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1.0BIIAA  XAPAKTEPUCTHKA MPUMEPHOM PABOYEN ITPOT'PAMMBI
YYEBHOMU JUCIIUITJIMHbI

1.1. OOGnacTp npUMeHeHHUs NPOrPaAMMBI

PaGouas mporpamma yueOHOH HAMCHMIUIMHBI SIBJISETCS YacTbiO IMPOrPaMMbl IMOJITOTOBKH
CIIELMAINCTOB cpeaHero 3BeHa B cooTBeTcTBUU ¢ ®I'OC cpexnero obmiero obpazosanusi, I'OC
cpeaHero mnpodeccuoHanbHOro o00pa3oBaHus M HPOQuiIs NPo(ecCHOHAIBHOrO 00pa30BaHUS 10
cnenuanbHocTu CIIO 44.02.02 IIpenogaBaHue B HaYaJIbHBIX KJlaccax.

1.2. MecTO ATMCUMIUIMHBI B CTPYKTYpPe OCHOBHOW NMpodecCMOHATBLHOH 00pa3oBaTebLHOI
nporpamMmbI: 0011e00pa30BaTEIbHbIN TUKII.

1.3. Heaun wm 3agayd JUCUMIIMHBI — TpPe0OOBAaHMS K Ppe3yJbTaTaM OCBOEHUS
AUCHUIIMHBI:

. oOecnieueHrne CGHOPMUPOBAHHOCTH MPEICTABICHUM O COIMAIbHBIX, KYJIbTYPHBIX H
HCTOPUUCCKHX (1)aKTOan CTaHOBJICHUA MaTCMaTHUKH,

. obecrnieueHue c(hOpMUPOBAHHOCTH JIOTUYECKOT O, IITOPUTMHUYECKOTO u
MATEMATHYCCKOI'O MBIIIJICHH A,

. obOecrieueHre CQOPMUPOBAHHOCTH YMEHUU TMPUMEHSATh MOJY4YCHHbIC 3HAHHS MpU
PCHICHUHU PAa3JIMYHBIX 3a1a4;

. obOecnieueHrne CGHOPMUPOBAHHOCTH MPEACTABICHUH O MaTeMaTHKe KakK 4YacTH

00IICUeTIOBEYECKOM KYIbTYPhl, YHHBEPCATHHOM SI3bIKE HAYKH, TIO3BOJISIONIEM OMHUCHIBATH M M3yYaTh
peanbHbIE NPOLECCHI U SBJICHUS.

B mnporpaMMy BKIIOYEHO COJIep)KaHHE, HAIMPaBICHHOE Ha (POpPMUpOBaHHE y OOYyYarOIIUXCS
KOMIIETEHIINH, He0OX0aMMBIX it KauecTBeHHOro ocsoenusi OIIOIT CIIO na 6a3e 0CHOBHOIO 0OIIEro
00pa3oBaHMsl C TIOJIYYCHUEM CPEIHETr0 OO0MmIEero oOpa3oBaHus MPOTPAMMBbI MTOJATOTOBKH CIICIIHATUCTOB
cpenuero 3BeHa (ITIICC3).

OcBoenue coaepkaHusi yueOHOM AucUUIUIMHBI «MaremaTtuka» 00ecreunBaeT JOCTUKEHHE
00yYaroIUMHUCS CIEAYIOIUX Pe3yibmamos.

* TUYHOCMHDBIX

— c(pOpPMHPOBAHHOCTh TMPEACTABICHUH O MaTeMaTUKe KaK YHHUBEPCAIbHOM S3bIKE HAYKH,
CPEICTBE MOJEINPOBAHMS SIBJICHUHN U MPOIIECCOB, UIEIX U METO/IaX MaTeMAaTUKH;

— TIIOHMMaHWE€ 3HAYMMOCTH MAaTeMAaTHKM I  HAy4YHO-TEXHMYECKOro  IIporpecca,
c(OpMHUPOBAHHOCTH OTHOLLIEHHUS K MaTEMAaTHUKeE KaK K 4acTH 0OIIe4eI0BeueCKOn

KyJbTYpPBI 4YEpE3 3HAKOMCTBO C UCTOPUEHN Pa3BUTHS MaTEMATUKH, dBOJIIOLUEN MaTEMaTHIECKUX
HACH;

— pa3BUTHE JIOTHYECKOTO MBIIIJICHUS, IPOCTPAHCTBEHHOI'O BOOOpa)KE€HUsI, alrOPUTMUYECKON
KyJbTYpPbl, KDHTUYHOCTH MBIIIUIEHHUS HAa YPOBHE, HEOOXOIUMOM JJIst

Oyay1iel npodeccnoHaIbHOM 1eATeIbHOCTH, Ul POIOJIKEHUsT 00pa30BaHUs U

caMmo00pa30BaHMsI;

— OBJaJICHHE MaTEeMaTWUYeCKHMMM 3HAHUSMHU U YMEHUSMH, HEOOXOTUMBIMH B IMOBCEJHEBHOMN
KHU3HU, 1711 OCBOEHUSI CMEKHBIX €CTECTBEHHO-HAYUYHBIX TUCUUIUIMH U

JUCLHUTUIMH TPOo(eCcCHOHATBHOTO IMKJIIA, JUI OJTy4YeHUs: 00pa3oBaHuUs B 00JIacTsX,

He TpeOyIomux yriy0JeHHOW MaTeMaTHIeCKON MOATOTOBKH;

— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHuUIO, B TOM YHCJIe CaMO0Opa30BaHUIO,

Ha MPOTSHKEHUH BCEH JKM3HM; CO3HATEIbHOE OTHOIIEHHE K HEMPEPHIBHOMY OOpPa30BAHUIO Kak
YCIIOBHIO YCTIEHIHOM NMpo(hecCHOHAIbHOM U 00IECTBEHHOM NesITeIbHOCTH;

— FOTOBHOCTb U CLIOCOOHOCTH K CAMOCTOSITENIbHOM TBOPUECKOI 1 OTBETCTBEHHON

JESTEIILHOCTH;



— TOTOBHOCTb K KOJUIEKTMBHOM pa®oTe, COTpPYAHMYECTBY CO CBEpCTHHKaMH B
o0pa3zoBaTenbHON, OOIIECTBEHHO MOJIE3HON, YUeOHO-UCCIIEI0BATEIBCKOM, MPOSKTHONW U IPYTUX BUAAX
NESTEIIBHOCTH;

— OTHOIIEHHE K MPO(ECCHOHAIBHONW NEATETPHOCTH KaK BO3MOXKHOCTH y4YacTHs B pEIICHUHU
JIMYHBIX, OOLIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOLEHAIIMOHATILHBIX [TPOOIIEM;

* MemanpeomemHoix:

— YMEHHE CaMOCTOSITEIbHO OMPEACIIATh LU ACSTEIbHOCTH U COCTABIATh TIaHbI

JESTEIbHOCTH; CaMOCTOSITENIbHO  OCYUIECTBIISATh, KOHTPOJIMPOBaTH U  KOPPEKTHPOBATH
NEeSITeIbHOCTh; MCIOJb30BaTh BCE BO3MOXKHBIE PECYPCHl JJIS JOCTHXKEHHS TOCTABIICHHBIX LIEJIeH U
pealin3aluy MIaHOB JAesITeIbHOCTU; BHIOMPATh YCIIEIIHbIE

CTpaTeruu B Pa3JIMYHbIX CUTYyaIUsX;

— yMEHHeE MPOTyKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATH B IPOLIECCE COBMECTHOM

JESATEIIbHOCTH, YYHUTHIBATh IMO3UIUU JPYTHX YYACTHUKOB JEATEIBHOCTH, 3()PEKTUBHO
pazpemiats KOHQIHUKTHL;

— BJIAJICHUE HaBBIKAMHU I[IO3HABATEJIbHOW, Yy4e€OHO-MCCIIEIOBATEILCKOM U  MPOEKTHOM
JeSITeIbHOCTH, HaBBIKAMH pa3pelieHus MpoOiieM; COCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEILHOMY
MMOMCKY METOJIOB PEIICHUS MPAKTUYCCKUX 3a]1a4, IPUMEHEHHIO PA3IMYHBIX METOIOB TTO3HAHUS,

— TOTOBHOCTb W CIIOCOOHOCTH K CaMOCTOSITENIbHOM HH(OPMAalMOHHO-TTO3HABATEILHON
NEeSTEIbHOCTH, BKJIIOYAasi YMEHHUE OpPUEHTHUPOBATHCA B Pa3JIMUHBIX HCTOYHHMKAX HWHQOpMaIuu,
KPUTHYECKH OILIGHUBAThb M HUHTEPIPETUPOBaTh HWHPOPMAIUIO, IMOIy4aeMyl U3 Pa3IMYHBIX
HMCTOYHHUKOB;

— BIIQJICHHE SI3BIKOBBIMH CPEACTBAMH: YMEHUE SICHO, IOTUYHO U TOYHO M3JIarath

CBOIO TOYKY 3pPEHUS, UCIIOJIb30BATh aJICKBATHBIC SI3BIKOBBIE CPE/ICTBA,;

— BJaJICHUE HABBIKAMU MO3HABATEIBHON pedIEeKCUU KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUIA
U MBICTUTEIBHBIX MPOIECCOB, UX PE3YJITATOB M OCHOBAaHWM, IPAHUI] CBOErO 3HAHUS M HE3HAHUS,
HOBBIX MO3HABATEIBHBIX 3a71a4 U CPEACTB JIISTHX

JIOCTHOKCHHS;

— LeJIeYCTPEeMIICHHOCTh B TOMCKAaX U MPUHATUU PEHICHHI, COOOpa3UTEeTbHOCTh U

WHTYHIUS, PA3BUTOCTh TPOCTPAHCTBEHHBIX MPECTABIEHU; CIIOCOOHOCTH BOC-

MIPUHUMATh KPAacOTy U TAPMOHUIO MUPA;

* NpPeoOMemHbIX:

— c(hopMHpPOBAaHHOCTH TMPEJICTABICHUI O MaTeMAaTUKE KaK YaCTH MUPOBOW KYJIbTYPBI U MECTE
MaTeMaTUKd B COBPEMEHHOW ITMBUIIM3AIMK, CIOCO0AX OMHMCAHMS SIBICHUM pPEabHOTO MHpa Ha
MaTeMaTUYECKOM SI3BIKE;

— chOPMHUPOBAHHOCTh TMPEJACTABICHUNA O MAaTEeMATHUUYECKUX TOHITHSAX KaK BaKHEUIIUX
MaTeMaTUYECKUX MOJEISAX, MO3BOJIAIONIMX OINMCHIBATH M HM3y4aTh pPa3HbIE MPOLECCHl U SBJICHMUS;
MMOHUMAaHKE BO3MOXKHOCTH aKCHOMAaTHYECKOTO MMOCTPOCHUSI MATEMAaTHYECKUX TCOPUH;

— BIJIQJICHHUE METOJaMHU J0Ka3aTelIbCTB M QJITOPUTMOB pEUICHUS, YMEHUE UX MPUMEHSITh,
MIPOBOJIUTD JTOKA3aTEIIbHBIE PACCYKICHUS B X0JI€ PEIICHUS 3a]1a4;

— BJQJCHUE CTAaHJAPTHBIMM NpPHUEMaMU pEIIeHUS palUOHAIbHBIX W HPpPAUOHAIbHBIX,
MMOKa3aTeIbHBIX, CTEMEHHBIX, TPUTOHOMETPUUECKHX YpaBHEHWW W HEPABEHCTB, WX CHCTEM;
WCIIO0JIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX MpOrpamMMm, B TOM YHCIE Il TOMCKAa MYTH pElIeHUs MU
WJUTFOCTPAITNH PEIICHUs YpaBHEHUN U HEPABEHCTB;

— c(hopMHPOBAHHOCTH TIPEJCTABICHN 00 OCHOBHBIX IOHATUSAX MAaTE€MaTHYECKOTO

aHajgM3a M WX CBOWCTBAaX, BJIQJCHHE YMEHHUEM XapaKTepU30BaTh IOBeJAeHUE (QYHKIIHM,
MCII0JIb30BAaHUE MOTYUYEHHBIX 3HAaHUH /JIs1 OITUCAHUs U aHAIN3a PealIbHbIX 3aBUCUMOCTEH;

— BIAJCHUE OCHOBHBIMHU TMOHATUSIMH O IUJIOCKUX W TPOCTPAHCTBEHHBIX TE€OMETPHYECCKUX
¢durypax, mX OCHOBHBIX CBOMCTBax; C(HOPMHUPOBAHHOCTh YMEHHUsS pPACIO3HABAaTh T'€OMETPUUYECKUE
burypel Ha dYepTekax, MOJEIAX W B peaJbHOM MHpPE; NPUMEHEHHWE W3YYEHHBIX CBOWCTB
reoMeTpuueckux Guryp u Gopmyn Ans perieHus T€OMETPUUYECKUX 3a/1ad U 33]a4 C MPaKTHUYECKUM
COJIEp’KaHUEM;



— c(hOpMUPOBAHHOCTH MPEACTABICHUM O Mpoleccax U SBICHUSNX, UMEIOIINX BEPOSTHOCTHBIM
XapaKkTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peabHOM MHPE, OCHOBHBIX MOHSATUSIX 3JIEMEHTAPHOMN
TEOpUU BEPOSTHOCTEH; YMEHUN HAXOAWTh M OILECHUBATh BEPOSTHOCTH HACTYIUJICHUS COOBITUH B
MPOCTEUIINX MPAKTUYECKUX CUTYAIUSX U OCHOBHBIC XapaKTEPUCTUKH CIyUAMHBIX BEIUYHH;

— BJIQJICHHE HaBBIKAMHM HCIOJB30BaHUS TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM IMpPU pPEUICHUH
3azad.

1.4. PeKOMeHJIyeMOC KOJIMIECTBO YaCOB HA 0CBOCHUE NPOrpaMMbl TUCHUIIJIMHBI

MaKCHMaJbHOW y4eOHOW Harpy3ku odydarorierocs 252 yac, B TOM YHCIIE:
00s13aTeIbHON ay TMTOPHOH yueOHO# Harpy3ku oOydaromierocs 234 Jaca.

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI «MatemaTuka»
2.1. O6beM yueOHOU AMCIUILUIMHBI M BUJIBI yueOHOI paboThl (ouHast popma)

Bun yueOHoii padoThl O0bem B yacax
O0beM 00pa3oBaTeIbHON NPOrpaMMbl YUeOHOM TMCHMILINHBI 252
O0beM padoThI 00YYAOIIMXCH BO B3aMMOAEHCTBHY € NpernoiaBaTesieM 234

B TOM 4HUCJIC:

TEOPETHYECKOE 00yUeHre 118

MPaKTUYECKHUE 3aHITUS 116

CamocrosiTenbHas padora -

IIpome:xxyTouHasi arrecTanusi B gopme sk3ameHa 2 cemecTp 18




2.2. TemaTH4eCKUH IJIAH U COAEPKAHNE Y4eOHOM U CHUIITUHBI

Mamemamuka

HaumeHoBaHue pa3iesioB U TeM

Conep:kanue y4yeOHOro MarTepuaJa, JadopaTopHble PadOTbI W NPAKTHYECKHE
3aHSATHS, CAMOCTOSITeIbHAsSL padoTa 00y4alouuxcs

O0BbeM yacoB

Yposenn
OCBOEHUS

1

2

4

Pa3zgen 1.BBenenue

BBenenne

MaremaTika B HayKe M IpakTMYeCKOW aedrenbHOCTH. llenmu M 3amauM u3ydeHUs
MatemaTtuku B yupexaeHusx CIIO. [loBropenue 0a3ucHOro marepuana Kypca OCHOBHOM
HIKOJIBL.

1,2

Pa3znen 2.PasBurne mousarus

0 YucJjie

Tema 2.1.
[eJsble 1 paMOHAJIbHbIE YHCJIA

Copep:xanue y4eOHOro MaTepuaJa:

Llenbie U panioHANIbHBIC YKcia. BeimonHenne apudMeTHIecKuX JeCTBUH.

IIpakTnueckue 3ansaTusa: [IpuMeHeHMe  3aKOHOB apU(PMETHYECKHX JAEHCTBUHM K
YIIPOILLEHUIO BBIYMCIICHUH. Bpluncienne npoueHToB. Y IPOUICHUE YHACIOBBIX BBIPAKEHHUN
C epeMeHHOH (L1eJIbIX U IPOOHBIX) B X0J1€ TOXKECTBEHHBIX NPeoOpa30BaHUM.

Tema 2.2.
JeiicTBUTEIbHBIE YHCJIA

Conep:xanue y4eOHOro MarepuaJa:

MHoOXecTBa YHMCEN: HATypalbHBIX, ILEJNbIX, PANUOHAIBHBIX, HMPPALUOHAIbHBIX,
JNeUCTBUTENBHBIX. ApupMeTndeckue NeHCTBUS HaJ PAalMOHAIBHBIMU YUCIAMH, 3aKOHBI
apudmernueckux geiicrBuil. Ilponentsl. [lepemeHHblE W TOCTOSIHHBIE BEJTUYMHBI.
YucioBble BBIpaXEHUS C TMEpeMEHHOM (uenble M JApoOHBIE). YpaBHEHHS, KOPHHU
ypaBHEHUs.. MHOTOUJIEH; CIIOKEHUE, BBIYUTAHHE, YMHOXEHHE MHOTOWIEHOB; CIOCOObI
pa3NoXeHUsT MHOTOWIEHOB HA MHOXUTENIH, (OPMYJIbl COKPAILIEHHOIO YMHOXEHUS.
KBanpaTtHble ypaBHEHHs, UX BHUJbI, QOPMYJIbl IUCKPUMHUHAHTa U KOPHEW KBaJpaTHOTO
ypaBHeHus. KBanpaTHele HepaBeHcTBa. OmpeneneHue W CBOMCTBA JIMHEWHOM U
KBaIpaTUYHON QYHKIMA.

1,2

IIpakTuyeckue 3aHATHA: PelleHre JIMHEHHBIX YPaBHEHHM, CHCTEM YpAaBHEHUH H
HepaBeHCTB. [IpuMeHeHue (OpMysT COKpAIIEeHHOTO YMHOMKEHHS K Pa3IokKEHHUIO
MHOTOYJIEHOB Ha MHOXUTENHU. PerleHne KBajpaTHBIX ypaBHEHUN. PelieHne kBajpaTHbIX
HepaBeHCTB. llocTtpoenue rpadukoB JMHEHHOM W KBaApaTHUHOM  QyHKIUIL.
[IpeoOpa3oBanue anreOpanyeckux BblpaxeHHH.  PelleHue mNpHUKIAAHBIX 334 C




IMPOMU3BOJCTBCHHBIM COACPKAHUCM.

Tema 2.3.
KoMmiekcHbIe YncJia.

Conep:xanue y4eOHOro MaTrepuaJa:

IlonsTne 0 MHHUMBIX M KOMILJICKCHBIX YHCJIAX. FCOMeTpI/ILIeCKaH HHTEpIIpCTaAlnA
KOMIIJICKCHBIX YUCCII. MOIIYHL KOMIIJICKCHOI'O 4HcCJa. CJIO)KGHI/IG, BbIYUTAHUC, YMHOXCHUC
n OCJICHUE KOMIIJICKCHBIX YHCEJI, 3a1aHHBIX B anre6pa1/1quK0171 (bopMe.

1,2

IIpakTuyeckne3aHATHS
BrinonHenue neMcTBUY HaJl KOMILJIEKCHBIMU YUCIIAMH.

Tema 2.4.

IIpubéaukeHHbIEe BbIYNCIEHUS.
IMorpemHocT NPUOJIMKEHHBIX
3HAYEHUH YuceJ.

Conep:xxanue y4e0HOIro MaTepuaJa:

[Tonatne abCOMIOTHOM M OTHOCHUTENIBHOW MOTrPEIIHOCTH. AOCONIOTHAS MOTPEIIHOCTh U
rpaHuna aOCOJIIOTHOM MOTPENIHOCTH NPHUOIMKEHHBIX 3HaueHWil uucen. BepHble u
3Havampe 1udpbl yuciaa. OTHOCHTENbHAs MOTPEIIHOCTh HPUOIMKEHHOTO 3HAYEHUS
yucna. OKpyrjaeHHe M HOrpeHIHOCTh OKpyrieHus. /[leiictBus Haj npuOIMKEHHBIMU
3HAUEHUSIMU YHCEJ C YUETOM T'paHUI] NOorpeurHocTedl. Beuucnenus ¢ Hanepen 3alaHHOM
TOYHOCTHIO. [IpnOIMKEHHbIE BHIUNCIEHUS U PELLICHUS TPUKIIAJAHBIX 3a/1a4.

KonTponbnas padora Nel no teme «Pa3BuTHe MOHATHS O UUCTIEN.

1,2

IIpakTnueckunesansaTus: [[pubanKeHHbIC BEIYUCIECHUS U PELICHUS PUKIIAJHBIX 3a]1a4.

Pazgen 3. ®yukunu u rpagpukn

\ Conep:xanue y4eOHOro MaTepuaJa:




Tema 3.1. 0O0630p OOMIIMX MOHSATHH. 1
@OyHKIHUHN U TPaUKH IpakTnuyeckue 3ansiTusa: Cxema wuccienoBaHuss QyHKuuu:001acTh ONpeneieHUus u 1,2
MHOKECTBO 3HAYCHMH; rpapuk (QyHKIUHM, NOCTpoeHHEe rpaduKoB (QYHKUUH, 3aJaHHBIX
Pa3IUYHBIMH CIIOCO0AMU.
[IpeobpazoBanms rpaduKoB. 1
IIpakTnuyeckune 3ansTus:IlapamienbHblli NEPEHOC, CUMMETPUS OTHOCUTENBHO OCEH 2,3
KOOpJAMHAT U CUMMETPHUS OTHOCUTEJIBHO Hayajla KOOPAMHAT, CUMMETPHUS OTHOCHTEIBHO
IPSIMON y = X, PacCTSDKEHUE U C)KaThe BIOJIb OCEH KOOPAMHAT.
MOHOTOHHOCTB, YETHOCTh, HEUETHOCTH, OTPAHUUYEHHOCTD, IEPUOJAUYHOCTD. 1,2
IIpomexxyTku Bo3pacTaHMsi U yObIBaHMs, HauOOJIblllee U HAaUMEHbIIEEe 3HAUYEHUs, TOUKU 1,2
skcTpemyMa. I'paduueckas unTepnperanus. [IpuMepsl QyHKIIMOHATBHBIX 3aBUCHMOCTEH
B PEAIBHBIX IIPOLECCAX U SIBICHUSAX.
IpakTuyeckue 3aHATHA: AprdMeTHIecKre onepaniy Haa QyHKIHSIMH. 2,3
Crnoxnas ¢pyakius (komnosunus). [loHsaTue o HenpepbIBHOCTH (PYHKIIMH 1,2
IIpakTuyeckue 3aHsaATUA: [IpuMepsl 3aBUCUMOCTEN MEX]y IEPEMEHHBIMU B PEAJIbHBIX 3
nporeccax M3 CMeXHbIX JucuuiuinH. Omnpenenenue ¢Qynkuumil. [loctpoeHue u uteHue
rpaduKoB PyHKINH.
KonTponbHas pabora No2. 3
Pa3nea 4. OCHOBBI TPUTOHOMETPHH
Coaepxkanue y4eOHOro MaTepuaJa:
Tema 4.1. VYrusl ¥ BpamareabHoe ABMKEHUE. PagquanHoe n3MepeHue yrioB U IyT. 1,2
OCHOBHBICTIOHATHA CuHyc, KOCHHYC, TAHT€HC, KOTAHI'€HC IIPOU3BOJIBHOTO yIula. PannanHas Mepa yria. 1,2
IIpakTHyeckue 3aHATUA: PaguaHHBI METOJ HM3MEPEHUS YIVIOB BpALIEHUS U CBSI3b C 3
IpaxyCHON MEPOM.
Tema 4.2. Coaep:xaHue yueOHOro MaTepuaJia:
OcHoBHbIE Tpuronomerpuueckue onepanuu. OCHOBHbIE TPUTOHOMETPUYECKHE TOXKIECTBA. 1,2
TPUT'OHOMETPHIECKHE IIpakTuyeckue 3aHATHA:BEINONHEHNE yNpa)kHEHMH Ha INPHUMEHEHHWE OCHOBHBIX 3
TORIAECTBA TPUTOHOMETPUYECKUX TOKJIECTB.
Tema 4.3. Conep:xanue y4eOHOro MaTepuaJia:




IIpeoOpa3oBannsi mpocTelmux

®opmyisl ipuBeaeHus. CUHYC, KOCHHYC U TAHT€HC CYMMBI M Pa3HOCTH JIBYX YTJIOB.

TPUTOHOMETPUYECKUX @opMmyJIbl TPOU3BEICHUS TPUTOHOMETPUIECKUX (PYHKIIUI. 1,2
BbIpa:KeHn i IMpakTuyeckue 3ausaTusi: Popmylibl IBOMHOrO yria. @opmyJibl TOJOBUHHOIO yIJia. 2,3
@opMysibl CyMMBI M Pa3HOCTH TpuUroHoMmerpuueckux ¢yHkuuid. [IpeoOpasoBanue 1,2
TPUTOHOMETPUUECKUX BBIPAKEHUI.
@OyHKIUHN cUHYC U KocuHyc. VX cBoiicTBa U rpadukm. 1,2
DYHKIIMY TAaHTEHC M KOTaHTeHC. X CBOMCTBA U rpaduKHy. 1,2
OOpatHbIe TPUTOHOMETPUYECKHE (DYHKIIHH. 1,2
IpakTuyeckue 3ansaTus:«lloctpoenne rpaguKoB TPUTOHOMETPUYECKUX (PYHKIIUI» 3
Tema 4.4. Conep:kaHue y4eOHOIr0 MaTepHuaJia:
Tpuronomerpuyeckue OOpaTHble  TPUTOHOMETPUYECKHE  (PYHKLMU:APKCUHYC, ApPKKOCHUHYC, apKTaHIEHC, 1,2
YPaBHEHHSI M HEPABEHCTBA apKKOTaHI'EHC. 1,2
[Ipocreiime TPUroHOMETPUYECKNE YPABHEHUS 1,2
Tpuronomerpuueckue ypaBHEHUS 2,3
IIpakTHyeckne 3aHATUA:PelieHME TPUIOHOMETPUYECKUMX ypaBHEHHU. Pemenue
TPUTOHOMETPUUYECKUX HEPABEHCTB. 1,2
Buasl TpUrOHOMETPUYECKUX ypaBHEHHU. PemieHne TpUrOHOMETPUYECKUX HEPABEHCTB U 3
CHCTEM.
IIpakTuyeckue 3aHsATUA. PelmieHne npocTEHIIMX TPUTOHOMETPUYECKUX YPABHEHUM.
Pemenune MPOCTEUIINX TPUTOHOMETPUUYECKHX HepaBeHCTB.Perenne
TPUTOHOMETPHUYECKUX ypPABHEHH, CBOIIIIMXCA K KBAJPATHBIM, OJHOPOIHBIX H
pelaeMbIX ¢ MOMOUIbIO pa3IMYHBIX (POPMYIT TPUTOHOMETPUH.
KontponbHas pabora Ne3.
Pasnes S. KopHu, crenenu u JiorapugpmMbl
Coaepixanue yueOHOro MaTepuasa;
Tema 5.1. Kopuu HaTypasibHOI cTenmeHM U3 4uciaa W UX cBoicTBa.OmnpeneneHue KOpHA N-oif 1,2
Kopenb n-oii cremenu M ero | cremenn. OCHOBHBIE CBOICTBA KOpHeit. ITOHATHE 06 HPPAIHOHATBHOM YPABHEHHH. 1,2
cBoiicta.  MppanmoHanabHele | [{ppanpionansHble YPAaBHCHHSL 1,2
YpaBHCHMA HppanmonanbHble HEpaBEHCTBA. 1,2
Pemenue nppannoHaibHbIX HEPABEHCTB U CUCTEM. 1,2
IIpakTnuyeckue 3aHsiTHA: Bhlunicienue u cpaBHeHHe KOpHEW. BrimonHeHne pacyeToB ¢ 3

panukanamu. [IpeoOpazoBaHme palMOHAIBHBIX UM HPPANUOHATBHBIX  BBIPAKECHUM.
Pemenue nppanroHanbHbIX ypaBHEHM. PellieHre npukiiaiHbIX 3a/1a4.

Tema 5.2

Conep:xanue y4eOHOro MarepuaJa:
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Crenenu ¢ PpalMOHAJIBbHBIMHA
NOKa3aTeJIsIMH U UX CBOMCTBA

CreneHb C palMoOHAJIBHBIM TMOKa3zaTeneM. (CBONCTBa CTENEHEW C paluOHAIbHBIM
II0Ka3aTeleM.

CrenenHas QyHKuuss M ee cBoicTBo.B3aumHO oOpatHble ¢yHKIMHM. PaBHOCHIIBHBIE
YpaBHEHUS U HEPABEHCTBA.

IIpakTuyeckne 3ansaTusi: HaxoxneHue 3HaYeHUM CTENEHEH C PALMOHAIBHBIMU
nokazarensimu. CpaBHeHue creneHeil. IlpeoOpa3oBaHusi BbIpaXeHUH, COAEpIKALINX
CTEIEeHU. Penienne nmokaszaTenbHbIX YPAaBHEHUN.

Konrtponsnas pabora Ne4.

[Toka3zarenbHast QyHKIHS, €e CBOICTBA U rpaduK.

Iloka3arenbHble ypaBHEHUS U HEPABEHCTBA.

Pemenne npuxkmagseix 3agad. [IpuMmeHeHue KOpPHEM M CTENEHEW IIPU BBIYMCICHUU
CPEIHUX, ACICHUHU OTPE3KA B «30JI0TOM CEUECHUNY.

1,2
1,2

Tema 5.3
Jlorapudmeilorapupmuyeckue
YPABHEHHS  HEPABEHCTBA

Conep:xanue y4eOHOro Marepuasa:

Jlorapudms! u ux cBoiictBa. Jlecarnunbie U HatypaibHble Jorapudmel.llpaBuna nericTBuii
¢ norapupMamH.

Jlorapudmuueckas GyHKIUS, €€ CBOUCTBO U rpaduk

Jlorapudmuyeckue ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue CUCTEMbI YpaBHEHHIA.

IIpakTnueckune 3ansaTus:HaxoxneHue 3HaueHUd sorapudma MO MPOU3BOILHOMY
OCHOBaHMIO. [lepexox OT OJHOTO OCHOBaHHSA K Jpyromy. BBIYHMCIIEHME M CpaBHEHHE
norapudmos. JlorapudpmMupoBaHre U TOTEHIIUPOBAHUE BBIPAKECHU.

[IpubmkeHHble  BBIYMCICHHMS W peUIeHWs  TNPUKIAIHBIX  3adad.  Pemienue
norapuMUUECKUX ypaBHEHU. PelieHne npukiaaHbIxX 3a1a4.

KonTponbHas pabora NeS.

2,3
1,2
1,2

Pasznes 6. KomOunaropuka.

Tema 6.1
OcHoBHbIE MOHSATHSA
KOMOUHATOPHKH

Conep:xanue yueOHOro MaTepuaJia

[TonsiTHE MHOXKECTBA, AIIEMEHT MHOKECTBA, CIIOCOOBI 33/1aHNs MHOXKECTB, KJIaCCU(pUKALINS
MHOJKECTB I10 KOJIMYECTBY AJIEMEHTOB, IOJMHOXKECTBO, PABHBIE MHO)KECTBA, ONEpaLUU
HaJ MHOXXE€CTBAMH, IIPABHJIa CYMMBI, PABUJIO YMHOXEHHUS, N300pa’KeHUE MHOKECTB.
[Tonsarue gaxropuana.

IIpakTHYecKkHe 3aHATHSA:
Uctopusi pa3BuTHs KOMOMHATOPHKH, €€ poJib B pPa3IMUHBIX cdepax 4YeIoBEeUeCKOH
KU3HeHeATeNbHOCTH. [[puKnagnele 3a1auun.

Tema 6.2

Conep:kaHue y4eOHOIro MaTepuaJia
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Buanl coennnenuii

Bunel coemuHeHuii - coyeTaHus, pa3MEIICHMs, TEPECTAHOBKH, CBS3b MEXKIY
MpeACTaBICHHBIMU BUAAMU coenHennit. @opmyna ouHoma HeroToHa.
CaoiicTBa OMHOMHHAIIBHBIX KO3 dunneHToB. Tpeyronpauk [lackas.

IpakTnyeckue 3austus:lIpaBuna koMOMHaTOpHKHU. PereHne KOMOMHATOPHBIX 3a1ad. 3
3ajayn Ha MOJACYET YHClia pa3MELICHUH, epecTaHOBOK, coueTaHuil. Pemienue 3amay Ha
nepebop BapuanToB. bunom Heiotona u tpeyronsuuk [ackans. [Ipuknagaeie 3amaun.
Paznen 7. llpsiMble U IVIOCKOCTH B IPOCTPAHCTBE.
Tema 7.1 Conep:xanue y4eOHOro MaTepuaJa:
IpsiMble M IIIOCKOCTH B | Axcpombl  crepeomerpud. CJICACTBASL M3 aKCHOM  CTepPeOMeTpud.  Bsammuoe 1
NPOCTPAHCTRE. PacCIIOJIOKEHUE ABYX HMPSAMBIX B IIPOCTPAHCTBE.
IapaiieabHoCTE  NPAMBIX | | [[pakrnueckue 3amsiTisi:[lapauie bHOCT NPSAMBIX M IUIOCKOCTEil. I[lapajuiebHOCTD 1,2
TJIOCKOCTEH B NPOCTPaHCTBe iockocteil. U300pakeHne npocTpaHCTBEHHBIX (PUIYp Ha MIIOCKOCTH.
[lepneHnuKyISIpHOCTD MPSAMBIX. [lepreHANKYIIpHOCTD MPSAMBIX U IIOCKOCTeH. Pemienue 1,2
3aJa4 Ha MePIeHANKYIISIPHOCTD TIOCKOCTEH.
IIpakTnyeckne 3ansaTus:llepneHaukynsip u HakloHHas. [lepneHIUKYISIPHOCTD 1,2
IUIOCKOCTEM. YTON MEXAy MNOpsSIMOM U IUIOCKOCTBIO. YTOJN MEXKIY IUIOCKOCTSMM.
JIByrpaHHbIN yrod. 1,2
I'eomerpuueckue nmpeodpa3zoBaHus IpocTpaHcTBa. [lapamienbHoe MPOSKTUPOBAHHE. 3

IIpakTnyeckue 3ansTus:lIpu3Haky B3aMMHOIO pAacIOJIOKEHUS MPAMBIX. YTOJI MEKIY
npsAMbIMU. Teopembl O B3aMMHOM pPaCIIOJIOKEHUU NPSIMOM M IIOCKOCTH. [Ipm3Haku u
CBOMCTBA MapaJUIEIbHBIX INIOCKOCTEN. PaccTossHUE OT TOYKH 0 IJIOCKOCTH, OT IIPSIMOU 10
IJIOCKOCTH, PACCTOSHUE MEXKIY IUIOCKOCTSAMHU, MEKIY CKPELIMBAIOIIUMUCS IPSMBIMHU,
MEX]y MPOU3BOJIBHBIMU (UTypaMHu B MPOCTpaHCTBE.PeleHre BEIYUCIUTENBHBIX 3a/1a4 U
3aa4 Ha J0KA3aTeJIbCTBO C MCIOJIb30BAHUEM aKCHOM CTEPEOMETPUU M MX CJICICTBUU,
ompeneneHuil U TeopeM u3 mnaparpada «llapannensHocTh HPSMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE»

Conep:xanue y4eOHOro MarepuaJa:
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Tema 7.2
IlepneHIUKYISIPHOCTH MPSAMBIX
M IUIOCKOCTE B MPOCTPAHCTBE

Omnpenenenue NepneHAUKYJSPHBIX NpsAMbIX. Teopema o mpu3HaKe NepHeHaUKYIIPHOCTH
IBYX TpsAMBIX (2 ciiydass — Ha IUIOCKOCTH M B IpocTpaHcTBe). OmnpeneneHue mnpsmoi,
HEePIEHANKYJIAPHOHN MIIOCKOCTH.

1,2

Teopema 0 mnpu3HAKE MEPHNEHAUKYJIAPHOCTH MNPSIMOM M IUIOCKOCTU. Teopema o 1,2
MEPIEeHIUKYISIPHOCTH OJHOW M3 ABYX MapajuleNIbHBIX MpsAMbIX. Teopema 0 2-X HpsSIMBbIX,
MEPIEHIUKYIISIPHBIX IUIOCKOCTH.
IpakTnueckue 3ausaTus:OnpeneneHue MNEPHEHAUKYISApa M3 TOYKH Ha IUIOCKOCTD, 1,2
OCHOBAaHUE MEPIEHAMKYJISAPA, PACCTOSIHUE OT TOUKH /0 IUIOCKOCTH, HAKJIOHHOM OT TOYKHU
J10 INIOCKOCTH, OCHOBAHKME HAKJIIOHHOM, IIPOEKIIUY HAKJIOHHOM.
Teopema o 3-x neprneHauKyIspax. 1,2
IIpakTHyeckue 3ansaTus:[ eomerpuueckue npeodpazoBaHus IIPOCTPAHCTBA: 1
napajuieNbHbIN epeHOC, CHUMMETPHS OTHOCUTEIBHO TIIOCKOCTH.
[TapamnensHoe npoexktupoBanue. [lnomans oproroHanbHOM mpoekiuu. M3o00paxenue 2
MIPOCTPAHCTBEHHBIX (QUTYD.
IIpakTnyeckue 3ansaTus: PemeHne BbIUMCIUTENBHBIX 3a/1a4 U 33/1a4 Ha JI0KA3aTeIbCTBO
C UCMOJb30BaHUEM AKCHOM CTEPEOMETPUU U UX CIEACTBHH, OIpeneseHU U TeopeM H3 3
TeMbl «lleprneHuKyIspHOCTD MPSIMBIX U IJIOCKOCTEN B IIPOCTPAHCTBEY.
KonTponbnas padora Ne7mo teme «IIpsimbie U MIIOCKOCTH B TPOCTPAHCTBEY.
3
Pa3znes 8. KoopauHaThl M BEKTOPHI.
Tema 8.1 Conep:xanue yueOHOro MaTepuasia
JlekapToBa cucTeMa KOOPAMHAT | [[pgvoyrosbHas (€KapTOBa) CHCTEMa KOOPIMHAT B IpocTpaHcTBe. DOpMyIIa paccTOSHUS 1,2
B MPOCTPAHCTBE MEXKIY ABYMS TOUKAMH.
VYpaBHeHUs! cephl, IIOCKOCTH U MPSMOM. 1,2
IIpakTHyeckue 3aHATHA: 3

JlexkapToBa cucTeMa KOOpJAMHAT B mpocTpaHcTBe. CocTaBlieHnEe ypaBHEHUI OKpPYKHOCTH,
cdepsl, INIOCKOCTH. Bbruncienne paccTosIHUS MEXly TOUKaMU.

Tema 8.2

Conep:xanue yueOHOro MaTepuaJia
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BexTopsl

Bektopel. Moaynbs BekTopa. PaBeHCTBO BeKTOpOB. CIIOKEHHE BEKTOPOB. YMHOKEHUE
BEKTOpA Ha YHCJIO.

Pa3noxxeHue BeKTopa 1o HarpaBiIeHUSIM. YTOJI MEXKIY ABYMsI BEKTOpaMH. 1,2
IIpakTnyeckne 3ansaTus:IIpoexnus Bekropa Ha ocb. Koopaunats! Bektopa. CkaisipHOE 2,3
MpoM3BeeHNE BeKTOpoB. lcmonb3oBaHME KOOpAMHAT M BEKTOPOB NPU PEUICHUU 1,2
MaTeMaTHYECKUX U MPUKIaTHBIX 3a/1a4.
Bexkropel. JleiicTBus ¢ BekTopamu. JIeHcTBUS ¢ BEKTOpaMu, 3aJaHHBIMUA KOOPIMHATAMU.. 3
KonrtponsHas padora Ne 8 mo teme «KoopauHaThl U BEKTOPBI».
3
Pa3gen 9. MHOrOrpaHHUKH M KPYIJible TeJia.
Tema 9.1 Coaep:xaHue yueOHOro MaTepuaJia
MHororpaHHUKH Bepmmnbl, pedpa, rpanu MHOrorpanHuka. Pa3sBepTtka. MHororpanusie yriel. Beimykibie 1
MHOTOrpaHHuku. Teopema Ditnepa.
[Tpusma. [IpsimMas u HaknoHHas npusma. [IpaBunbHas npusma. 1,2
Mpakrnuyeckue 3auaTus: [lapamnenenunen. Ky6.I[lupamuga. IlpaBunbpHas nupamujaa. 2,3
Ycedennas nupamuaa. Terpasap. Cummerpun B KyOe, B Hapajuieienurneie, B Mpu3Me u 1,2
nupamusie. CeueHus KyOa, IPpU3Mbl U TUPAMHU/IBI.
IIpakTnyeckue 3auaTus: IIpeacraBnenue o nNpaBUIbHBIX MHOTOTPAHHUKAX (TeTpadJpe, 2,3
KyOe, OKTarape, A0JeKadIpe U HKOCadApe).
IIpakTnueckue 3aHATHA:O0BeM U ero usMepeHue. VuterpanbHast ¢opmyia oObema. 2,3
®opmysiel 00beMa KyOa, IpsIMOYTOJIBHOTO NTapasuieienuneia, Ipru3Mbl, MTUPaAMUIbI.
[Tomo6ue Ten. OTHOMIEHUS TUIONIA e TOBEPXHOCTEN U 00EMOB MOJOOHBIX TEI. 1,2
IIpakTHyeckue 3aHATHA: 3
Paznuunbple  BHIBI  MHOTOrpaHHUKOB. Mx  wu3o0paxenus. CedeHus, pa3BepTKU
MHOTOrpaHHUKOB. [lnomane moBepxHOCTH. Buasl cuMMeTpuii B MPOCTPAHCTBE.
CummeTpusi MHOTOTPaHHUKOB. Bbruncnenue miomaneit u oobemoB. Perienue 3amau Ha
IIOCTPOEHUE CEYEHUI MHOTOTPaHHHUKOB.
Pemenue 3amau Ha BBIYMCIIEHUE IUIOIMIAJEH MOBEPXHOCTH U OOHEMOB MHOTOTPAHHHUKOB.
Hcnonb3oBaHue CBOMCTB MHOTOTPAaHHUKOB IPH  PEUIEHWHM MaTeMAaTUYeCKUX U
MPUKJIAJIHBIX 33/1a4.
Tema 9.2 Conep:kanue y4eOHOIro MaTepuaJia
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KpyrJable Tesa

Hunuaap u koHyc. YceueHHBbI KOoHyc. OcHOBaHWE, BBICOTA, OOKOBasi MOBEPXHOCTD,
oOpa3yromias, pa3BepTka.

1,2

IIpakTnyeckue 3anaTHA: OceBble CEUCHUS U CEYCHMUS], NTapayliesIbHble OCHOBAHHUIO. 2,3
[ap u chepa, ux ceuenus. KacarenbHast INIOCKOCTH K cdepe. 1,2
IIpakTnueckue 3anaTusa: Gopmyibsl 00beMa IIIMHIPA, KOHYCA, I1apa. 2,3
DopMyITBI TIIONIAN TOBEPXHOCTEH IIIMHIPA, KOHYCa, CPepHhI. 1,2
IpakTuyeckune 3ansaTusi:Paznmuunbie BUAbl Kpyriblx Ten. Mx mzobOpakenus. CeueHus, 3
pa3BepTKH Kpymibix Tel. CuUMMETpus KpYyriablX Tel. BbluuciaeHne Iuiomianeid u
00BemMoB. M crioib30BaHMe CBOWCTB TENM  BpAIICHUS IMPU PEIICHUH MaTEeMaTHYEeCKHX U
MIPUKJIAIHBIX 3a7ay. 3
KonTponpHas padora Ne9 mo teme « MHOTOTpaHHUKH U KPYTIIBIC TEIIA.
Paznen 10. Hayajia MaTeMaTH4eCKOr0 aHAJIN3A.
Coaep:xaHue y4eOHOro MaTepuaJia
Tema 10.1 CrocoObl 3a7aHUsl U CBOMCTBA YMCIOBBIX MocienoBarenbHocTed. [loHsiTHe O mpexpene 1,2
ITociaenoBaTe ILHOCTH IOCJICIOBATECILHOCTH. Cy1iecTBoBaHME npenpena MOHOTOHHOH OrpAaHUYEHHOMN
nocnegoBareinbHocTd. CyMMHUpOBaHUE ToOceaoBaTeNnbHOCTEl. beckoHeuHno yObiBaroIas
reOMETPHUYECKast IPOTPECCHUs U €€ CyMMa.
IIpakTnyeckune 3ausTusi:UucioBas MOCIENOBATENBLHOCTh, CIIOCOOBI €€ 3aJaHus, 3
BBIYHCIICHHS WICHOB TOCIIEN0OBaTeIbHOCTH. [Ipemen mocinenoBarenbHOCTH. beckoHEUHO
yObIBaroIasi reoMeTpudecKasi Iporpeccus.
Tema 10.2 Coaep:xanue y4eOHOro MaTepuasa
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IIpousBoanas

[Ipupamenne  dynkumu. ITlorstuss o  mpousBoaHou.IlpomsBognas.  IlpaBuna
muddepentmpoBanus.opmynsl  auddepenuupoBanus.  [Ipous3BoaHble  CTEEHHON

GyHKIUY. 2,3
IpakTuyeckue 3ausaTHA: [ [pON3BOIHBIE HEKOTOPHIX 3JIEMEHTAPHBIX (PYHKLIUH. 1,2
ITpousBosHas cinoxxHoi GpyHKuuu. [Ipon3BoaHbBIE TPUTOHOMETPUYECKUX (DYHKLIUH. 2,3
IpakTnuyeckue 3ansaTus:[Ipon3BoaHas MOKa3aTeNbHON U TorapupMuIeckoit PyHKINH. 1,2
I'eomerpuueckuii cMpica mpon3BoaHON. KacarenbHas k rpaduky QyHKITHH. 1,2
Bropas npousBoaHast, ee reoMeTpudeckuii u puzndyeckui cMbici. [lponsBonHas B Gpusmke
M TEXHHKE. 1,2
ITpu3nak Bo3pactanus u yobiBaHus pyHkuuu.Kputndeckue Touku QyHKIMU, MAaKCUMYMbI
Y MUHUMYMBI. 2,3
IIpakTnueckue 3ansTusa:[IpuMeHeHre MPOM3BOAHOM K IOCTPOEHHIO TIpadUKOB
GbyHKIHN.
HccnenoBanmne GyHKIMHN C TPUMEHEHUEM MTPOU3BOAHON. BoimykinocTs rpaduka QyHKIMH, 1,2
TOUYKHU Teperuoa. 2,3
HauOosnpiiee n HauMeHblee 3HaYeHUE (PYHKLINU.
IIpakTuyeckue 3ansTus: I[Ipou3BOIHAS: MEXAHUYECKMH M TE€OMETPUYECKUN CMBICI
IIPOM3BO/IHON. YpaBHEeHHE KacaTeslbHOM B oOmem Buzae. IIpaBuma u  dopmysnsl
muddepeHMpoBanus, TabIUIA MPOU3BOAHBIX dJIEMEHTapHBIX (yHKuuid. MccnenoBanue
GyHKIMH C T[OMOUIbIO Mpou3BoAHOM. HaxokneHue HauOoOJbIIEro, HAUMEHBILIETO 3
3HAYCHUS U SKCTPEMAIbHBIX 3HAYeHUH (PYHKITUH.
KonTtposnbHast padora Ne 10 no teme «Hauana MaTeMaTHUECKOro aHAJIN3ay.

Paznen 11. UnTerpaj u ero npuMeHeHue.

Tema 11.1 Coaep:xanue y4eOHOro MaTepuasa;

Mepsoodpasuas [TonsTusa nepBooOpa3HOii, €€ OCHOBHOE CBOWCTBO, TPABUIIa HAX0XKACHUS IIEPBOOOPA3HOM. 1,2
O3HaKOMJICHHE C TEOMETPUIECKUM CMBICIIOM MTEPBOOOPA3HOM.
IIpakTnyeckue 3aHATHA: BbINoIHEHNE yHpaXHEHHUH Ha HAX0XK/IEHUE TIEPBOOOPA3HBIX. 3

Coneprxanue y4eOHOro MaTepuaJia:
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Tema 11.2 [Tonsitue 06 ompenenéHHom wuHTerpajne. [lpumeHeHre ONMpeneNeHHOr0 HMHTErpaia s 1
HNuTerpan HaXO0XJICHUS TIOMIAIM KPUBOJIIMHEHHOU Tpanennu. @opmyna HeroTrona—IJleiiOHmIA.
IIpakTnuyeckue 3aHATHA. BoluncieHne onpeaeeHHbIX HHTErPajoB. 2,3
4 mpaBuiIa HAXO0XKJICHUS IJIOMIAN (PUTYPBI, OTPAaHHYECHHOHN JIMHUSIMH. 1,2
IIpakTnuyeckue 3anaTHA: Brunciaenue miomanu GUrypsl ¢ HIOMOIIBI0 HHTErpaa. 2,3
[Tpumepbl IpUMEHEHUs MHTETpalia B (pU3HKe U TEOMETPUH. 2
IIpakTnuyeckue 3aHATHSA BpinonHeHne ynpaXHEHUIH HAa BBIYMCIEHUE OINPENEIEHHOIO 2,3
uHTerpaia. [lpuMeHenne nHTErpana K BEIMUCICHUIO (PU3MYECKUX BEJIMYHMH U IJIOUIA ICH.
Kontponsnas padora Nell. 3
Pazgen 12. JneMeHTHI TEOPUU BEPOATHOCTE U MATEMATHYECKOI
CTAaTHCTUKMU.
Temal2.1 Conep:xanue y4eOHOro MarepuaJa:
DJIeMEeHTBI . TEOPHM | CoOpiTHE, BEPOSTHOCTH COOBITHS, CIIOKCHHE W YMHOXEHHUE BeposiTHocTeil. [loHstue o 1,2
BEPOATHOCTEH HE3aBHCUMOCTH COOBITHI.
JluckpeTHas ciiyyaiiHasi BEJIMYMHA, 3aKOH €€ Paclpe/IeICHHUS.
YucioBble XapaKTEPUCTUKU JUCKPETHOW ciyyaiiHON BenuuuHblIloHsTHE O 3aKoHe 1,2
OOJIBIINX YKCe.
IIpakTuyeckue 3aHsaTHA: VcTopus pasBUTHS TEOPUU BEPOATHOCTEH M €€ pOJb B 3
pa3nuuHbIX cepax dveroBedecKoM Ku3HenesTeabHOCTH. Kitaccuueckoe ompezaeneHue
BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTEH, TEOpEMa O CyMME BEpOSATHOCTEH. BrrumcieHue
BEpOsITHOCTEH. Perenne npukiIaHbpIX 3a1au.
Tema 12.2 Coaep:xanue y4eOHOro Marepuasa;
DNeMEHThl  MaTeMaTHYeCKOH | [[pencrapnenye JaHHBIX (TAGIHIB, JAHATPAMMEI, Tpa(yKi), TeHEPATbHAS COBOKYITHOCTb, 1
CTATHCTHKH BBIOOpKA, Cpe/THee apuPMETHIECKOE, MeTUaHA.
[TonsaTue 0 3a1a4ax MaTeMaTUYECKONU CTATUCTHKH. 1,2
IpakTuuyeckue 3ausiTusa: VcTopus pa3BUTHS CTATHCTUKA U €€ pPOJIb B Pa3IMYHBIX 3

chepax YernoBeUYECKOW IKM3HeneATelNbHOCTH. [IperncTaBieHHe YHCIOBBIX JAHHBIX.
Pemenue npukiaaHbixX 3aa4.

Pa3znes 13. YpaBHeHNsI M HEPaBEHCTBA.

Temal3.1 ‘ Conep:xxanue y4e0HOro MaTepuaJa:
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YpaBHeHMSI M CHCTEMBbI

PannonanbsHble, nppalnoHaNbHbIE YPAaBHEHUS U CUCTEMBI.

1,2

yYpPaBHeHMii ¢ AByMs [Toka3zaTenbHbIE U TPUTOHOMETPUYECKHE YPABHEHUS U CHCTEMBI. 1,2
nepeMeHHbIMHI IIpakTnuyeckue 3aHATHA:PaBHOCUIBHOCTh ypaBHEHUH, HEPaBEHCTB, cucTeM. OCHOBHBIE 2,3
NpUEMBbl MX pelIeHus (pa3oKeHHEe Ha MHOXHUTEIH, BBEJACHHUE HOBBIX HEH3BECTHBIX,
MOACTAaHOBKA, TpapuecKuii METO). .
Kopuu ypaBHenuil. PaBHOcunbHOCTH ypaBHeHuil. IlpeoOpazoBaHue ypaBHEHUM. 2,3
OcHOBHBIE TIPUEMBI PEIICHUS ypaBHeHUH. Pemenue cuctem ypaBHeHuil. Mcnonb3oBanue | 2
CBOWCTB ¥ IrpauKOB (PYHKIUI U pelICHUs ypaBHEHHH. 1,2
3
Tema 13.2 Conep:xanue yueOHOro MaTepuaJia 2
Hepagencrsa M CHCTeMBI | PayyonasbHble, MPPALHOHATBHBIC, TOKA3aTEIBHBIC U TPHTOHOMETPUIECKHE HEPABEHCTBA. 1,2
HEPaBEHCTB C ABYyMs OCHOBHBIE TIPUEMBI UX PEIICHHUS. 1,2
IIEPpEMEHHBIMHA IIpakTuyeckue 3auATUsI: Vcnonp3oBaHne CBOMCTB U TpaguKoB QYHKIUN MPH PEIICHUN 2,3
YpaBHEHMI U HEPaBEHCTB. MeTol HHTEPBAJIOB.
N300paxkeHne Ha KOOPJMHATHOW TIUIOCKOCTH MHOMKECTBA pEIICHUH ypaBHEHHH U | 2 2,3
HEPaBEHCTB C IByMs [IEPEMEHHBIMU U UX CUCTEM.
[Mpuknagaeie  3amaun. llpuMeHeHHWE MaTeMaTHYeCKHMX METOMOB IS peIICHUs 1,2
COJZIepKAaTeNbHBIX 3aJad M3 pa3IUuHbIX oOnacTedl Hayku M MpakTUKH. Pemenue
HEPABEHCTB C OJHOW NEPEMEHHON. PenieHne HepaBeHCTB METOOM UHTEPBAIOB. Penienune
pallMOHANBHBIX,  UPpAlMOHAIBHBIX,  IOKAa3aTeJIbHBIX,  JOrapuPpMHUUECKHX u 3
TPUTOHOMETPHUYECKUX HEPABEHCTB.
IIpemdk3ameHannoOHHAsA KOHTPOJILHasi padoTa. 2 3
JK3aMeH 18
HTroro: ods3aTeIbHBIX 234
MAaKCHMAJIbHBIX: 252

Jlnist XapaKTepUCTUKH YPOBHSI OCBOCHUS yUeOHOT0 MaTepualla UCIOJIb3YIOTCS Cielyromue 0003HaueHus:
1. — 03HaKOMUTENBHBIN (y3HABaHUE paHEee U3yUYEHHBIX 0OBEKTOB, CBOICTB);
2. — penpoAyKTUBHBIN (BBIIOJIHEHUE IEATEIILHOCTH 110 00pa3Ily, MHCTPYKLUHU UIIH 110J1 PYKOBOJCTBOM)
3. — IPOIYKTUBHBIH (TUTAHUPOBAHKE U CAMOCTOSTEIIHLHOE BHITIOJTHEHHE JICATEIILHOCTH, PEIIeHHE TPOOIEeMHBIX 3a1a4)
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3.YCJIOBHUSA PEAJIM3AIIAU ITPOTPAMMBI OBIIEOBPA3OBATEJBLHON YYEBHOH
JUCHUITTIMHBI MATEMATHUKA: AJITEBPA U HAYAJIA AHAJIU3A; TEOMETPUSA

3.1. TpeOGoBaHUsI K MHHMMAJBHOMY MATEPHAJIBbHO-TEXHHYECKOMYO00eCIIeYeHHIO pean3annu
0011e00pa3oBaTeJbHOM TN CIUIINHbBI

Peanuzanus mporpaMMbl AUCHUILUIMHBI TpeOyeT HaNU4Ks yueOHOro Kabunera Mamemamuxu.

ITomemienne kabuHeTa yJqoBIeTBOpsieT TpeOoBaHUAM CaHUTApHO-3NUIEMHUOIIOTHYECKUX TPAaBUI U
HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHameHO THUIIOBBIM 0O0OpYyIOBaHHMEM, yKa3aHHBIM B
HaCTOSIIUX TPeOOBAHUSX.

B xabuHeTre mMeeTcsi BO3MOXKHOCTh OOECIEUUTh CBOOOAHBIN AOCTYI K 3JEKTPOHHBIM Y4eOHBIM
MaTepHuajiam Mo MaTeMaTHUKe, UMEIOIINECcs B CBOOOIHOM JocTyne B cucreMe MHTepHeT (351eKTpOHHbIe
KHUTH, NPAKTUKYyMBbl, TeCThl, MaTepuanbl EI'D u 1p.) Bo Bpemst y4eOHOro 3aHATUS U B IEPUOJ
BHEAYIUTOPHOM 1€ATEIbHOCTH 00yUYatOINXCA.

CoctaB yueOHO-Memoouueckoeo W MamepuanbHO-MexHuuecko2o 00eCHeueHs] IMPOorpaMMbl
y4eOHOH IuciMIUIMHbl «Martematuka: anreOpa W Hayajla MaTEeMaTUYECKOrO aHalu3a; FeOMETPHUs)
BXOJIAT:

e  MHOro(QyHKIMOHAJIBHBI KOMIUIEKC IpenojaBarens (MylbTHUMEAUHHOE 000pyIOBaHHUE,
IIOCPEJICTBOM KOTOPOTO YYaCTHHKH 00pa30BaTEIbHOrO MpOLEcca MOT'YT MPOCMATpUBaTh BU3YaIbHYIO
nH(OPMAIIHIO IO MAaTEMaTHKE, CO3AaBaTh MPE3CHTALNH, BHICOMATepHAIIbI, HHBIE IOKYMEHTHI);

L4 HarjsiaHbIC nmocoous (KOMHJ’IGKTH y‘le6HHX Ta6J'II/II_I, I1JIaKaToOB, ,Z[I/I,HaKTI/I‘IeCKI/Iﬁ MaTepHrai;
MOJACIIN MHOTI'OTPAHHHUKOB U TCJI BpAllICHHUA U I[p.);

L4 I/IH(l)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHBIe CpeacCTBa,
L4 OKPAaHHO-3BYKOBBIC HOCO6I/I$I;

®  KOMIUIEKT TEXHHYECKOW IOKYMEHTaluH, B TOM 4YHUCJIE IAaclopTa Ha cpeacTtBa oOydeHus,
MHCTPYKIIMHU IO UX UCIOJIb30BAaHUIO U TEXHUKE 0€30I1aCHOCTH;

e Oubnuoteunslii honxa (yueOHuku, yueOHO-MeTonnyeckue komruiekTol (YMK), crnpaBouyHUKH,
HAyYHO-TIONYJISIPHAsl JTUTEpaTypa, KOTOpPhIE OOECIEYMBAIOT OCBOCHUE YYCOHOW JUCIIMILTAHBI
«MaremaTuka: anreOpa W Hadala MaTeMAaTUYECKOTO aHAllM3a; T€OMETPHs», PEKOMEHOBAaHHBIC WU
JOMYIICHHBIC IS HWCIOJNB30BaHWS B MPOPECCHOHAIBHBIX 00pa30BaTEIBHBIX OpraHU3aIUsX,
pean3yonux 00pa3oBaTeIbHYI0 IPOrpaMMy CpeaHero o0IIero o0pa3oBaHMs B MpeeIax OCBOCHUS
OIIOII CIIO na 6a3e 0CHOBHOTO 0O0IIIEro 00pa3oBaHus).

3.2. Y4eOHO-MeTOOMYECKHMI KOMILIEKC 001meo0pa3oBaTe/IbHOYy4e0HOH JUCHUILINHBI,
CHCTEMATH3UPOBAHHBIH M0 KOMIIOHEHTAM

HopMmaTtuBHas JokyMeHTaIusl.

Pabouas nporpamma.

@DOH/T OLIEHOYHBIX CPEJICTB.

[Tepeuens CPC (camocTosiTeTbHON PabOTHI CTYACHTOB).

MeToauueckie yKazaHHs IO BBIMOJTHEHUIO BHEAYJUTOPHON CaMOCTOSITENBHON paboThI
CTY/ICHTOB.

MeTtonudeckue yka3zaHus 10 COCTABICHHIO MPE3CHTAIlMU TI0 MATEMATHKE.

MeTtonudeckue yka3aHus 1O BBIMOJTHEHUIO HUCCIIEI0BATEILCKON PabOThI IO MaTeMaTHKE.
MeTtonudeckue yka3aHus 1Mo TMOArOTOBKE JIOKIa1a M0 MaTeMaTHKe.

MeTtonuyeckue ykazaHus 1mo padote Haj pedeparom.

3.3. UndopManiMOHHO - KOMMYHHKALIMOHHOE o0ecneuyeHue 00y4eHusl.

Ilepeyenb pekoMeHyeMbIX YUeOHBIX U3IAHUI,

OcHOBHBIC HCTOYHHKH:

1. bammakoB M.1. Martemaruka. Yueonuk ai1g HITIO u CITO. TPUD OUPO — M.: 2014
2. baimmakoB M.U. Matemaruka. 3agaunuk: yue6.mocobue. — M.: 2014
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3. Kommoropos A.H. u np. Anrebpa u Hauana mart. ananusa. 10 -11 k. — M., 2014.

4. Atanacsu JI.C., bByry3zoB B.®., Kagomuer C.b. u ap. ['eomerpus

(6a3oBerIit ypoBens). 10-11. — M.: 2014
JlonoTHUTeIbHbIE HCTOYHUKH:

1. Anumos I1.A. u np. Anrebpa u Havana ananuza. 10 (11) k1. — M.: 2014

2. bammakos M.U. Maremaruka. CO0pHUK 3a/1a4 MpodUILHON HAMPABICHHOCTH: yueO.mocooue. —
M.: 2014

3. bammmakoB M.U. Coopauk 3a1a4: yueb.mocodbue (6a30BbIid ypoBeHs). 11 ki1. —

M.: 2014

4.boromonoB H.B. Maremaruka: y4e6.m1s ccy3oB /H.B.boromonos, I1.1.Camoiinenko.-5-¢ u3.,
crepeoturl. - M.: Jlpoda, 2014-395, [5] c.: n.

5. boromosnoB H.B. CO0OpHMK TUIaKTUYECKHUX 3a/1aHUH 110 MaTeMaTHKE:

yue0.mocobue mist ccyzoB /H.B.boromornos, JI.FO.Cepruenko. — M.: [Ipoda, 2013

6. Anrebpa m Havanma amanmusa. 10-11 xn: B aByx wactax. Y. 1: Vuel.miso0meoOpasosar.
yupexaenuii / Mopakosud A.I'. — 5-e u3a. — M.: Maemo3una, 2014. — 375 c.: ui.

7.Anrebpa u Hadana ananmuza. 10-11 xn.: B nByx wactax. Y. 2: 3amaunuk ans oOmieoOpas3oBar.
yupexxaenuii / A. I'. Mopakosuu, JI. O. Jlenumena, T. A. KopemkoBa, T. H. Mumyctuna, E. E.
Tynbuunckas; [lon pen. A. I'. Mopakosuua. — 5-e uzz. — M.: Muemosuna, 2014. — 315 c.: mi.

8.b.M.lBneB u nap.Jlunaktuueckue Marepuaidbl «Anredpa W Hadaiga aHanmzay,10-1lkm, M.:
[Tpoceemenue, 2014

9.b.I'.3uB/IlunakTideckuii Matepuan no reometpuu, 10-11km., M.: Ilpocemenue, 2014

10. lapasia, A.A. Matemaruka. - M.: ®OPYM: UH®PA, 2014..

HNHuTepHeT-pecypcehbl:

http://school-collection.edu.ru — snekrponubiii yueOHUK «MaTtemaTrka B mikojie, X XI Bek».
http://fcior.edu.ru - uadopmManrOHHEIE, TPEHUPOBOYHBIE H KOHTPOJIBHBIE MATEPHAIIBL.
www.school-collection.edu.ru — equnas xosuiekius L{uppoBsix 00pazoBaTeIbHBIX PECYPCOB

4. KOHTPOJIb U OIIEHKA PE3YJIBbTATOB OCBOEHUAOBIIEOBPA3OBATEJBLHON
YYEBHOW JUCHUILIMHBIMATEMATHKA: AJTEBPA W HAYAJIA AHAJIHM3A;
I'EOMETPUA

KoHTponb 1 OleHKa pe3yibTaTOB OCBOCHMS Y4eOHOW AMCIMIUIMHBI OCYIIECTBIISETCS B IpoLecce
IIPOBE/ICHUS] TPAKTUYECKUX 3aHATUH, TECTUPOBAaHMs, a TakKe BBIIOJHEHHUS OOydYaroIIMMUCS
WHUBHUyaJIbHBIX 3aJaHUM, IPOEKTOB, UCCIICOBAHU.

Pe3yabTarsl 00yueHus @®opMbl M MeTOAbI KOHTPOJS W OLECHKH
(oCBOEHHBbIE YMEHHUsI, YCBOEHHbIE 3HAHNS) | pe3yJbTAaTOB 00yUeHusl

Ymenus:

[TpoBOAUTH TOXKIECTBEHHBIE MTPEOOPA30BAHUS

BBIPAXKEHHI, COZIEpKAIINX CTENeHHbIe, | Pemenue ynpakHEeHHI HA ypoKe, BHeayIHTOpPHAs
IOKa3aTeJIbHbIE, norapudmuyueckue U | caMocTosITeNbHas paboTa, KOHTPOIbHAs padboTa.
TPUTOHOMETPUIECKHE (DYHKITHH.

CrpouTth rpaduxu CTEIIEHHOM,

Pemrenne ynpakHeHHMH Ha ypOKe, BHEAayAMTOpHas

MIOKa3aTeJIbHOM, norapumuueckoin "
caMmocTosiTeNbHast padora.

TPUTOHOMETPUYECKUX (YHKIUH.

Pemate MpoCTeMIINe YpaBHEHUS u
HEpaBEHCTBA,  COJEpXKalllue  CTENeHHble, | Pemenue ynpakHeHUH Ha ypoKe, BHEayJIUTOpHas
MoKa3aTeJIbHbBIC, norapupMUIecKre U | camocTosiTenbHas paboTa, KOHTPOJIbHAs padoTa.
TPUTOHOMETPUYECKHE (DYHKIIHH.

N3o00paxarh reomeTpuyeckue (UIypsl Ha
yepTe’ke M MPOU3BOAUTH  IpocTeiime
MOCTPOEHHUS Ha TNIOCKOCTH.

Pemrenne ynpakHeHMH Ha ypoOKe, BHEAyAMTOpHas
caMmocTosiTeNbHast padora.
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BI:IHOJIHSITB onepam/m Haa BCKTOpaMI/I nu
MOJI30BaThCSI CBOMCTBAMU ATUX ONEpaIUid.

Pemrenne ynpakxHeHMM Ha YpOKe, BHEayAUTOpHas
CaMOCTOSATENIbHAsI paboTa, KOHTPOJIbHAs padoTa.

3HAHUA:

CaoiicTBa apuUPMETHUECKOTO KopHs | Perienue ynpakHeHHH Ha ypoOKe, BHEayJAUTOPHAs
HATYPaJIbHON CTEIICHHU. camocTosITelIbHasl paboTa, KOHTPOJIbHAS paboTa.
CBoiicTBa  CTEMEHW C  paIMOHAIBHBIM | PellicHHe yNpaKHEHUI Ha ypOKe, BHEAYIUTOpHAs
IOKa3aTeIIeM. CaMOCTOsITeNIbHAsL PabdoTa, KOHTPOJIbHAS PaboTa.
CsoiictBa  jorapudMOB U OCHOBHOE | PellicHHe ynpaKHEHUI Ha ypOKe, BHEAyIMTOpHAs

Jorapu(pMHIECKOE TOXKIECTBO.

camocTosITelIbHasl paboTa, KOHTPOJIbHAs paboTa.

OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI.

Pemenue ynpaxHeHHH Ha YpoKe, BHEayIUTOpHAs
camocTosITelIbHasl padoTa, KOHTPOJIbHAs paboTa.

Tabmuna
GYHKIHA.

IMPOU3BOAHBIX QJICMCHTApPHBIX

Pemenne ynpakxHeHMH Ha YpOKe, BHEAayAMTOpHas
caMocCTosiTeNIbHas paboTa, KOHTPOJIbHAs padoTa.

AKCHOMBI CTEPEOMETPHUH.

Pemenne ynpakHeHMH Ha YpOKe, BHEAayAMTOpHas
caMmocCTosiTeNIbHas paboTa, KOHTPOJIbHAs padoTa.
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