 0T 29.12.2012 No 273-®3 «O6 obpazoBanuu B Poccuiickoii
denepanumny.

[Ipuka3 MunuctepctBa oOpazoBanusi u Hayku PO ot 17.05.2012 No 413 «O6
yTBEpXKICHUN (hefepalbHOTO TOCYJapCTBEHHOTO 00pa30BaTebHOTO CTaHAApTa
CpeaHero (IMOJIHOTO) 00IIero 00pa3oBaHus».

[Ipuka3 MunucrepctBa oOpazoBanusi U Hayku PO ot 29.12.2014 No 1645 «O
BHeceHnH m3MeHeHuil B [Ipuka3z MunmctepcTBa oOpa3zoBanusi U Hayku Poccuiickoit
@enepatun ot 17.05.2012 No 413 «O6 yrtBepxaeHun (enepaibHOTO
rOCyAapCTBEHHOTO 00pPa30BaTEIbHOTO CTaHAapTa CpeaHero (MOJHOTOo) OOIIero
00pazoBaHus.

[Tucemo JlemapTaMeHTa rOCyqapCTBEHHOM MOJUTUKU B cepe MOArOTOBKM pabouux
kanpoB u JII1O MunuctepctBa oOpazoBanus u Hayku P® ot 17.03.2015 No 06-259
«PekoMeHmaMu 1O OpraHU3aluu TOJYYSHHs] CPEaHEero oOIiero oOpa3oBaHHs B
npejenax OCBOCHUS OO0pa3oBaTelbHBIX MPOrpaMM CpenHEro MpodeCCHOHATBLHOTO
oOpa3zoBaHus Ha 0a3e OCHOBHOIO OOLIEro OOpa3oBaHMs C YYETOM TpeOOBAHMIA
(denepanbHBIX TOCYIapCTBEHHBIX 00pa30BaTEBHBIX CTAHIAPTOB M TOJydYaeMOU
npodeccu WM CHEUUATbHOCTH CPEAHEro MPO(PECCHOHANIBHOTO O0pa30BaHUMY.
bammmakoB M.M. Marematuka: KH. Ui penojiaBaress: MeToa. nocodue. — M., 2013
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bammvakors M.U., [{piranos 11.1. Meroaudeckoe nocodue asis moarotopku Kk EI'9. —
M., 2011..

Humepuem ucmounuku:

PEIIY EI'D - http://reshuege.ru/

OTtkpeiThlii  Oank 3amanuii OUIIM - http://www.fipi.ru/content/otkrytyy-bank-
zadaniy-ege.

bammvakoB M. 1. Maremaruka: y49eOHHK IS YUIPEKIACHUN Had. M CpeA.npod.
obpazoBanus / M. U. bammakoB. — 7-¢ u3a., ctep. — M.: W3narensckuil meHTp
«Axkagemusi», 2012. — 256 ¢
file:///C./Documents%20and%20Settings/Admin/Mou%20no0kymenTh1/24941 e2¢
c85ff5115caeade19335679249ea9.pdf

4, KOHTPOJIb 1 OUEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O ITPEJIMETA
KOHTpOJ'IL H OLICHKA PC3YyJIbTaTOB OCBOCHUSA yqe6H0ro MpcaMETa OCYIICCTBILACTCA
IMpCIoaaBaTCiIcM B Imponeccce IIPOBCACHUA IMPAKTHICCKHUX 3aHATUN u
Ha60paTOpHBIX pa60T, TCCTUPOBAHNA, a TAKKC BBIIIOJIHCHHNA O6y‘laIOIHI/IMI/IC}I
HHAWBUIYAJIBHBIX SaﬂaHHﬁ, IIPOCKTOB, HCCIICAOBAaHUI.

Pesyabrarhbl 00yyeHus ®opMBbI U METOAbI KOHTPOJISI U OLlEHKHU
(ocBOCHHBIE YMEHHSl, YCBOCHHbIE 3HAHUSA) pe3yJIbTaToB 00y4eHH s

u:
{;I)%J-écnequHe CCI)OpMI/IpOBaHHOCTI/I Brimonnenue IPAaKTHUYCCKOI'O 3aJlaHH,
NpecTaBeHHit o COLMATTBHBIX, ?ililil;iiaHHe paboTBl Ha  IPAKTHYECKOM
KYJBTYPHBIX U MCTOPUYECKIX | Toorynopanue,
(hakTOpax CTAaHOBICHUS MATEMATHKH; | KoHTpombHbIe paGoTHL.

-o0ecrieueHne chopMUPOBAHHOCTH
JIOTUYECKOTO, AITOPUTMUYECKOTO U
MaTeMaTU4eCKOTO MBIIIICHUS;

-obecrieyeHue
c(hOpMHPOBAHHOCTH YMEHUI
MIPUMEHSTD MTOJTYICHHBIC 3HAHUS TIPH
PEIICHUH Pa3INYHBIX 33134,

-o0ecreueHue
c(hOpMHUPOBAHHOCTH MPEICTABICHUN O
MaTeMaTHKe KaK YacTH
00111e4eNTOBEUECKON KYJIbTYPHI,
YHUBEPCAIHHOM SI3BIKE HAYKH,
MTO3BOJISIOIIEM OTMKCHIBATH U U3y4aTh
peanbHbIC MPOIIECCHI U SIBICHMS.

3agaun:

—MPUOOPETECHUE MaTEeMaTHYCCKUX
3HAHUU U YMEHUU;

—OBJIAJICHUE 0000IIIEHHBIMU
crocobamu MBICIIUTENIHLHOM,
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http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege
http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege

TBOPUYECKOU NEATEIbHOCTEM;
—O0CBOCHUE KOMIIETEHIIUH: y4eOHO-
MO3HABATEIbHOM, KOMMYHUKATUBHOW,

pedIeKCUBHOM, JUYHOCTHOTO
CaMOpa3BUTHUA, IIEHHOCTHO-
OpHUEHTALMOHHON 151

npoheCcCHOHATEHO-TPYIOBOTO
BBIOODA.

Beimonnenne mpakTu4ecKoro 3aJaHus,
OnenuBanre padOTbl Ha  MPAKTUYECKOM
3aHATHH

TectupoBanue.

KonTponbHbIe paboTHI.
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