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1. TIACIIOPT PABOYEUN I[TPOI'PAMMBI YUEBHO! JIMCLIUTIIMHBI OJII1.12 MATEMATHKA

1.1. Obracmo npumeHenus npoepammol

Pabouas nporpamma yueOHON AMCIUILTUHBI SBIISETCS YaCThbI0 OCHOBHOM MpodeccnoHaIbHOM
oOpazoBarenbHOi nporpammsl B cootBeTcTBUM ¢ PI'OC CIIO no npodeccun 35.01.13 Tpakrtopucrt-
MAIIUHUCT CEIbCKOX03SIHCTBEHHOTO MPOM3BOJICTBA, BXOIIEH B YKPYIHEHHYIO IpymIly mnpodeccuit
CIIO - ykpynuennas rpymnmna 35.00.00 — Cenbckoe, 1eCHOE M pPHIOHOE XO3SIHCTBO.

1.2. Mecmo oOucyuniunsl 8 CmMpYyKmype OCHOBHOU NPO@EeCcCUOHANLHOU 00pa308amenbHol
npocpammbl:

Y4eOHasi NUCHUIUIMHA BXOJUT B COCTaB OOIIE00Pa30BATENbHBIX Y4EOHBIX TUCIHUIUIMH IO
BBIOOPY M3 0053aTENbHBIX MPEIMETHBIX 00J1acTel, OTHOCUTCS K IpeAMeTHOM obnactu «MaremaTnka
u uapopmarukay GI'OC cpeanero oOiiero oOpa3oBaHMUsL.

1.3. Henu u 3adaqu oucyuniunvl — mpebo8aHUs K pe3yIbmamam 0C80eHUs. OUCYUNTUHBL
Copneprxanue nmporpammbl «MaremaTnka» HaIpaBiIeHO Ha JOCTHXKEHHUE CIETYIOIINX 1eeii:
(¢opMupoBaHHe NpeACTABJEHMIi O MaTreMaTHKe KaK YHUBEPCAIbHOM S3bIKE HAyKH, CPEICTBE
MO/ICJIMPOBAHUS SIBJIICHUI U TPOIIECCOB, 00 MEAX U METO1aX MAaTEeMAaTUKU;

pPa3BUTHe JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPaKEHUS, AITOPUTMUYECKOM
KYJIBTYpBl, KPUTUYHOCTH MBIIIJICHUS HAa YpOBHE, HEOOX0oaAUMOM st Oyayiied mpodeccnoHaIbHOR
JEATeNbHOCTH, JJIS IPOJIOJDKEHUS 00pa30BaHUs U caMO0Opa30BaHMS;

OBJIa/IeHHEe MAaTeMAaTH4YeCKMMHU 3HAHUSIMH U YMEHUSIMH, HEOOXOJUMbIMH B TIOBCEHEBHOM JKH3HH,
UL M3Yy4YCHHUS CMEXKHBIX €CTECTBEHHOHAYYHBIX JUCIHMIUIMH Ha 0a30BOM YpPOBHE M JUCLUIUIMH
npo(hecCHOHANBFHOTO LUK, I MMOJIydeHUs: 00pa3oBaHus B 00JaCTIX, HE TPEOYIOIIHNX yriIyOJIeHHON
MaTeMaTHUYEeCKOM MOATOTOBKH;

BOCIIMTAHUE CPEJICTBAMHM MAaTEMAaTHKH KyJIbTYPbl JHYHOCTH, IOHUMAHUSA 3HAUUMOCTH MAaTEMaTHUKU
IUIS. HAyYHO-TEXHHUYECKOTO TpOorpecca, OTHOLICHUS K MaTeMaTHKe KaK K 4acTH O0IIedernoBeYecKon
KYJBTYpHI Yepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHUsI MAaTEMAaTHUKH, BOJIOIIMENH MAaTEeMaTHUECKUX HJIEH.

OcBoeHnue cosepkaHus yueOHON AUCIMIIMHBI «MaTeMaThka» 00ecreunBaeT T0CTHKEHNE
CTYACHTAMH CJIEAYIOIINX Pe3y1bmamos.

JIUYHOCHHBIX'

i c(hOpPMUPOBAHHOCTH MPEJICTABICHUI 0 MaTeMaTUKE KaK YHUBEPCAILHOM SI3bIKE HAYKH,
CPEICTBE MOJICTHPOBAHUS SBJICHUN U TIPOIECCOB, 00 UAESIX U METOJaX MAaTEeMATHKH;

i MOHMMAaHUEe 3HAYUMOCTH MATEMATHKH Il Hay4YHO-TEXHHUYECKOro Iporpecca,
c(hOpMHUPOBAHHOCTh OTHONICHUS K MAaTeMaTHKE KaK K YacCTH OOIIeYeIOBEUECKON KyIbTyphI uepe3
3HAKOMCTBO C UCTOPUEN Pa3BUTHS MAaTEMAaTUKH, IBOJIOLHUEN MaTEMaTUYECKUX UJIEH;

i pa3BUTHE  JIOTUYECKOTO MBIIJICHHS, MIPOCTPAHCTBEHHOTO BOOOpaKEHUS,
QITOPUTMUYECKONW KYIbTYpPBI, KPUTUYHOCTH MBIIUICHUS HAa YpPOBHE, HEOOXOIUMOM JUIsl Oymyrieit
npodecCuoOHAIBHOM IeATENHHOCTH, JUTS MPOI0JDKEHUS 00pa30BaHUs U CaMOOOpa30BaHNUS;

i OBJIAJICHUE MATEMAaTUYCCKUMHU 3HAHUSAMU ¥ YMCHHUSIMH, HEOOXOIUMBIMH B
MOBCETHEBHON KU3HU, IS OCBOCHHUS CMEXHBIX €CTECTBEHHOHAYYHBIX TUCIUIUIMH U JUCIHILIAH
npo(hecCHOHANBFHOTO LUK, I MMOJIydeHUs: 00pa3oBaHUs B 00JaCTIX, HE TPEOYIOIHNX yriIyOJIeHHON
MaTeMaTHUYEeCKOM MOATOTOBKH;

d TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHMIO, B TOM 4HCIE CamMo0Opa3oBaHHWIO, Ha
MPOTSHKEHUU BCEH JKU3HU; CO3HATEILHOE OTHOIICHHE K HEMPEPHIBHOMY O00pa30BaHHIO KaK yCIOBUIO
yCIenHOH mpodecCHOHANbHON U 00IIECTBEHHOU NeSTEIHOCTH;

° TOTOBHOCTh M CIIOCOOHOCTH K CAaMOCTOSITENIbHOW, TBOPUYECKOW M OTBETCTBEHHOM
NeSITeNIbHOCTH;



i TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYIHHUYECTBY CO CBEPCTHHKAMHU B
0o0pa3oBaTeNbHON, OOILIECTBEHHO TIOJIE3HOH, Y4eOHO-MCCIEA0BATEIbCKOM, MPOEKTHOW M JAPYTHX
BHUJIaX NEATEIBHOCTH;

o OTHOILIEHHE K TNPO(PECCHOHATBHON JAEATENIbHOCTH KaK BO3MOXKHOCTH Yy4acTusi B
peLIeHUH JIMYHBIX, 0OIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, O0IEHAIMOHATIBHBIX TPOOIIEeM;

MemanpeomMemHvlx:

. YMEHHUE CaMOCTOSITENBHO ONPEACIATh LEIU JEATEIbHOCTH M COCTaBJISTH ILJIAHBI
JEATEIIbHOCTH; CAMOCTOSITENBHO OCYILLECTBIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JCSITEIBHOCTD;
HCIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI I AOCTMIKEHHS IOCTABJICHHBIX LEJICH W pean3aluu
TJTAHOB JIESTENIbHOCTH; BBIOMPATh YCIEITHBIE CTPATETHH B PA3IIMYHBIX CUTYAIUIX;

u YMEHHE TPOIYKTHUBHO OOIIATHCS W B3aMMOJCHCTBOBATH B TMPOIECCE COBMECTHOM
NESITeNLHOCTH, YYUTHIBATH MO3UIUHU JAPYTHX YYACTHUKOB ACSITEIBHOCTH, dPPEKTUBHO pa3pemiarh
KOH(QJIUKTBI;

u BIIQJICHUE HABBIKAMHU TI03HABATEIHHOW, y4eOHO-MCCIEAOBATEIBLCKOM M MPOEKTHOM
JeSITeNLHOCTH, HaBBIKAMH pa3pelIeHus MPo0ieM; CioCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MMOUCKY METOJOB PEILIEHUS PAKTUYECKUX 3a]1a4, TPUMEHEHUIO PA3JIMYHBIX METOJA0B MIO3HAHUS,

. TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSATEIbHOW WH(MOPMAIMOHHO-TIO3HABATEILHOM
NeSITeNFHOCTH, BKIIOYass YMEHHE OPHEHTUPOBATHCS B PA3JIMYHBIX MCTOYHHUKAX HH(POPMAITUH,
KPUTUYECKH OIEHHBAaTh W HUHTEPIPETHPOBATh HWHGOPMAILMIO, TIOIYyYaeMylH U3 Pa3IHMYHbIX
WCTOYHHKOB;

= BJIQJICHUE S3bIKOBBIMHM CPEACTBAMM — YMEHHE SICHO, JJIOTUYHO M TOYHO M3JIaraTh CBOIO
TOYKY 3pEHMS, UCIOJIb30BaTh a/IEKBATHBIE SI3bIKOBBIE CPE/ICTBA;
= BJIaJICHHE HABBIKAMHU IO3HABATEIbHOM pe(IeKCHH Kak OCO3HAHUS COBEPIIAEMBIX

JNEUCTBUM U MBICIUTEIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, I'PAHUIl CBOECTO 3HAHUS U
HE3HAHUs, HOBBIX ITO3HABATENIBHBIX 33J1a4 U CPEJCTB UX JNOCTUKECHUS,

. LEJIEYyCTPEMJICHHOCTh B TOUCKaX W NPUHATHH pEIIeHUH, COo00pa3uTeNbHOCTh U
MHTYHIIHS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHHUH; CIOCOOHOCTh BOCIPUHUMATH KPAacoTy U
TapMOHMIO MUDA;

npeomemmHuix:

i c(OPMHUPOBAHHOCTD MPEJCTABICHUIH O MAaTEMaTHUKE KaK YaCTH MUPOBOM KYJIbTYpPHI H O
MECTE MaTEeMaTUKU B COBPEMEHHON LMBMIIM3ALMY, O CLIOCO0aX OMMCAaHUS HAa MATEMAaTUYECKOM SI3bIKE
SIBJICHUH PEAIbHOTO MUPA;

i c(OPMHUPOBAHHOCTD MPEACTABICHUN 0 MaTEMaTHYECKUX MOHATHAX KaK O Ba)KHEHIINX
MaTEMaTUYECKUX MOJIENSX, MO3BOJSAIOIIMX ONMCHIBATh M M3ydaTh pa3HbIE INPOLECCHl U SBIICHUS;
IIOHMMaHHE BO3MOXHOCTH aKCUOMATHUYECKOTO IMOCTPOEHUSI MAaTEMATUIECKUX TEOPUIL;

i BJIQJICHUE METOJIaMU J10Ka3aTeIbCTB U AJITOPUTMOB PELIEHUS, YMEHHE UX NIPUMEHSTH,
IIPOBOJUTH JI0KA3aTEIbHBIE PACCYKICHHS B XO€ PELLICHUS 3a/1a4;

i BJIQJICHUE CTAaHJAPTHBIMHU NMpUEMAMM PELIEHUS PAlMOHAIbHBIX M HPPAaLUOHAJIBHBIX,
[I0KA3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHMM M HEPABEHCTB, HX CHUCTEM;
HCI0JIb30BAHNE TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM 4YHCIIE Ul MOWUCKA IYTH PEUICHUS U
WJUTIOCTPALK PELIEHNs] YPaBHEHUN U HEPABEHCTB;

i C(OPMHUPOBAHHOCTh MPEJACTABICHUIH 00 OCHOBHBIX MOHATHIX MaTeMaTHYECKOTO
aHanM3a M MX CBOMCTBaX, BIAJECHHE YMEHHUEM XapaKTepU30BaThb NOBEACHHE (YHKIH,
HCII0JIb30BAHNE NIOJYYEHHBIX 3HAHU JIJIs1 ONIMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN;

i BJIaJICHUE OCHOBHBIMM MOHATHSAMH O IUIOCKHUX U MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX
¢urypax, MX OCHOBHBIX CBOWCTBaX; C(HOPMHUPOBAHHOCTH YMEHHS paclo3HaBaThb Ha YEpTEXKax,
MOJIENSIX U B PEAIbHOM MHpE T'€OMETpHUECKUEe (UTYphl, NPUMEHEHHE HW3YYEHHBIX CBOWCTB
reoMeTpudeckux Gpuryp u Gopmyn JUis pelieHus] TeOMeTPUUYECKUX 33/a4 M 33/1a4 C MPAKTHUYECKUM
COJIep’KaHuEM;



o C(OPMHUPOBAHHOCTh  TPEJACTABICHUN O Tpoleccax U  SBJICHUAX, HMMEIOUINX
BEPOSATHOCTHBIN XapakTep, O CTATHCTUYECKUX 3aKOHOMEPHOCTSIX B PEAbHOM MHUpPE, 00 OCHOBHBIX
MOHATUAX DJIEMEHTAPHOU TEOPUM BEPOSTHOCTEW; YMEHUM HAaXOJUTh M OLEHUBATH BEPOSTHOCTH
HACTYIUICHHUsI COOBITUH B MPOCTEHINUX MPAKTHYECKHX CHUTYAIMsIX U OCHOBHBIE XapaKTEPUCTHKHU
CIIy4aiiHBbIX BEJIMYUH;

° BJIAJICHUE HABBIKAMU MCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IPOTPAMM MPHU
pELIEHUH 3a/1a4.

B pesynvmame oceoenus yueoHoii OucCyuniunbl 00yHarouwuilca HaAyHumca:

AJITEBPA
BBITOJIHATE apu(METHUECKIE eHCTBUS Hal YUCIIaMH, COUETasi yCTHBIE U MMCbMEHHBIE IPHEMBI;
HAXOJUTh MPUOIIDKEHHBIC 3HAUCHHS BEJTMUMH U IOTPEIIHOCTH BBIYUCIECHHH (a0COMOTHAS 1
OTHOCHUTEIIbHAs); CPABHUBATH YMCIIOBBIE BHIPAYKEHMS;
HAXOJUTh 3HAUYEHUS KOPHSI, CTETIEHH, JIorapudma, TPUrOHOMETPUYECKUX BBIPAKEHHUI HAa OCHOBE
OTIpeIeNIeHus], UCTIONB3Ysl IPU HEOOX0AUMOCTH HHCTPYMEHTAIbHBIE CPEJICTBA; MOJIb30BATHCS
NpUOJIMKEHHOM OIICHKOH NMPH NMPaKTUYECKUX pacueTax;
BBITOJIHATE TPe00pa30BaHusl BEIPAKECHUH, TPUMEHSST (POPMYIIbI, CBSI3aHHBIE CO CBOMCTBAMHU
CTETeHEeH, JorapumMoB, TPUTOHOMETPHUUECKUX (YHKITHIA;
HCIO0JIB30BAThL MNPHOOpPEeTeHHbIe 3HAHWUSI W YMEHHsI B MNPAKTHYECKOH [AesiTeIbHOCTH W
MOBCEHEBHOM KM3HU:
TSl IPAaKTUYECKUX PacyeToB Mo (opMyrnaM, BKITIOUast (GOpMyIIbl, COJEpIKAIINe CTETIEHH, paJuKabl,
sorapu(Mbl ¥ TPUTOHOMETPUUECKUE (PYHKIMH, UCTIOJb3YS MPU HEOOXOIUMOCTH CIIPABOYHBIC
MaTepHalIbl U IPOCTENIINE BEIUUCIUTENBHBIE YCTPOIICTBA.
DyHKUUH U TPaPuUKU
BBIUMCIIATH 3HAU€HUE (PYHKIMM MO 3aJaHHOMY 3HAUYEHHUIO apryMeHTa MpHU Pa3IMYHBIX CHOCO0ax
3aaHus (QyHKLINU;
OTIpeNIeNATh OCHOBHBIE CBOMCTBA YHCIIOBBIX (DYHKIUH, MILTIOCTPUPOBATh UX Ha rpadukax;
CTPOMTH TpapUKH U3YUEHHBIX (DYHKIIMHA, HWILTIOCTPHUPOBATH MO TpadUKy CBOMCTBA JIEMEHTAPHBIX
dyHKmii;
MCIOJIb30BaTh MOHATHE (DYHKIIMH JJIs1 ONMCAHUS U aHAJIN3a 3aBUCUMOCTEH BEJIMYUH;
HCIO0JIB30BAThL MNPHOOpPEeTeHHbIe 3HAHWUS W YMEHHSI B MNPAKTHYECKOH [esiTeIbHOCTH W
MOBCEHEBHOM KM3HU:
IUIs OTIMCAHMS C TIOMOIIBIO (DYHKIMI pa3iMyHBbIX 3aBUCUMOCTEH, MPEICTaBICHUS UX I'padUuecKu,
MHTEpIpeTany rpapHKoB.
Havyana maTemaTH4eckoro anajamnsa
HaXOJUTh MPOU3BOIHBIE JIEMEHTAPHBIX (PYHKIIHIA;
MCTOJIb30BATh MPOU3BOIHYIO JJIsl H3YyUEHHUsI CBOMCTB (DYHKIMI U MOCTPOSHHS IPpaUuKOB;
OPUMEHATh TPOU3BOJHYIO JJIsI TPOBEACHUS NPUOMMKEHHBIX BBIYMCICHUH, peIIaTh 3agadu
MPUKIIAJHOTO XapakTepa Ha HaX0KJICHHE HauOOJIbIIEro M HAUMEHBILIEr0 3HAYCHHUS;
BBIUMCIIATH B MPOCTEHINNX CIIydasX IUIOIa Il 1 00BEMBI C UCIIOIb30BAHUEM ONPEICTICHHOTO
UHTErpana;
HCIO0JIB30BAThL NPUHOOpPeTeHHBbIe 3HAHUSI M YMEHHUSI B INPAKTHYECKOH JeATEeJbHOCTH U
MOBCEAHEBHOM KM3HU JUIS:
peleHusl TPUKIAJHBIX 3a7ad, B TOM YHCJIE COLUAILHO-?KOHOMMYECKHMX W (PU3HUecKuX, Ha
HauOOJIbIINE U HAUMEHBIIINE 3HAUCHHS, HA HAX0XKICHHE CKOPOCTU M YCKOPEHHSI.
YpaBHeHUs M HEPABEHCTBA
pemaTh paloHalbHbIe, IOKa3aTeNbHbIE, Jorapu(MUUECKUE, TPUTOHOMETPUYECKHE YPaBHEHHUS,
CBOJSILIMECS K IMHEWHBIM U KBaJIpaTHBIM, a TAK)KE aHAJIOIMYHbIE HEPABEHCTBA U CUCTEMBI;
MCIOJIb30BaTh TpapMUECKUil METO] peIlIeHUs] YpaBHEHUI U HEPAaBEHCTB;
n300pakaTh Ha KOOPAWHATHOM TUIOCKOCTHU PEIICHUS] YpaBHEHHUH, HEPABEHCTB M CUCTEM C JIByMS
HEU3BECTHBIMU;



COCTAaBJISITh U PEIIaTh YPABHEHUSI U HEPABEHCTBA, CBSI3bIBAIOIINE HEU3BECTHHIE BETUYUHBI B
TEKCTOBBIX (B TOM YMCJIC TPUKIAAHBIX) 3aa4ax.

HCNOJb30BATh NPHOOPETeHHbIe 3HAHUS W YMEHUSI B MNPAKTHYECKON JAeATEJbHOCTH H
NMOBCETHEBHOM KU3HHU:

JUIsl TOCTPOEHUS U UCCIIEIOBAHUSI POCTEHIIIMX MAaTEMATUUECKUX MOJICIICH.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEM
pemaTh mMpocTedinne KOMOWHATOPHBIE 3a/laud METOJIOM Iepedopa, a TakKe C HCIOJIb30BaHHEM
U3BECTHBIX (hopMy;
BBIUUCIIATH B MPOCTEHINNX CIIydasiX BEPOSATHOCTH COOBITHI Ha OCHOBE MOJICYETA YHCIIA UCXO/IOB;
HCNOJIb30BATh NPUOOpPEeTeHHble 3HAHMA M YMEHHS B TNPAKTHYECKOH JeATeIbHOCTH M
MOBCEHEBHOM KM3HH:
JUTSL aHAJI3a PeaJIbHBIX YUCIIOBBIX JAHHBIX, PEICTABICHHBIX B BUJIE TUArpaMM, rpa(ukos;
aHaIM3a MHPOPMAIMK CTATHCTHYECKOTO XapaKTepa.

IT'EOMETPUS

pacmo3HaBaTh Ha 4YepTeX)axX M MOJENSIX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH TPEXMEPHBIC
OOBEKTHI C UX OMUCAHUSIMHE, U300paKECHUSIMHU;
OTIMCHIBATh B3aMMHOE PACIOJIOKEHUE TPSIMBIX U TUNIOCKOCTEH B MPOCTPAHCTBE, apr'yMEHTHUPOBATH
CBOM CYXKJEHHS 00 3TOM PACIIOJIOKCHUH;
aHAJIM3UPOBATH B MPOCTEHUIINX CITyYasX B3AaHMHOE PACIIOJIOKEHHE 00BEKTOB B IPOCTPAHCTBE;
M300paxaTh OCHOBHBIC MHOTOTPAHHHUKH M KPYTJIbIE TEJA; BBHITIOIHATH YEPTEIKHU M0 YCIOBUSAM 33]1aY;
CTPOUTH MPOCTEUIITNE CECUEHUS Ky0a, MPU3MBI, THPAMUJIBL;
peuiarh MIaHUMETPUIECKHE U TPOCTEHIINE CTEPEOMETPUICCKHE 3a/1a4H Ha HAXO0XKIICHHE
T€OMETPUYECKUX BEIMYUH (JUTHH, YIIIOB, TUIOMIaIeH, 00HEMOB);
MCIO0JIb30BATh MIPH PEIICHUU CTEPEOMETPUICCKUX 3a/1a4 IIIAHUMETPUIECKIE (PaKThl U METO/IBI;
MIPOBOJUTH TOKA3aTEIbHBIC PACCYKICHHS B XOJE PEIICHUS 3a/1a4;
HCMOJIL30BATh MNPUOOpPeTeHHbIe 3HAHUST W YMEHHSI B TMNPAKTHYECKON AesiTeIbHOCTH H
MOBCEeIHCBHOM KU3HU:
JUTSL UCCIIeTOBaHUs (MOJICIMPOBAHNUS ) HECIIOKHBIX MTPAKTUYECKUX CUTYAIUil HA OCHOBE M3YYCHHBIX
(dbopmyIn U CBOWCTB GUTYD;
BBIYHCIICHUSI 00BEMOB U TUIONIA/ICH TTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TN MPHU PEIICHUH
MPAKTUYECKUX 3a7a4, UCTIONB3Ys MPU HEOOXOJMMOCTH CIIPABOYHHUKHU M BHIYMCIUTEIILHEBIE
YCTPOMCTBA.

B pesyromame  uzyuenusn - yueOHOU  OUCUUNIUHBL  OOYHAIOWUIICA  OO0NNHCEH
3HAmMb/NOHUMAM '
3HAUEHUE MAaTEeMaTU4eCKOW HAyKH /s pPelIeHHsS 3a/ad, BO3HHUKAIONINX B TEOPUU M MPAKTHUKE;
IIUPOTY U B TO K€ BPEMsSI OTPAHHYEHHOCTh MPUMEHEHUS MaTEMaTHYECKHX METOJIOB K aHAIHM3y U
MCCJIEIOBAHUIO MIPOIIECCOB U SIBIICHUI B MPUPOJIC U OOIIECTBE;
3HAUEHUE TPAKTUKH KM BOIMPOCOB, BO3ZHUKAIOIIMX B CaMOW MaTeMmaTtwke s (OPMUPOBAHUS H
pa3BHUTHUS MAaTEMaTUYECKON HAYKW; UCTOPUIO PA3BUTHUS TIOHATHUS YHCIIA, CO3JAHUS MAaTEMaTHYECKOTO
aHalM3a, BOSHUKHOBEHHUS U Pa3BUTHUS TEOMETPHUU;
YHHUBEPCATbHBIA XapakTep 3aKOHOB JIOTMKM MaTEMaTHYECKUX PACCYXKACHUU, UX MPUMEHUMOCTHh BO
BCEX 00JIACTSAX YEIOBEUECKOH IeATEIHHOCTH;
BEPOSITHOCTHBIN XapakTep Pa3IMUHbIX MPOIECCOB OKPYKAIOIIETO MUPA.

1.4. Hcnoavzosanue wacos sapuamusrou wacmu OIIOIT*

Non\n /ononnumenvuvle 3nanusn, | Ne, naumenosanue memol | Konuuecmeo ObocHosanue 6KI0UCHUA 6
ymenus uacoe pabouyio npozpammy

*- NnYHKm oqbopM/zﬂemc;z, ecu 4acol eapuamueHoﬁ uacmu ucnojib306aaucsb npu paepa60mi<e npocpammeal.



1.5 Pexomenoyemoe KoIu4ecmeo 4acos Ha 0C8OEHUe NPOSPAMMbL OUCYUNTIUHDBL
MaKcUMallbHas yueOHas Harpyska oOydarouierocsi — 427 4acos,
B TOM YHCJIE:

*  0o0s3aTeNbHOM ayUTOPHOM yueOHOH Harpy3ku oOydatomierocst — 285 4acos;
®* B TOM YHCIJIC IPAKTUYECKUX 3aHATUH — 127 yac;

*  u3 HUX npakruueckoit noarorosku (IIII) — 11 gacos,

*  BHeayAUTOpHas caMocTosITeNbHast pabora — 142 yaca.

2. CTPYKTYPA U COEPXAHME YUEBHOU JJUCIIUTIIVHEI

2.1. Obvem yuebHOU Oucyuniunsl U udbl Y4eOHOU pabomol

Bun yue6HOI paboThI O6Bem B Tom uncre no Kkypcam u ceMecTpam
4acoB 1 kypc 2 Kypc 3 Kypc
1 2 3cem | 4cem | Scem | 6cem
CeM | ceM

MakcumanbHas yueOHasi Harpy3ka

427 90 | 116 117 104 - -
(Bcero)

O0s3arenbHast ayaUuTOpHas yueOHas

285 58 78 79 70 - -
Harpyska (Bcero)

B TOM YHCIJIC:

MPAKTUYECKHUE 3aHATHS 127 24 30 29 44 - -
U3 HUX IPAKTUYECKOH MOATOTOBKH 11 3 - 8 -

KOHTPOJIbHBIE PabOTHI 17 4 5 4 4 - -
CamocrosTenbHas paboTta 142 30 38 38 34 ) ]

oOyuaromierocs (Bcero) **

[IpomexxyTouHas arrecranus B
dbopme ompeneneHus
WHIUBUIYAIBHBIX TOCTHKEHUI
00yJaronuxcs, Mo HTOTOBBIM
OTMETKaM 32 CEMECTPHI

[IpomexxyrouHas arrecranus B
dbopme dK3amMeHa




2.2. TemaTu4ecKuii NJIaH U coaep:kaHue yuyeoHoii mucuunanabl OAI1.12 MaremaTuka

HaunmenoBanue Ne HaunmeHnoBaHue TeMbl 3aHATHUS, COAEPKAHNE YIeOHOT O O0beM | XapaKTepHCTHKA OCHOBHBIX BU/IOB y4eOHOMH NeATeIbHOCTH Yposens
pa3aesioB U TeM yueo MaTepHasa, NPAKTHYEeCKUE 3AHATHS, CAMOCTOATEIbHAN 4acoB o0yyaromuxcs (Ha ypoBHe y4eOHBbIX el CTBHUIl) YCBOCHUSA
HOI'0 padora o0y4yarommxcs
3aHs
THA
1 2 3 4 5 6
1 kypc (136 u)
1 kypc | cemecmp — 58 uacos (cam. pabomut — 32 uaca)
Bseoenue. Bsoonoe Cooepoicanue yuebno2o mamepuana 2
noemopeHue. 1-2 | MaTtemaTHKa B HayKe, TEXHUKE, SKOHOMHUKE, HH()OPMAIMOHHBIX 1 O3HaKOMJICHHE C PONIBbI0 MaTEMATUKH B HayKe, TEXHHKE, YKOHOMHUKE,
TEXHOJIOTUIX U HpaKTI/IquKOﬁ I EeSTCIIbHOCTH. I/IHbepMaHI/IOHHI)IX TEXHOJIOTHUAX U HpaKTH‘ICCKOﬁ JCATCIIBHOCTHU. 1
(HH) pr NQ 1 3aﬂa"H/I Ha HpOHeHTBI. 1 O3HaKOMJICHUE C LCIIAMU U 3aja4aMy U3YUCHUA MAaTCMAaTUKU IIPU
ocsoernu npogeccuii CIIO u cnermansrocTert CI10.
Pa3zoen 1. Cooepoicanue yuebno2o mamepuaia 14
Pazsumue 3-4 | Tema 1.1 [eiicTBuTebHBIE YUCIIA. BemonsaTe apu(MeTHUeCKie JeWCTBHA HaJ YHCIIAMH,
NOHAMUSA O Yucie. HarypanbHbie, nensie 1 paMoHaIbHbIE YMCia: CPaBHEHHE, coderast YCTHBIE U TMCbMEHHBIC TIPHEMBI;
OKpYTJICHHE. CpaBHHBATH YUCIIOBBIC BHIPA)KEHNS; 2
(TIIT) Mp.p. Ne2. TIpumeps! Ha Bce ACHCTBHS C palMOHAIbHBIMA 2 HaXOJWTh OIIMOKM B IPE0oOpa30oBaHUAX U BBIYUCICHUSIX
YHCIIAMHU. (OTHOCHTCS KO BCEM IIYHKTaM IPOTPAMMBI).
5-6 ParmonaneHbIe Uncia: 3aMeHa OOBIKHOBEHHOH poou 2
JECATUIHOM, U HaoOopoT. [leprox apodu. 3
[p.p. Ne3. Pemenue npumepoB Ha BCe ASUCTBHS C APOOSMIL.
7-8 | MelictBuTenbHbIe Yncia. Moylb Yucia. 2
[Ip.p.Ned. TlpeacrarieHue MEpUOTUICCKON JECATUIHON qpOoOH 2
OOBIKHOBEHHOH.
9-10 | CnoxeHue, BRIYUTAHUE, YMHOKCHUE U JICTICHHE 2
MppanMOHAIBHBIX YUCEIL. 3
IIp.p.Ne5. Tlpumepsl Ha Bce IEHCTBUS C UPPALIMOHAIBHBIMHU
YHCIIAMH.
11-12 | Tema 1.2. BeckoHe4YHO YObIBAIOLIAs TeOMETPUYECKAS O3HAaKOMHTBECS C TOHATHEM 4YHCIOBOM IOCIEN0BAaTEIbHOCTH,
nporpeccusi. criocobamu ee 3aJlaHusl, BEIYMCICHUSMH €€ YJICHOB. 2
I'eomerpuyeckas nporpeccust. @opMysIsl N-TO WIEHA U CYMMBI - 2 O3HaKOMHTBCSI C BBIUYMCICHHEM CYMMBI OECKOHEYHOTO
TIEPBBIX WICHOB T'€OMETPUUECKOM ITPOTrPECCHH. YHCIIOBOTO psifia Ha MPUMeEpe BBIYUCICHHS CyMMbI OECKOHEUHO
13-14 | BeckoneuHo yObIBaromasi reoMeTpruyeckas nporpeccusi, hopmyia 2 yOBIBaIOIIEH TeOMETPUYECKOM MPOrPEecCcH.
CYMMBI. Pemats 3a7aun Ha npuMeHeHne HOPMYIIBI CYMMBI OECKOHEYHO 5

IIp.p.Ne6. BeruricaeHue cyMMBl 4JIEHOB I€OMETPUIECKOM
IIPOrPECCUH.

yOBIBatoIIei TEOMETPUUECKON IPOTPECCUH.




15 [Tpubmmxennslie Beruucienus. [pubnmkeHHoe 3HaueHnEe 1 HaxoanTe npuOnmkeHHbIC 3HAYCHUSI BEJIWYUH U
BEJIMYUHEI ¥ TIOTPEITHOCTH TPUOIIKCHHH. MTOTPENTHOCTH BBIYUCIICHUN (a0CONIOTHAS W OTHOCUTEIBHAS);
16 KonTpoasHo-nposepounas padora. [Ipumeps! Ha Bce AeHCTBUS 1
C JICHCTBUTEIEHBIMU YHCIIAMU.
CamocTrosiTesibHasi pa0oTa: BBITOJHEHUE TOMAIIHUX 3aJaHUN 6
o pazzeny. [IpakTideckoe pereHue 3aJaHuid, TECTOB,
COCTaBJICHUE KOHCIICKTOB, TIOATOTOBKA BBHICTYILICHUN IO
3aJIaHHBIM TeMaM, JIOKJIaJI0B, pedepaToB, WHIWBHIYATLHOTO
MIPOCKTA C UCIIOIF30BaHIEM HH(POPMAITMOHHBIX TEXHOJIOTHIA U JIp.
IIpumepHas TeMaTHKa BHEAyIUTOPHOI CAMOCTOSTEJIbHOM
padoThI
BrICTpHIi cuer Oe3 KalbKyIsATopa.
MHOXeCTBO ICHCTBUTEIHHBIX YHCEI
Pazoen 2. Kopnu u Cooepoicanue yuebno2o mamepuana 10
CMeneHu. 17-18 | Tema 2.1. KopeHnb crenenu n>1 u ero cBoiictpa. 2 O3HaKOMHTBCS ¢ TOHATHEM KOpHS N-U CTENEHH, CBOMCTBAMU
Apudmerndeckuii KOpeHb HATYPAIBHOW CTEIICHU H €r0 CBOICTBA, PAJAMKAJIOB U C IIPaBUJIAMH CPaBHCHUEM KOPHEH.
W3BIICUYCHIE KOPHS N-i CTEIICHU. dopMynUpoBaTh OINpPEICICHUE KOPHS W CBOWCTBA KOpPHEH.
19-20 | IIp.p. Ne7. Beruncnenue u cpaBHEHHE KOPHEH. 2 Bbruucnars U cpaBHUBAaTh KOPHU, I€NaTh NPUKUIKY 3HAYCHUS
[IpeoOpa3oBaHue BRIPAXKCHUH, COMEPIKAIIUX PaJTAKATIBL. kopHsi. [IpeoOpa3oBBIBATE YHCIIOBBIC M OYKBEHHBIC BBIPAYKCHUIS,
C.p. [IpuMeHeHME CBOMCTB KOPHS N-1 CTENICHU K BEIYUCIICHUTO coJieprKalllie paJuKabl.
HPPAIMIOHATFHBIX BEIPaXKCHUH. BrmmonHATE pacyers o GopMynam, ComepKaluM pauKabl,
21-22 | Tema 2.2. CTeneHb ¢ pAlMOHAILHBIM M I€HCTBUTEIbHBIM OCYILECTBILSAS] HEOOXOMMBIE MOACTAHOBKH U IIPE0Opa30OBaHUL.
nokKasareJieM. O3HAaKOMUTBCSA C IOHATHEM CTCIICHU C JICHCTBHUTEIBHBIM
[Ip.p.Ne8.Crenens ¢ Tr00BIM IIETOYHCICHHBIM TTIOKa3aTeIeM, 1 TTOKa3aTeJIeM.
CBOICTBA CTENCHU (TIOBTOPCHUE). Haxonuts 3HAYEHUS CTETICHH, HCTIONB3YS pu
OmnpezeneHre ¥ CBOMCTBA CTEIICHH C PAITHOHATEHBIM 1 HEO0XOIUMOCTH HHCTPYMEHTAIBLHBIE CPEIICTBA
MIOKa3aTeJIEM. 3anuceBaTh KOpEHb N-Ii CTEIICHU B BUJIC CTEIICHU C TPOOHBIM
23-24 | OnpeneneHue U CBOWCTBA CTENICHHU C ICHCTBUTEIEHBIM 1 TIOKA3aTEIIEM U HAa00OPOT.
[OKAa3aTelIeM. ®opMynUpOBaTh CBOMCTBA CTENEHEW. BrIUUCIATE cTeneHu ¢
[p.p. Ne9.TIpeoOpazoBaHms BEIpaKEHUIA, COACPIKAIINX CTCTIICHU. 1 palvoOHaIbHBIM IIOKAa3aTeJIEM, JE€NaTh NPUKUIKY 3HAYCHUS
25 OO6o0IIeHrEe U CUCTEMAaTH3aIMs 3HaHuH 110 TeMe «CTeneHn 1 1 CTCIICHH, CPAaBHUBATH CTCIICHU.
KOPHI. [IpeoOpa3oBrIBATE YHCIOBBIE W OYKBEHHBIC BBIPAKCHUS,
26 KonTtponbsnas paéora Nel mo Teme «JleiicTBUTEIbHBIE YHCIIA. 1 cofepiKallie CTCNeHH, IPUMEHss CBOHCTBA.
CreneHs u eé cBOMCTBaY.
CamocTrosiTesibHasi pa0oTa: BBHITOJHEHUE TOMAIIHUX 3aJaHAN 8

IO pa3fery
IIpumepHasi TeMaTHKa BHEAyIUTOPHOI CAMOCTOSITEJIbHOM
padoThI

CreneHb ¢ palliOHAJIBHBIM MTOKA3aTENIEM.




O00011IeHNE TIOHATHS CTEIICHU.

Beruriciienre u cpaBHeHHE KOpHEW. BBIMOTHEHHE PACUETOB C
pauKaIaMH.

IMoAroToBKa K MPAKTUYECKUM paboTaM C UCIIONb30BAHUEM
METOIMYECKUX PEKOMEHIAIHI TperofaBaTess, ohopMIICHHE
MPAKTHYECKUX PAOOT U MOJArOTOBKA K UX 3alIUTE.

Pa3zoen 3. Cooepoicanue yuebno2o mamepuana 10
Cmenennas 27-28 | Tema 3.1. CreneHHasi pyHKUUs, ee CBOWCTBA U rpaduk. 2 Beruncienue 3nauennii pyHKIui 110 3HAUYCHUIO apTyMEHTa.
dynxyus. 29-30 | Tema 3.2. PaBHOCH/IbHbIE YPABHEHUS U HEPABEHCTBA. Onpenenenne Moja0KeHUs TOYKH Ha rpaduKe 110 ee
PaBHOCHIIBHOCTD YpaBHEHHH M HEpaBEHCTB, peoOpa3oBaHue 2 KOOpZMHATaM ¥ Ha00OpOT.
JITAHHOT'O YPaBHEHUsI B ypaBHEHHUE — CJIEJICTBHE. Hcnonp3oBanne cBOWCTB GyHKIMIA 17151 cCpaBHEHNS 3HAYCHUH
31-32 | Tema 3.3. UppauuoHajbHble ypaBHEHUsI. cTeneHei.
HppanyonanbsHele ypaBHEHMsI, METO/ BO3BEACHUS B KBaJpaT Ompenensats paBHOCHILHOCTh BBIPAKEHUN C pajiMKalaMH.
o0enx yactell ypaBHEHHS, IOCTOPOHHUE KOPHH. 2 Pemats uppanyionanbHble ypaBHEHUSL.
IIp.p. Ne 10. Pemenne npocreimmx uppannoHalIbHBIX
ypaBHeHu#. (19)
33-34 | Tema 3.4. CucteMbl HPPAUMOHATBHBIX YPABHEHU M METOIbI 1
UX pemieHusi. MeTos 3aMeHBI.
[p.p. Ne 11. Penrenne cucreM HppalMoHAJIBHBIX YpaBHEHUH. 1
35 O06o0meHre 1 cucTeMaTH3anus 3HaHUH 10 TeMe 1
«/ppanoHasibHbIE YPaBHEHUSI M METOJIBI MX PEIICHUS».
36 KonTponsnas padora Ne 2 no teme «Crenennasi pyHkuus.
HppaunonanbHble ypaBHeHUs». 1
CamocrosiTeibHasi padoTa: BBIIOJIHEHHE JOMAIIHUX 3aJaHUI 6
TI0 pa3fery
IIpumepHas TeMaTHKAa BHEAyIUTOPHOI CaMOCTOSITEJIbHOM
padoThI
Pemenne nppannoHanbHbIX ypaBHEHUH.
PaBHOCHIIBHBIE Tpe0Opa3oBaHus ypaBHEHUH 1 HEPABEHCTB.
Pazoen 4. Cooepoicanue yuebno2o mamepuana 10
Tokasamenvnas 37-38 | Tema 4.1. [loka3aTenbHasi GyHKIHUS, ee CBOWCTBA U rpadukK. 1 O3HaKOMHUTBCSI €  TOHATHEM  rpaduKka,  OIpPEAEIATh
dynryus [NokazaTenbHast QyHKIHS, CBOMCTBA ITOKAa3aTebHON (DyHKINH, NIPUHAUISKHOCTE TOukH Tpaduky ¢yaknun. Ilo dopmyne
rpaduK MokazaTeIbHON QYHKINH. MpoCTeHIell 3aBUCHMOCTH OIPEIEISATh BUA e rpaduka.
ITp.p.Nel2. TlocTpoenne rpaMKOB MOKA3aTENBHBIX (YHKIHHA. 1 Beipakats 1o popmyiie onHy HepeMeHHYI0 Yepe3 ApYyrylo.
39-40 | Tema 4.2. Tloka3aTe/ibHbIe YPABHEHUS] U METObI UX PeLICHUS 1 O3HAaKOMHUTKCS C onpeeeHrneM (QyHKIHUU, GOpPMYITUPOBAThH
(MeTox ypaBHHBaHU MOKa3aTeseld, METO BBEICHUS HOBOI ero. Haxonuts obsacts onpeneneHus 1 00J1acTh 3HAUCHUH
MEPEMEHHOIA). GbyHKIMN.
Ip.p.Nel3. Pemienne nokasaTelIbHBIX YpaBHEHHH. 1 Crtpoutb 1 unTath rpaduku GyHKIui. Mccnenosats QyHKIHMH.




41-42 | Tema 4.3. [loka3aTebHble HEPABEHCTBA M METOIbI HX O3HaKOMHTHCS € IPUMEpaMH (PYHKIMOHAIIBHBIX
peleHus. 3aBHCHMOCTEH B pEajlbHBIX IPOLECcCax M3 CMEKHBIX
[p.p. Nel4. Penrenre mpocTeHux moka3aTeaIbHBIX HEPABEHCTB 2 JTUCIMILIMH.
(19) Pemats noka3zaTenbHbIe ypaBHEHHS M HEPABEHCTBA MO
N3BECTHBIM AJITOPUTMAaM.
43-44 | Tema 4.4. CucteMbl OKA3aTEJILHBIX YPABHEHUIT U 1
HEPaBeHCTB. Pemats cucTeMbl MoOKa3aTeIbHBIX YPAaBHEHUH M HEPABEHCTB,
IIp.p. Ne 15. Pemrenne cucrem rnokasaTeqbHbIX YpaBHEHUH U WCTIONB3Ysl METOJ 3aMEHbI IEPEMEHHBIX, CIOCO0 ITOICTAHOBKH,
HEepaBeHCTB (METOJ 3aMEHbI IIEPEMEHHBIX, CII0CO0 1 CIoCc00 CIIOXKEHUSL.
TOJICTAHOBKH).
45 O06o0menre 1 cucTeMaTH3anus 3HaHUH TI0 TeMe 1
«IToxazarenpHble ypaBHEHHUS, HEPABEHCTBA, CHCTEMBD»
46 KonTponbsnas padora Ne 3 no teme «Iloka3zarejbHas
byuxuusn». 1
CamocrosiTeibHasi padoTa: BBIIOJIHEHHE JOMAIIHUX 3aJaHUI 6
1o pazzeny 4
IIpumepHas TeMaTHKa BHEAyIUTOPHOI CAMOCTOSTEJIbHOM
padoThI
Pemenne rmokaszarenbHbIX YpaBHEHUH U CUCTEM.
Pemenne nmokaszarenbHBIX HEPABEHCTB M CHCTEM.
[puknagsele 3aa4n.
Pa3zoen 5. Cooepoicanue yuebno2o mamepuaia 14
Joeapugpmu- 47-48 | Tema 5.1. Jlorapugmbl. 1 BeimonsATh 1MpeoOpa3zoBaHus BEIPayKCHUH, TIPUMEHSIS
yecKas QYHKYus. Omnpenenenne noraprgma, OCHOBHOE JIOTapupMUIecKoe (opMyIBI, CBS3aHHBIE CO CBOWCTBAMHU JIOTapru(MOB U
TOXJIECTBO. OIpEeICTICHUEM.
JecsiTHYHBIE M HATYPAJIbHBIE JOTapU(PMBI. Onpenensts 0671acTh JOMYCTUMBIX 3HAUCHHUIH
IIp.p. Ne16. Berancnenune goraprumMoB 110 ONIPEIeTICHUIO. 1 sorapu(pMUUecKoro BeIpakeHusl. Pemars npocreiimme
49-50 | Tema 5.2. CBoiicTBa jiorapupmos. 1 Jorapu(hMUYECKUE YPABHCHUS.
OCHOBHBIE CBOICTBA JIOrapu(MOB: JIorapu(M IpoU3BeICHNS, Beruncnate 3HaueHUs (GYHKIOMM 110 3HAYEHHIO apryMeHTa.
norapudm uactHoro, orapudm crenenu, Gpopmyia nepexoaa. Onpenenars TONOKEHWE TOYKM Ha Trpapuke 1O €€
[p.p.Nel7. [IpumeHeHNE CBOMCTB JIOrapU(PMOB K BEIYUCIICHHIO 1 KOOpAWHATaM U Ha00O0pOT.
3HAYECHUU BBIPAYKEHU. Crpountb rpadukn JorapuMuaeckux (yHKIHH.
51-52 | Tema 5.3. Jlorapupmudeckast pynxuus, eé cBoiicTBa u 1 Hcnonp3oBath cBOKCTBA (DYHKIUMH [ CDABHEHHS 3HAYEHHI
rpauk. jmorapu(MoB, peHIeHHs TPOCTEHIINX  JOorapu(pMHUUECKUX
IIp.p. Ne 18.IToctpoenue rpadrkoB JorapupMUIEcKUX 1 HEPaBEHCTB.
¢ynximii. CpaBHeHHE JIorapr(pMoB.
53-54 | Tema 5.5. JlorapupmMudeckue ypaBHeHUS U METOABI HX
peuleHusl. 1




IIp.p.Nel9. Pemenne npocredmmx jsorapupMUIecKux
YPaBHEHHH.

55-56

Tema 5.6. JlorapupMmuyeckre HepaBeHCTBA M METOAbI X
peleHus.

IIp.p. Ne 20. Pemenne npocreimmx gorapupMUIecKux
HEpaBEeHCTB.

57-58

Tema 5.7. Pemienne norapudMudecKuX ypaBHeHUH U
HEPaBeHCTB, CCTEM YPaBHEHMIi.

Mertozp! pemienust Jorapu()MHUIECKUX ypaBHEHUH, HEPABEHCTB,
AITOPUTMBI PELIEHHS JIOTapUPMUIECKUX HEPABEHCTB B
3aBHCHMOCTH OT OCHOBAHHUSL.

IIp.p. Ne21. Pentennie cucteM JIorapuMUIECKUX ypaBHEHHUMH.

Pemate norapupmudeckne ypaBHEHHS W HEpPaBEHCTBA IO
N3BECTHBIM AJITOPUTMAaM.

CamocrosiTeibHasi padoTa: BBIIOJIHEHHE JOMAIIHUX 3aJaHUI
0 paszeny 5

IIpumepHasi TeMaTHKa BHEAyIUTOPHOI CAMOCTOSITEJIbHOM
padoThI

[IpaBuia neficTBuii ¢ orapudmamu.

[Ipeobpa3zoBanus JorapupMUIECKUX BHIPAKECHHH.

Pemenne norapupmMudecknx ypaBHEHUH ¥ HEPABEHCTB.
[IpakTHueckoe npuMeHeHne Jorapu(pmMoB.

1 kype Il cemecmp —

78 uacoe (cam. pabomot — 38 uacos)

59

O000111eHE U CHCTEMATH3ALMs 3HAHUH 110 TEME
«Jlorapupmuueckre ypaBHEHUsI, HEPABEHCTBA, CUCTEMbBD)

1

60

Kontposbhas pabora Ne4 no reme «JIlorapupmudeckasn
(yHknus».

CamocrosiTeibHasi padoTa: BBIIOJIHEHHE JOMAIIHUX 3aJaHUI
10 paszeny 5

IIpumepHas TeMaTHKa BHEAyIUTOPHOI CAaMOCTOSITEJIbHOM
padoThI

IpaBuia neficTBuii ¢ jorapudmamu.

[Ipeobpa3zoBanus JorapupMUIECKUX BHIPAKECHHH.

Pemenne norapnpmudecknx ypaBHEHHH W HEPABEHCTB.
[IpakTHueckoe npuMeHeHne Jorapu(pmMoB.

Pazoen 6. Ilpsmvie
U nIOCKOCTU 8
npocmpancmee

Cooepoicanue yuebno2o mamepuaia

26

61-62

Tema 6.1. Ilpeamer cTepeoMeTpUU. AKCHOMBI CTEPEOMETPUH
U HEKOTOpbIe CJIeICTBUS U3 HUX.

CrepeomeTpust KaKk pa3ziern FeOMETPHUH, OCHOBHBIE TIOHSATHS
CTEPEOMETPHUH: TOYKA, NPsIMast, INIOCKOCTh, ITPOCTPAHCTBO.

(l)opMmeporsaTb 1 MIPUMCHATH dKCUOMBI CTCPECOMETPUU U
CIICACTBHA U3 HUX.
3HaTh YCJIOBHS CyIICCTBOBAHUSA TIJIOCKOCTH.

63-64

Tema 6.2. IlapajuiesibHbIC IPAMbIE B IPOCTPAHCTBE.

q)OpMyJ'II/IpOBaTB u IIPUMCHATH IPU3HAKN B3anMHOI'O




IMapannenbHOCTH TPeX NPSIMBIX.

B3anMHOe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE,
napajulenbHbIe IPSIMBbIE, CBOICTBO MapalleIbHbIX MPSIMBIX.
[Ip.p. Ne 22.Penenuie 3a7a4 Ha napaijiebHbIE IPSIMBIE B
IIPOCTPAHCTBE.

PACIIOIOKCHUS NPAMbBIX U IUIOCKOCTE.

Pacrio3naBaths Ha YCPTCIKAX W MOACIAX pPa3IMYHbIC Cillydan
B3anMHOI'O PACIIOIOKCHU S MPAMBIX u HHOCKOCTeﬁ,
ApryMmcHTHPOBATHL CBOU CYXKIACHUS.

65-66 | Tema 6.3. [1apajnsieTLHOCTH NPSIMOIi U MJIOCKOCTH.
OmnpeneneHne 1 NPU3HAK MTapauIeIbHOCTH MPSIMON M TNIOCKOCTH. [TpumeHsATh NPU3HAKK U CBOWCTBA PACTIONOKEHHS MPSMBIX U
[Ip.p.Ne23. Pemenne 3agau Ha MapajieIbHOCTh MPSMOH U IUIOCKOCTEH MIPH PELICHNH 3a1a4.
TUIOCKOCTH.
67-68 | Tema 6.4. [lapan/ieIbHOCTh MJIOCKOCTEIA.
Onpenenenyre napauieNbHbIX IIOCKOCTEH, IPU3HAK ®opmynupoBaTh onpeaeseHus, IPU3HAKK U CBOWCTBA
MapaJyIeIbHOCTH IBYX IIOCKOCTEH, CBOMCTBA HapauIeNIbHBIX MapaJyIeIbHBIX IUIOCKOCTEH.
IUIOCKOCTEH.
69 Tema 6.5. CxpemuBaomuecs npsiMbie. IIpuMeHATH IPHU3HAK U ONPEAEICHUE CKPELIUBAOIINXCS
OmnpenenieHne CKPEIIMBAIOIINXCS TIPSIMBIX, IPU3HAK MIPSIMBIX IIPY PEIICHUH 3a1a4.
CKPEIIMBAIONIUXCS MPSMBIX.
70 Tema 6.6. Yrou1 Me:kay NpsiMbIMH B IPOCTPAHCTBeE. BBITOMHATS  [TOCTPOEHHSI  YIJIOB  MEXKAY HpPSIMBIMH B
Tect o Teme «IIpsiMBle B IPOCTPAHCTBEY. MIPOCTPAHCTBE 110 OIMCAHHIO U PacllO3HABATh UX HA MOJEISX.
71-72 | Tema 6.7. TeTpasap u napajuieaenunen. Pemrats 3ajaun Ha BBIYMCIEHUE TEOMETPUUECKUX BETHYHUH.
Onpenenenne TeTpas/ipa, napauienenumnena (BepnHsl, peopa, [TpumensaTh GOPMYIIBI M TEOPEMBI ITTAHUMETPUH IS PEILICHUS
rpaHn); W300paKEeHHE TETPad/pa W MapajulesenuIesia. 3ajad.
73 IIp.p. Ne24. TToctpoenue cedeHnii TeTpasapa u XapakTepu3oBaTh U H300pakaTh CEUCHUSI.
rapaiyIesIeIIe/ia II0CKOCTHIO.
74 O06o0meHre 1 cucTeMaTH3anus 3HaHUH TI0 U3ydeHHOH TeMe.
KonTpoasnas padora NeS nmo teme «IlapajienbHocTh
NPSMBIX U IUI0CKOCTE».
75 Tema 6.8. IlepnenuKyJisipHbIe NPSMbIE B IPOCTPAHCTBE. N300paxkaTh Ha pHECYHKaX M KOHCTPYHUPOBATH HA MOJIEIISX
CBOICTBA NPSMBIX, IEPIICHANKYISPHBIX K INIOCKOCTH. TIePIEHANKYIISIPHI M HAKJIIOHHBIE K TNIOCKOCTH.
76 Tema 6.9. Ilpu3Hak NepHeHINKYIIPHOCTH NPAMOIl 1 OnuceIBaTh PaCCTOSHUE OT TOYKHU JO INIOCKOCTH, OT NMPSIMON 10
MJI0CKOCTH. TUIOCKOCTH, MEKAY INIOCKOCTSIMH, MEXKTy CKPEIIUBAIOIIIMHU
77-78 | Tema 6.10. PaccTosiHie OT TOYKH JI0 IUIOCKOCTH. HPAMBIMH, MEKY IPOU3BOILHBIMU (DUTypaMH B IPOCTPAHCTBE.
Paccrosinre oT TOUKM 10 IJIOCKOCTH, OT MPSIMON A0 TIOCKOCTH, @®opMyIMpOBaTh M JOKa3bIBaTh OCHOBHBLIE TEOPEMBI O
paccTosHUE MEKIY TapajlIebHBIMU IIOCKOCTAMH. paccTosiHUAX (TEOpEMBI CYIIIECTBOBAHHS, CBOMCTBA).
Ip.p. Ne 25. Pemenue 3agau no teme «lleprnenuxyisap u HM300paxars Ha YepTexax U MOJENAX PACCTOSHUS U
HaKJIOHHBIEY. 00OCHOBBIBATh CBOH CYXX/ICHHSI.
79-80 | Tema 6.11. Teopema o Tpex nepnenaukyaspax (TTII). OnpenensTs U BEIUUCIATh PACCTOSHUS B IIPOCTPAHCTBE.
Teopema o Tpex neprieHANKYIsIpax U oOpaTHas ei. [TpumensaTh GOPMYIIBI M TEOPEMBI ITTAHUMETPUH IS PEILICHUS
ITp.p.Ne26. Pemenne 3anau va npumenenue TTII. 3a7a4.
81-82 | Tema 6.12. Yroa Me:kIy NpsiMOii U IIIOCKOCTHIO. OTpe/enieHue N3o0pakaTs Ha pUCYHKAX U KOHCTPYHPOBATH HA MOJIEIIAX YTIIBI




yIi1a M1y IpsIMOH M IIIOCKOCTBIO, M300payKeHHE yria MExay
IPSIMOM U IUTOCKOCTBIO.

MCKAY HpHMOﬁ U IJIOCKOCTBIO U 00OCHOBBIBAThH MOCTPOCHUC.
(I)opMmeporsaT}, OIpeacicHusd, MpU3HAKU U CBOICTBa

[Ip.p.Ne27. Pemienune 3aa4y Ha BEIYUCIICHHUE yIila MEXAY MIPIMOM 1 NEPHEHAUKYIISPHBIX INIOCKOCTEH, ABYTPAHHBIX U TMHEHHBIX
U IUIOCKOCTBIO. YTJIOB.
83-84 | Tema 6.13. [IByrpaHHblii yroJi. JInHeiiHbIi yroJi IByrpaHHOT O 1 BBINONHATE MOCTPOEHUS  YITIOB MEXIY IUIOCKOCTAMH IO
yraa. OINHUCAHMIO U PACMO3HABATH UX Ha MOJEIAX.
IIp.p. Ne 28. Pemrenne 3a1a4 Ha HAXOXKICHHUE yIila MEXIY 1 [MpumensaTe Teopuio JuIs OOOCHOBaHMS TOCTPOSHHH W
IUIOCKOCTSIMH. BBIYHMCIICHUH.
Tema 6.14. IIpu3Hak nepneHMKyJISIPHOCTH JABYX ILIOCKOCTEI. 1 ApPryMEHTUPOBATH CBOU CYXKICHHS O B3AUMHOM PACIIONOKEHUH
85 IleprieH IUKyYJIAPHOCTH IIOCKOCTEH: ONpeAeneHne, IpU3HaK. TPOCTPAHCTBEHHBIX (QHUTYD.
86 KonTpoabsnas padora Ne6 no teme «IleprneHauKyIsapHOCTD
NPSAMBIX H IUI0CKOCTEi». 1
CamocTrosiTesibHasi pa0oTa: BBHITOJHEHUE TOMAIIHUX 3aJaHuN 10
0 pasaeny
IIpumepHas TeMaTHKa BHEAyIUTOPHOI CAMOCTOATEJIbHOM
padoThI
[IpakTHueckas reoMeTpust y pa3HBIX HAPOIOB.
[IpsiMBIe ¥ TIIOCKOCTH BOKPYT HAc.
[MapamnensHoe mpoekTupoBanue. M3o0pakenue
MIPOCTPAHCTBEHHBIX (uryp.
Paszoen 7. Cooepoicanue yuebnoeo mamepuaia. 38
OcHogul 87 Tema 7.1. Pannannas mepa yria. W3y4nTs paguiaHHbIN METOJ U3MEPEHMSI YTJI0B BPAILECHHS U UX
MPUSOHOMEMPUL. IIp.p Ne29. [epeBon paauaHHON MEPHI B I'palyCHYIO, IIEPEBOJ 1 CBSI3b C TpagycHOil Mepoil. M300paxkaTh yriel BpamieHHs Ha
rpajlyCHOM MEpHI B paiuaHHYIO. OKPY)XHOCTH,  COOTHOCUTb  BEIHMYMHY yIIa C  €ro
88 | Tema 7.2. [IoBOpPOT TOYKH BOKPYI Ha4aJjia KOOPIAMUHAT. PAaCIONOXKEHUEM.
[p.p. Ne 30. ITocTpoeHuEe TOYCK STUHIIHON OKPYKHOCTH, 1
MIOJTy4eHHBIX 1ToBopoToM Touku P (1;0) Ha yronm « . DopMyIHpOBATH ONPEACICHNS TPUr OHOMETPHYCCKHIX (PYHKIINIA
89 Tema 7.3. OnpenesieHue CHHYCa, KOCUHYCA, TAHT€HCA H JULA YTIIOB TIOBOPOTA M UL OCTPLIX YITIOB MPAMOYIrOJILHOTO
KOTAHI'EHCA IPOH3BOJIBLHOIO YIJIA. 1 TPEyroJIbHUKa U OOBSICHATD UX B3aUMOCBSI3b.
90 Tema 7.4. 3HaKu CHHYCa, KOCHHYCA, TAHTCHCA M KOTAHT€HCA 1
10 KOOPANHATHBIM YeTBEPTAM.
91-92 | Tema 7.5. 3aBHCHUMOCTb M€Ky CHHYCOM, KOCHHYCOM, 1
TAHTCHCOM U KOTAHT'€HCOM OJHOI0 M TOrO e yrJjia.
[p.p.Ne31. Permenue TpUroHOMETPUIECKHX 3a7a4. 1
93-94 | Tema 7.6. TpuroHomMeTpHuecKHe TOKAECTBA. 1 [IpumMeHSITh OCHOBHBIE TPUTOHOMETPUUYECKHUE TOXKIECTBA IS
Croco0bI 10Ka3aTENILCTBA TOKIECTB. BBIYMCIIEHHUS] 3HAUYEHWH TPUTOHOMETPUYECKHUX (QYHKIHMH MO
[Tp.p.Ne32. IIpeobpa3oBaHHsl TPUTOHOMETPUYECKHX BBIPAKEHHUH. 1 OIHOM U3 HHUX.
95 Tema 7.7. Cunyc, KOCHHYC, TAHTCHC M KOTAHICHC YIJIOB 0. M 1




-a. IloBopor TOukHM Ha yron o u -0, (Gopmyisl cuHyca,
KOCHHYCA U TaHT'€HCA YIJIOB O U -0.

96 Tema 7.8. ®opMyJIbI C10KEHHSA. W3yunts oOCHOBHbIE (OPMYIBI TPUTOHOMETPHU: (HOPMYJIIBI
(opmyIbl cHHYCA ¥ KOCHHYCA CYMMBI JIBYX YIJIOB, ()OPMYJIbI CIIOKEHHS, YIBOCHUS, IpeoOpa30oBaHus CYMMBI
CHHYCa ¥ KOCHHYCA Pa3HOCTH apI'yMEHTOB). TPUTOHOMETPUYECKMX  (QYHKIMA B  TPOU3BEACHHE |
IIp.p.Ne33. [Ipumenenue Gopmys cIoKeHHs K IPeoOpa3oBaHUIO NPOM3BEACHUS B CYMMY M NPUMEHSATh NPH BEYHCICHUH
TPUTOHOMETPUYECKHUX BBIPAKECHHH. 3HAYEHHWs TPUTOHOMETPUYECKOTO BBIPAXKEHHUS M YIPOIICHHS
97-98 | Tema 7.9. CuHyc, KOCHHYC ¥ TAHTEHC ABOIHOIO yrJja. €ro.
(Popmynsl IBOHHOTO apryMenTa, (OpMYIIbI TOHIKEHUS
CTEIICHN).
IIp.p.Ne34. ITpumenenue hopmys IBOHHOTO aprymMeHTa K
IpeoOpa30BaHMUIO TPUTOHOMETPUIECKUX BhIpaskeHui. (14)
99- | Tema 7.10. ®opMy.IbI IPHBEICHMSI. O3HaKOMHUTBCS CO CBOMCTBAMH CHMMETPHUHM TOYEK Ha
100 | IIp.p.Ne35. TIpumenenune Gopmyn IpuUBEACHUS K EIMHUYHON OKPY)KHOCTH M NPUMEHSTh UX JUIS BBIBOZA (HOPMYI
npeoOpa3oBaHuIo BeIpaxkeHui (14) TIPUBEIICHUS.
101- | Tema 7.11. Cymma u pa3HocTb cuHycoB. CyMMa M pa3HOCTh
102 | xocunycos.
IIp.p.Ne36. [IpeobpazoBaHrEe CyMMBI U Pa3HOCTH
TpPUTOHOMETpHYECKUX (pyHKIMi B ponsBeaeHue (19).
103 | O6oOmeHne u cucTeMaTH3anus 3HAaHUH IO TeMe
«Tpuronomerpuueckue GOpMyIIBD.
104 | KonrtpoubHas padota Ne 7no Teme « TpuroHomerpuyeckue
dhopmynnsm.
105- | Tema 7.12. YpaBHeHMe cOs X = a.
106 | ApkkocuHyC YHMCla, ypaBHEHHE cos X = a mpu a= -1; 0;1, obmas O3HaKOMHTBCS C MOHATHEM 0OPATHBIX TPUTOHOMETPUIECKUX
(opMyna KOpHEH ypaBHEHHs COS X = a. GbyHKIMH,
[Ip.p.Ne37. Pemienne nmpocTeHIyux TpUrOHOMETPHY ECKUX W3yunTs onpeneneHus apkCUHyca, apKKOCUHYCA,
ypaBHeHui (11) apKTaHreHca ymcia, GopMyIupoBaTh UX, N300paxkaTh Ha
107- | Tema 7.13. YpaBHeHue sin x =a. €IMHUYHON OKPY>KHOCTH, IPUMEHSTH IIPU PELICHUU
108 | ApxcuHyc uncia, ypaBHEHHE Sin X = a (4acTHBIE CITydan), YpaBHEHHUI.
¢dopMyna KopHel ypaBHEHHS Sin X = a. Pemats o gopmynam ¥ 10 TPUTOHOMETPHUYECKOMY KPYT'Y
[Ip.p.Ne38. Pemenne npocTeHyx TpUrOHOMETPHY ECKUX MIPOCTENIIINE TPUTOHOMETPUIECKHE YPABHEHHUSI.
ypaBHeHui (11)
109- | Tema 7.14. YpaBHeHune tgx=a.
110 | Apkranresnc uncia, ¢opMyia KOpHEH ypaBHEHHsS tg X = a.
ITp.p.Ne39. Pemienne TpuroHOMETpUYECKUX YpPaBHEHH,
cBOAAIIMXCS K npocTedmuM. (19)
111- | Tema 7.15. TpuroHoMeTpriecKue YPaBHEHHUs, CBOASILIMECS K




112 | anredpanmuecKuM MeTOAOM 3aMeHBI. [TpumensaTh 00IIME METOIBI PEIICHUS! YpaBHEHUH (TIpUBEICHUE
IIp.p. Ned0.YpaBHeHwus1, cBOIAIIMECS K KBaAPATHBIM U IPOOHO - K JJMHEHHOMY, KBaJpaTHOMY, METOJI Pa3JIOKEHUs Ha
palMOHAJIBHBIM C TIOMOIIBIO 3aMEHbI ITepeMeHHBIX. (1) MHOXKUTEIH, 3aMEHBI IIEPEMEHHOI) TIPH PELIeHUH

113- | Tema 7.16. OqHOPOOHBIE TPHTOHOMETPUYECKHE YPABHEHUS H TPUTOHOMETPUYECKHUX YPaBHEHUIA.

114 | meTonbl uX peleHus. 2
[Ip.p.Ne41. Pemenne oTHOPOIHBIX TPUTOHOMETPHIECKUX
ypaBHenuii I u Il crenenn (11)

115 | Tema 7.17. YpaBHeHus1, peliaeMble pasJio:KeHHeM JeBoi
YaCTH HA MHOMKHUTEJH. 1

116 | O6oOwmeHne u cucTeMaTH3anus 3HAaHUH TI0 TeMe
«TpuroHoMeTpuIecKre ypaBHEHUS. 1
[Ip.p. Ne 42. Perienne TpUroHOMETPUYECKUX YPaBHEHHUH.

117 | Tema 7.18. O6aacTh onpeaesieHUsI, MHOKECTBO 3HAYEHUI
TPUTOHOMETPHYECKUX (pyHKIMii. 1
[Ip.p.Ne 43. HaxoskaeHre 001acTH OrpeaeIeHusl 1 MHOXKECTBa
3HAYCHUH QYHKIUH.

Tema 7.19. UéTHOCTD, HEYETHOCTD, NMEPUOAUYHOCTH O3HaKOMHUTECS C TOHATHEM HENPEPBIBHOM MEPUOIUUECKON

118 | Tpuronomerpuyeckux pyHkumii (nepros GyHKINH, 1 ¢yHKIMYU, QopMyIMpOBaTh CBOMCTBAa CHHYCa W KOCHHYCA,
HaVMEHBIINHI MTOJI0KUTEIbHBIN IIEPHONT). CTPOUTD UX Tpaduku.

Tect no Teme «CBolicTBa QyHKIHI. O3HaKOMUTECSI C TIOHATHEM T'apMOHMYECKHX KOJIeOaHWi |

119- | Tema 7.20. ®yHKuust y = cos X, €€ cBoiicTBa U rpadux. MpUMEpaMH TapMOHHUYECKUX KOJCOAHWA JUIS  ONMUCAHUS

120 | Ip.p. Ne 44. TTocrpoenue rpadukoB GyHKIUH Yy = cOS X + a, 2 TIPOLIECCOB B (pr3MKe M IPYTHX 00IACTIX 3HAHUSL.

y = kcos x ¢ momoueto npeodpaszoBanumii. (14) O3HaKOMUTECSI C TOHATHEM pa3pbIBHOW NEPHOIMYECKOM

121- | Tema 7.21. ®yHkuusi y = sin x , ee cBoiicTBa u rpaguk. ¢byHKIIMH, QOPMYTHPOBATE CBOMCTBA TAHTEHCA W KOTAHTEHCA,

122 | Ip.p. Ne 45. TToctpoenue rpadukoB GyHKOui y = Sin x + a, 2 CTPOUTH UX Tpaduku.

y = Kksin x ¢ momomsio npeobpaszosanmii. (1) IMpumenars cBoiicTBa (YHKIUM A7 CpaBHEHUS 3HAYEHHI

123- | Tema 7.22. ®yukuust y = tg X, ee CBOiicTBA M rpaduk. TPUIOHOMETPUYECKUX (DYHKUMH, IS pElieHHst NpOCTeHIInX

124 | Ip.p.Ned6.I'pacdudeckuii cioco0 penieHus: TPUTOHOMETPHIECKIX 2 TPUTOHOMETPUIECKUX YPABHEHUH.
ypasHenuit. (1u) BermmonasATh mpeodpazoBanue rpadukos.

125 | IIp. p. Ne47. PemieHne TpUroHOMETPUYECKHX YPABHEHUI. 1
O100p KopHeii.

126 | KontpoubHas padora Ne 8 no teme « TpuroHomerpudeckue
ypaBHeHusi. Tpuronomerpunyeckue GyHKIHMH YUCI0BOT0 1
aprymeHTa».

CamocTrosiTe/ibHasi padoTa: BBITOJHEHUE TOMAIIHUX 3aJaHUN 20

10 pasueny 7

IIpumepHast TeMaTHKa BHEAyIUTOPHOI CAMOCTOSTEJIbHOM
padoThI

OCHOBHBIE TPUTOHOMETPUUYECKUE TOKIECTBA




DOopMyJIBl IPUBEICHUS

CuHyC, KOCUHYC, TAHT€HC 1 KOTAHIT€HC CYMMBI U Pa3HOCTH JBYX
YTJIOB.

CHHYC U KOCUHYC JIBOMHOTrO yria.

[Tpeobpa3oBaHue MPOCTEHIINX TPUTOHOMETPUIECKUX
BBIPAXECHUI.

Pemienne npocTednx TPUrOHOMETPUYECKUX YPABHEHUI.
[Tpumeps! QyHKIMOHATBHBIX 3aBUCUMOCTEH B peabHBIX
Tpoleccax U sIBICHUSIX. | apMoHnYecKre KoaeOaHusl.

Pa3zoen 8. Cooepoicanue yuebno2o mamepuaia 10
Onemenmul 127 | Tema 8.1 Kom6unaTopuka. IlpaBuiio npou3sBeaeHusl. 1 WsyanTh  mpaBMia  KOMOMHATOPHKM W NPUMEHATh  TPH  PEIICHHH
KOMOUHAMOPUKL. 128 | Tema 8.2 IlepecTaHOBKH. ;OM(SHHHTOPHHX Janat.
cmaTh KOM6I/IH3T0pHHe 3aJadyn  METOJ0M nepe60pa u 100 mpaBUIly
Ip.p. Ne48.Penienre KoMOMHATOPHBIX 3aa4. 1 YMHOXEHHA,
129- | Tema 8.3. Komounaropuxa. Pazmenienusi. ®opmyna O3HAKOMUTBCS C TIOHATHSAMEM KOMOMHATOPUKHU: Pa3MENIEHUSIMH, COYETAHUSIMU
130 | maxodacHis sucta pAsMeICHI, N AR —-
Pa3meenns ¢ TIOBTOPCHUSIMH. NEPECTAHOBOK U COEC’I‘aHI/Iﬁ npu peI:ngHI/m 3;,[&3‘{. ’ - ,
131- | Tema 8.4. Coueranus u ux cBoiictea. @opmyJia noacuéra 1 O3HaKoMUThCS ¢ GuHOMOM HbIOTOHA.
132 qucJjaa cO'{eTaHHﬁ. Pemats NPAaKTUICCKUE 3adadyu C HCHOJIb30BaAHUEM MOHATHH WU TIpaBUil
IIp.p. Ne49.Pemienne KoMOMHATOPHBIX 337124 HA COYETAHUSL. 1 KOMOMHATOPHKH.
133- | Tema 8.5. Bunom HoloToHa. 1
134 Ip.p. Ne50. Pemrenne 3axa4 Ha nepedop BapHAHTOB. 1
135 | Ip.p. Ne 51. Pemenne KoOMOMHATOPHBIX 3a/1a4 HAa Pa3MEILCHUS, 1
COYETAaHUSs, IEPECTAHOBKH.
136 | KontpoubHas padota Ne 9 mo teme: «IjieMeHTHI 1
KOMOMHATOPUKM.
CamocTrosiTesibHasi pa0oTa: BBITOJHEHUE TOMAIIHUX 3aJaHUN
10 paszeny 8.
IIpuMepHasi TeMaTHKAa BHEAyIUTOPHOH CAMOCTOSTEJILHOM
padoThI:
Hcropus pa3BUTHSI KOMOMHATOPUKH U €€ POJIb B PA3INYHBIX 4
cepax genoBEUECKON KU3HEACATEIILHOCTH.
[MpaBuia komOuHaTOpUKHU. Pemenne KOMOMHATOPHBIX 3a7a4 Ha
pa3MelleHns, COYeTaHus U epPeCTaHOBKH.
2 kype (149 w)
2 kype |1l cemecmp — 79 uacos (cam. pabomsr — 38 uacos)
Pa3zoen 9. Cooepoicanue yuebno2o mamepuaia 12
Onemenmol meopuu | 1-2 | Tema 9.1. CoObITHSI: ClTydaiiHble, JOCTOBEPHBIC, HEBO3MOXKHBIE, 2




geposmuHocme u

PAaBHOBO3MOKHBIC. KOM6I/IHaHI/II/I COOBITHH. HpOTI/IBOHOJ'IO)KHOG

MamemamuiecKkou coObITHE.
CIMamucmuKu. 3-4 | Tema 9.2. BeposiTHOCTb COOBITHSI. 2 W3yunTh KJIaCCHYECKOE OINPENEIEHUE BEPOSITHOCTH, CBOMCTBA
IIp.p.Ne52. Pemienue 3a1a4 Ha ONpEAEIEHUE BEPOSITHOCTU BEPOSITHOCTH, TEOPEMY O CYyMME BEPOSITHOCTEN.
coObITns. (19)
5-6 | Tema 9.3. CroxxeHrE BEpOSTHOCTEH. 1 PaccMotpeTs npuMepsl BBIYUCTIEHHS BEpOsITHOCTEH. Pemate
IIp.p.Ne53. Pemenne 3agad ¢ UCIONB30BaHNEM KOMOMHATOPHBIX 1 3aJ]au Ha BBIYKCIICHUE BEPOSITHOCTEH COOBITHI.
¢dhopmyn uncna coueranuii (14).
7-8 | Tema 9.4. HezaBucumbie COOBITHS. Y MHOXKCHUE BEPOSTHOCTEH.
[Ip.p.Ne54. Pemenne 3aqau Ha HAXOXKACHUE BEPOSITHOCTH 2 O3HaKOMHTECS C MPECTaBICHUEM YHCIOBBIX JaHHBIX M UX
MIPON3BEACHHS HE3aBUCUMBIX COOBITHH. (119) XapaKTEePUCTUKAMH.
9-10 | Tema 9.5. Cnydaiinple BenuuuHbL. [IpeacTaBieHue TaHHBIX B
BHJE TaOIUII, quarpamm, rpa¢ukoB. CTaTHCTHYECKAS 2 Pemats npakTrdeckue 3aqaun Ha 00pabOTKY YHCIOBBIX
BEPOSITHOCTS. JITAaHHBIX, BEIYHUCIICHAE UX XapAKTEPUCTHK.
(TIIT) Mp.p.NeS5. Urenne nuarpamm, rpagukos, Tadmu (19)
11 O06o0meHre 1 cucTeMaTH3alus 3HAHUH 110 TeMe «DJIEMEHTBI 1
TEOPHH BEPOSITHOCTEH 1 MATEMATHIECKON CTATUCTHUKIY.
12 K. p. Ne 10 o teme: «JJjieMeHTbI TeOPUU BEPOSITHOCTEH U 1
CTATHCTHKI.
CamocTosiTesqibHast pad0oTa: BBIOJIHEHNE JOMAIIHUX 3aJaHUi 110 6
paszeny 9
IIpumepHasi TeMaTHKa BHEAYIUTOPHOI CAMOCTOSITEJILHOM PadoThI
«MOXHO I CKJIQABIBATh IIAHCHI )
CocraBiieHNE Marn4ecKiX KBaIpaToB
Knaccuueckoe omnpeznenenie BepoITHOCTH, CBOWCTBA BEPOSTHOCTEH,
TeopeMa O CyMMeE BEPOSITHOCTEH.
Brruucnenne BepositTHocTed. [lpuknannsie 3agaun. Ilpencrasienue
YHCIIOBBIX JIAHHBIX.
Pazoen 10. Cooepoicanue yuebno2o mamepuaia 20
Koopounamer u 13 Tema 10.1. IlonsiTne BeKTOPa B POCTPAHCTBeE. 1 O3HaKOMUTECS C MOHATHEM BEKTOpA.
8EKMOPbI. BexkTopbl, MOynb BEKTOPA, PABEHCTBO BEKTOPOB, KOJTMHEAPHBIE
Jleusicenus. BEKTOPBI.
14 Tema 10.2. Cno:keHue, BbIMUTAHME BEKTOPOB. 1
IIp.p.Ne56. ITocTpoenne cyMMbl ¥ pa3HOCTH BEKTOPOB W3y4anTh CBOWCTBA BEKTOPHBIX BEIWYHH, NPAaBUIIA PA3JIOKECHUS
C TIOMOUIBIO NPABUJIA TPEYTOIFHUKA X MHOTOYTOJIbHHKA. BEKTOPOB B TPEXMEPHOM ITPOCTPAHCTBE, MIPABWIIA HAXOXKACHHS
15 Tema 10.3. YMHoOkeHHE BEKTOPA HA YHCJIO. 1 KOOpAMHAT BEKTOpa B IPOCTPAHCTBE, IpaBHia IEHCTBUI ¢
16 Tema 10.4. Kommianapusie Bektopsl. IlpaBuio 1 SCKTOPAMH, SANAMHBIMI KOODANHATAMH.

napaJuiesenumneaa. OHPGZIGJ'IGHI/IG KOMIUTAHAPHBIX BECKTOPOB,

I/I3y‘lI/ITB JACKApTOBY CUCTEMY KOOPAWHAT B IPOCTPAHCTBE,




IpaBWJIO Mapauicjicnmneaa,

17

Tema 10.5. Pa3noskeHnne BeKTOpa 10 TPEM HEKOMILIAHAPHBIM
BEKTOpaM.

18

Ip.p.Ne57. Pewenue 3aaau no teme: «Bekropsl B
MIPOCTPAHCTBEY.

19-20

Tema 10.6. IIpsavoyrojibHas cCCTeMa KOOPAMHAT B
npocTpancTee. Koopaunarsl BekTopa.

IIp. p.Ne58. «IlocTpoeHue TOUKH U BEKTOPA MO 3aJaHHBIM
KOOpJIMHATAM.

21

Tema 10.7. JeiicTBUsI ¢ BeKTOpaMH, 3aJaHHBIMU
KOOPJIMHATAMHU.

22

Tema 10.8. Yron mexny 1ByMsi BeKTOPaMHU B IPOCTPAHCTBE.

23-24

Tema 10.8. CBsi3b MeKAy KOOPAUHATAMH BEKTOPOB U
KoopauHaTamu Touek. IIpocreiimme 3agauu B KOOpAUHATAX.
IIp.p.Ne59. Pemrenne npoctedmux 3a1ad B KOOpAUHATAX.

25-26

Tema 10.9. CxanspHoe npon3BegeHue BEKTOPOB U €ro
cBOlicTBA.

IIp.p. Ne60.Pemenue 3a1a4 Ha CKaISIPHOE IPOU3BEICHHE
BEKTOPOB, BBIYHCIICHHUE YITIa MEX/Y BEKTOPAMHU.

CTPOUTH MO 33/IaHHBIM KOOp/AMHATaM TOYKH U BEKTODEI,
HAXOAUTb KOOPAHHATHI TOUYEK.

BBr4uciaTh paccTOsIHAS MEXLy TOUKaMH 110 opMyIIe.
IIpuMeHATH TEOPHIO NIPH PELIEHNN 3a7a4 Ha JEUCTBUS C
BEKTOpaMH.

N3yunTh cKansipHOE MPOU3BEACHUE BEKTOPOB.

HpI/IMGHHTB TCOPUIO IPH PCIICHUU 3a1a4 HA ﬂeﬁCTBHH C
BCKTOpaMu, Ha KOOpI[I/IHaTHHﬁ MCTOA, Ha IIPUMCHCHUEC
BCEKTOPOB JI BBIYUCJICHUS BCJINYUH YIJTIOB U paCCTOfIHI/Iﬁ.

27-28

Tema 10.10. Berancinenue yrijia Mexxay CKpeluBalOIUMHACS
NPSAMBIMH, IPAMOM H INIOCKOCTBIO.
(TIIT) Ip.p.Ne61.Pemienne 3a1ad Ha BBIYMCIICHUE YTIIOB.

29-30

Tema 10.11. I'eomeTpu4eckue npeodpazoBaHus
NPOCTPAHCTBA: NapaJIeIbHBIH NIEPEHOC, CHMMETPHUS.
Ip.p. Ne 62. Pemmenne 3a1a4 mo Teme «J{BIDKECHHS.

31

[p.p. Ne 63. Pemenne 3ama4 mo teme: «MeTo KOOpAUHAT B
MIPOCTPAHCTBEY.

32

KonTpoasnas padora Ne 1110 teme: «Koopounamut u
6eKMOpbl 6 NPOCMPAHCHIGE).

CamocTrosiTesibHAasi padoTa: BBHITOJHEHUE JOMAIIHUX 3aJaHUN 1O
paszeny 10.

IIpumepHasi TeMaTHKa BHEAYIUTOPHOI CAMOCTOSITEJILHOM PadoThI
W3 ucropuun BEKTOpPOB.

CumMmeTpusi BOKpYT Hac.

PasnoxxeHne BEKTOPOB 10 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.
PasnoxxeHne BEKTOPOB [0 TPEM HEKOMILIAHAPHBIM BEKTOpPaM.
Hcnonb30BaHne BEKTOPOB IMIPH 10KA3aTEILCTBE TEOPEM CTEPEOMETPHUHU.




Paszoen 11.
Mmnoeoepannuku,
naowaos ux
nosepxHoCmu u
00véMm.

Cooepoicanue yuebno2o mamepuana 26

33-34 | Tema 11.1. [lonsTne MHOrOrpanHuka. [Ipusma. 1 OnucelBaTh ¥ XapakTepU30BaThb  PA3JIMYHBIE  BHJBI
IIp.p. Ne 64. Pemenue 3a7a4 Ha HAXOXKACHHUE 2JIEMEHTOB MHOTOI'PaHHHKOB, MIEPEYHCIIATH UX HJIEMEHTHI M CBOMCTBA.
TIPU3MBI. 1 N300pakaTh MHOTOIPaHHHKH W BBIIIOJIHATH MOCTPOCHHS HA

35-36 | Tema 11.2. [Ipsmas npusma. Ilnomans 60KOBOI 1 TOITHOM 2 N300paXEHHSAX U HA MOJIENISIX MHOTOIPaHHUKOB.
noBepxHocTH. [IpaBuibHas npusma. Beraucnars TMHEHHBIE 2JIEMEHTHI U YTl B IPOCTPAHCTBEHHBIX

37-38 | Tema 11.3. [Napannenenurien, CBOUCTBO €ro TpaHeH U 1 KOH(UTypanusx, apryMeHTUPOBATH CBOU CYXKIECHUSL.
JuaroHajieu. CrpouTs IpocTeime ceueHus Kyoa, Mpru3MBbL
IIp.p. Ne 65.Pemienne 3a1au Ha UCNOJIB30BAHUE CBOWCTB 1 [TpumensTH (haKTHI M CBEJCHUS U3 TUITAHUMETPHH.
napaiiesenuIe/a.

39-40 | Tema 11.4. [IpsmoyroneHbIi napaienenumesn. Teopema o JyTHHE 1
JIMaroHaJIM IPSMOYTOJIBHOTO MapayiesIeiIe/1a.

IIp.p. Ne 66.Pemienne 3agau Ha BHIYUCIIEHUE SIIEMEHTOB 1
MIPSIMOYT'OJIEHOT'O MapaJuIeIenuIea.

41-42 | Tema 11.5. (I117) Hp_p_ Ne 67. Beruncienue moiomaim 2 XapakTepuzoBaTb W HW300pakaTh CEUCHHS, PA3BEPMKU MHOLOSPAHHUKOS,
HOBerHOSTI/I 1 06’BéMa HPHMOYFOHBHOFO HapaJ’IJ’IGJ’IGHI/IHGIla 1 ;Egg;i’zi:iziljf:bioﬁf{%ﬁl;?;ZEI\EH/IKI/I ¥ BBINIOJIHATH PUCYHKHU 110 YCIIOBUAM
€ro yacrei. sazan.

43-44 | Tema 11.6. O0bEM IIPAMOI 1 HAKIIOHHOW TPU3MBI. 1
Hp'p' Ne 68. Pemntenue 3a1au Ha TIPUMEHEHUE (l)OpM}’J'IBI 00BEMA O3HaKOMUTbHCS ¢ HOHATUAMH IUIOMAAN U 00beMa, aKCHOMaMH U CBOHCTBaMH.
npusMsbl. (19) 1

45 (TIIT) Mp.p. Ne 69. Pemenne 3amau no teme: «IIpusma. 1
IToBepxHOCTH M OOBEM ITPU3MBDY.

46 KonTpoabsnas padora Ne 12 no teme «Ilpusma. Ilopepxnocts 1
U 00bEM MPHU3MBI».

47-48 | Tema 11.7. [Tupamuna. [locTpoeHne mupamMuis! U €€ MIIOCKUX 2
ceyeHnil. Pemenne 3aau Ha HAXOXKIEHHUE 3JIEMEHTOB MTUPAMUJBL. Crpouts npocTeiiliie ceueHus MUpPaMuIbL.

49-50 | Tema 11.8. TlpaBunbHas nupamua. [IpaBuia oCTpoeHUs 1 TIpHMCHAT GaKTL! 1 CBECHHS 13 ILIAHHMETPHIL. N

O3HAKOMHTBCS C TTOHATUSIMH IIomaa 1 061,eMa, AKCHUOMaMH1 U CBOHMCTBAMH.
1/13061:)a)KeI_H/IH HI/IpaMI/IHBI' Pemats 3aJJadyd Ha BBIYHCICHUC nnoma,ueifl IIJIOCKHUX q)Hpr, TIPUMEHSA
Hp.p. Neo 70. Pemienue 3a7a4 Ha HAXOXKJICHUE PJIEMEHTOB 1 COOTBETCTBYIOIHE (GOPMYIIBI U (PAKTHI U3 IITAHUMETPHH.

HI/IpaMI/IZ[BI u HOCTpOGHI/Ie CG‘IGHI/Iﬁ HI/IpaMI/II[BI IIIOCKOCTSMU. I/I3y‘II/ITB TEOPEMBI O BBIYHCICHUU 00BEMOB TIPOCTPAHCTBEHHBIX TEJI, pEIIaTh

51-52 | Tema 11.9. HOBerHOCTBVHI/IpaMI/I,HBI. Teopema o0 60K0OBO¥ 1 ;?f;:;sz;g iﬁiﬁfgz S}igﬁﬁ;ﬁ:P;?Oe;]:;efzzgggﬁOCTeﬁ
TIOBEPXHOCTH ITPAaBWIIEHOM MTUpaMHIBI. MHOTOTAHHHKOB.

(HH) Hp.p. Ne71. Pemenue 3a1a4 Ha HaXOXKJIEHUE IO U 1 Pemate 3a1a4n Ha BEMUCIIECHHE TIOMIA I IIOBEPXHOCTH MTPOCTPAHCTBEHHBIX
MIOJTHOH IMOBEPXHOCTH MUPAMUBL. e

53-54 | Tema 11.10. PaproBenukue Tena. O0BEM MUpaMUIbL. 2
(TIIT) Mp.p. Ne72. Pemenue 3a1a4 Ha BEIYHUCIICHAE 00BEMa
mupamuasl  (19)

55 Tema 11.11. Yceu€Hnas nupamuja. 1




56 Tema 11.12. [IpaBuibHBIE MHOTOTPAHHHKH (TETPadap, KyoO, 1
OKTanIp, T0JEKadIp U UKOCAYIP).
57 IIp.p. Ne 73. Pemenure 3aa4 Ha NpaBWIBHYIO THPaMULY. 1
58 KonTpoasnas padora Ne 13 no teme: «[Iupamupga. 1
IoBepxXHOCTH U 00bEM MUPAMMIBIY.
CamocTrosiTesibHasi pa0oTa: BBITOJHEHUE TOMAIIHUX 3aJaHAN 14
o pasgeny 11.
IIpumepHasi TeMaTHKa BHEAyIUTOPHOI CAMOCTOSTEJIbHOM
padotbi: [IpaBribHBIC U TTOMYHpPaBHIBLHBIE MHOTOIPAaHHUKH.
Teopema Olinepa. CuMMeTpHs B IpU3ME U MUPaAMUJIE.
[Tonans MOBEpXHOCTH MHOTOTPAHHHUKOB.
Pa3zoen 12. Tera u Cooepoicanue yuebno2o mamepuaia 20
noeepxHocmu 59-60 | Tema 12.1. Humunap. CeueHus IUIMHAPA IOCKOCTSIMH. 1 O3HaKOMHTBECS C BUAAMHU TeJl BpalleHus, (GOpMyIHpOBaTh MX
8paUeHUsL. IIp.p.Ne74. Pemenue 3a1a4 Ha HaXOXKJICHUE DJIEMEHTOB OIpENIENIEHUS U CBOMCTBA.
LJTHHpA. 1 Xapaktepu3oBaTb M HM300pakaTh Teda BpalleHWs, HX
61-62 | Tema 12.2. [Tnomans moBepxHocTH muwuHApPa. O0BEM 1 Pa3BEpPTKU, CEUCHUS.
LTHHApA. Pemrats 3a7aun Ha IOCTpOCHNE CEUEHNH, HA BBIYHCICHUE JUINH,
(TIIT) Mp.p. Ne 75. Pemenne 3aga4 Ha MIIOMAAb TOBEPXHOCTH, 1 paccrosiHUl, yrios, miomaneid. IlpoBoguts noka3aTelabHbIE
00bEM IWINHIPA U €ro YacTeH. paccyXIeHus MpH PELICHUN 3a/1a4.
63-64 | Tema 12.3. [loHsATHE KOHYCaA U €T0 IeMEHTOB. CeueHue KoHyca 1 HN300paskaTh OCHOBHBIE KPYTJIbIE TENA U BBIMOIHATE PUCYHOK
naoCcKOCMAMU. Y ceueHHblll KOHYC. TI0 YCJIOBUIO 3aa4H.
IIp.p. Ne 76. Pemienne 3aay Ha HaXOXKIEHUE DJIEMEHTOB KOHYCA. 1 Pemats 3a1a4y Ha BEIYUCIIEHUE IUIOMIAAEH TOBEPXHOCTH U
65-66 | Tema 12.4. [Tnonans moBepxHocTH KoHyca. OOBEM KOHYcCA. 1 00BEMOB KPYIJIBIX TEII.
[p.p. Ne 77. Pemenne 3a1a4 Ha IUIOMAAb TOBEPXHOCTH, 00BEM
KOHYCa ¥ €ro Jacrei. 1
67-68 | Tema 12.5. Ctepa u mwap. YpaBuenue chepsl. Bzanmuoe 2 DopMyIUpOBaTh TEOPEMBI O CEYEHUU ILApa IUIOCKOCTBIO U O
pacrionoxenne chepsl U miockoctu. Kacamenvhas niockocmo K TUIOCKOCTH, KacaTeIbHOH K cdepe.
cihepe. [TpumeHsATH CBOWCTBA CUMMETPHUH TIPH PELICHUM 3aJ]1ad Ha Tena
69-70 | Tema 12.6. [Tnomans chepsl. O6BEM mmapa. 1 BpaleHust, Ha KOMOMHALINIO TeEll.
Ip.p. Ne 78. Pemenne 3agau no teme. N300paxaTh OCHOBHBIE KPYIJIbIE TeJa U BHIMOJIHATH PUCYHOK
Tect o Teme «Cdepa, mapy. 1 II0 YCJIOBUIO 3aJa4U.
71-72 | Tema 12.7. [Tlogobue Ten. OTHOLIEHUS TUIOIACH TTOBEPXHOCTEH 2
1 00BEMOB MOTOOHBIX TEI.
[Ip.p. Ne 79. Pemenne 3a1a4 Ha npuMeHenue nogobust  (19)
73 KonTpoasnas padora Ne 14 no teme: «Tena spawienun. 1
74 Tema 12.8. Brucannas u onvicaHHas IpU3MbL. 3a7a4y Ha IPU3MY 1
1 IWINHIP.
75 Tema 12.9. Briucannas v onvicanHasi IupaMuabl. 3aadd Ha 1




KOHYC M IUpaMUy.

76 Tema 12.10. KomOuHaMM TeN BpallleHUS: WIMHAPA U KOHYCA. 1

77 Tema 12.11. Ilap (cepa), BnrcaHHbIE B Ky0, KOHYC, IIMIMHAP. 1

78 Tema 12.12. I1lap (cepa), onricaHHbIE OKOJIO KyOa, KOHYCa, 1

LTHHApA.

CamocTrosiTesibHAasi pa00Ta: BBHITOJHEHUE JOMAIIHUX 3aJaHUN 1O 10

pazneny 12

IIpumepHasi TeMaTHKa BHEAYIUTOPHOI CAMOCTOSITEJILHOM PadoThI

W3rorosnenne nwmHapa. Beraucienue mionay ero HoBepXHOCTH.

W3rorosnenne koHyca. Berancienne miomany ero moBepxHoCTH.

Beruncienrie 00beMOB MHOTOIPaHHUKOB | TEJl BPAICHHUSI.

Terna BpameHus B Hallel )KU3HU.

BriricanHble M onMcaHHbBIE MHOTOTPAHHHKH.
Pa3zoen 13. Hauana Cooepoicanue yuebno2o mamepuana 44
Mamemamuiecko2o 79 Tema 13.1. Ilpenen unca0BON NOCIEOBATENBHOCTH. 1
auauza. HenpepsiBHOCT yHKIHN.

2 kype IV cemecmp — 70 yacos (cam. pabomot — 34 uaca)
80 Tema 13.2. Onpenenenne npousBoanoi. Ilpenen Gpynkuum B 1 O3HaKOMUTBCS C TOHATUEM IIPOU3BOIHOM.
Touke. HaxokieHne npon3BoIHOM 110 ONIpEIeTICHHUIO. W3yauts u  ¢dopmynmupoBate ee  MEXaHWYECKHH U

81-82 | Tema 13.3. Ilpou3BoaHAasi CTeNEeHHONH (PYHKIHUU. 2 TEOMETPUYUECKUI CMBICI, H3YYUTh AJITOPUTM BBIYHUCIICHHS
IIp.p. Ne 80. IIpon3BoaHas cTereHH, IPOM3BOAHAS KOPHS, MIPOM3BOIHON Ha MPHMEpPE BBIYMCICHHS MTHOBEHHON CKOPOCTH
TIPON3BOJIHAS YHCIIA, TIPOM3BOHAS JIMHEHHO-CTEIIEHHOH 1 yrioBoro ko3 durpeHTa KacaTerIbHOMN.
¢byskmuu. (1) CocTaBaTh ypaBHEHHE KacaTeNIbHOM B 00ILEM BHUJIE.

83-84 Tema 13.3 IlpaBuna gudepeHunpoBaHA. 2 Bolyunts npaBuiia zm(b(bepeHuI/IpOBaHI/m, HCIIOJIB30BaTh
IIp.p. Ne 81. HaxosxneHue npou3BOAHON CyMMBI, pa3HOCTH, TaOJIHMIly IPOM3BOMHBIX IEMEHTAPHEIX (DyHKIMH s
TIPOU3BECHHS M YaCTHOTO (DYHKIIHIA. muddepenumpoBanns GyHKIUHA, 151 COCTaBICHUS YPaBHEHUS

85-86 Tema 13.4. Mexannueckuid cMbICJI IPOU3BOIHOM. 2 KacaTeJbHOU.

IIp.p. Ne 82. Pemenue 3a1ay HaX0KIAEHUS CKOPOCTH U
YCKOpEHHs ISl Iponecca, 3a1aHHoro gopmynoit (1u).

87-88 | Tema 13.5. Ilpou3BoaHbIe OCHOBHBIX YIeMEHTAPHBIX 2
$yHknumii.

IIp.p. Ne 83. Brruncienue npou3BOAHBIX OKa3aTEIbHOM,
Jorapu()MUUECKO, TPUrOHOMETpUUecKHX QyHKumi (19).

89-90 | Tema 13.6. [IpousBoaHasi CJIOKHON (YHKIIMH. 1
IIp.p. Ne 84. HaxoxieHre NIpOU3BOAHBIX C IPUMEHEHHEM
npaBu1 A GepeHpOBaHNs ¥ TaOJIUIIBI TPOU3BOTHBIX. 1

91-92 | Tema 13.7. 'eomeTpuYecKHii CMBICJ TPOU3BOIHOIA. 2




YpaBHeHHe KacaTeJbHOM.
(KacatenbHas k rpaduky, yriaoBoi Ko3QQHUIMEHT, alropuT™M
COCTaBJICHUsI YPaBHEHHS KacaTeIbHON K rpaduKy QyHKIHH).

93-94

Tema 13.7. Ilp.p. Ne 85. IIpumeHeHne reOMETPUYECKOr0
CMBICIIA IPOU3BOJHOM K pemeHnto 3anad EI'D.

95

O000111EHE U CHCTEMATU3AMS 3HAHUI 110 TEME:
«IIpousBojiHAas U €€ TEOMETPUUCCKUN CMBICITY

96

KonTponsnas padora Ne 15 no teme: «IIponsBognas u eé
reoMeTpUYeCKUi 1 MeXaHNYeCKHl CMBICID).

97-98

Tema 13.8. Bo3pactanue u yobiBanue ¢pyHkuum.
IIp.p. Ne 86. [IpumeneHue Nporu3BOAHON K HAXOXKICHUIO
MIPOMEXKYTKOB BO3pacTaHusl 1 yObiBaHus QyHkimu (14)

99-100

Tema 13.9. Toukn 3KcTpeMyMa U IKCTPEMYMbI (PyHKIHUH.
(Touxkn MakcuMyMa ¥ MUHUMYMa (D)YHKIIUH, TOYKH
JKCTpEMyMa, KPUTUUECKHE TOUKHU, CTALIIOHAPHBIEC TOUKH
GyHKIMN).

Ip.p. Ne 87. 3amaum Ha HAXOXKIEHUE TOUEK IKCTPEMyMaA
¢yaxmmu (19)

101-102

Tema 13.10. IlpumeHeHHe NPOU3BOAHOI K OCTPOCHUIO
rpa¢ukoB GpyHKmii.
ITp.p. Ne 88. TMoctpoenue rpadmkoB QyHKIUH.

103-104

Tema 13.11. HauGoJibliee 1 HAUMeHbLIEE 3HAYEHUE
¢yHknum Ha oTpeske.
[p.p. Ne 89. HaxoxkeHre HAWOONBIIETO U HAMMEHBIIIETO

3HA4YEHHs HENPEPhIBHON (DYHKIIMN Ha OTPE3KE 110 aIrOPUTMY.

W3y4ants TeOpeMBbl O CBSI3U CBOWCTB (DYHKIIMH W IIPOU3BOIHOM,
(hopMynHpOBaTH UX.

[IpoBoauTs ¢ TOMONIBIO ITPOM3BOAHOW  HCCIIEIOBAHHUE
($yHKIMH, 3a1aHHON (QOPMYITOiL.

YcraHaBnMBaTh CBA3b CBOMCTB (DYHKIMH W TIPOU3BOIHOM IO
nx rpadukam.

[MpumeHATs NPOM3BOAHYIO JUIi  peUIeHus 3agad  Ha

HaXOXJICHWE HauOONbIIEero, HAaMMEHBUIETO 3HAYEHUs W Ha
HaXOXJICHUE SKCTPEMyMa.

105-106

Tema 13.12. HauGoJibliee 1 HAaUMeHbLIEe 3HAYEHUE
(yHKnuM HA MHTEpPBAaJIe.

Ip.p. Ne 90. TlpuknagHbie 3aa4i HA HAXOXKJICHHUE
HAUOOJBIIIETO ¥ HAUMCHBIIIET0 3HAYCHUH (DyHKINH Ha
nnrepBane. (lu)

107

Tema 13.13. Bropas npou3BoaHasi, eé reomeTpudecKuii
CMBICJIL.

O6o06menne u cucreMatuzanus 1o teme: «IIpumenenue
MIPON3BOJTHOMN K MCCIIEIOBAHHIO (DYHKITHID).

108

KonTpoasnas padora Ne 16 no teme: «IIpumenenue
NPOU3BOJHOI K HCCIeA0BAHUIO () yHKIMII».

109-110

Tema 13.14. IlepBooGpa3Has.
Ip.p. Ne 91. TlpumeHeHUE TaOIHIIBI TIEPBOOOPAZHBIX K
pemenuto 3axau (19).

O3HaKOMHTKCS C TIOHATHEM MHTErpajla ¥ IepBOOOPa3HOM.
W3yunte mpaBWia BBIYMCIICHUS] NIEPBOOOPA3HONW M TEOpeMy




111-112 | Tema 13.15. [IpaBuiaa HaX0KIeHUSI IEPBOOOPA3HBIX. 2 Herorona-JleiOuanma.
IIp.p. Ne 92. Pemienue 3aa4 Ha HAXOXKJIEHUE OAHOU U3
MIepBOOOPA3HBIX U OOIIEro BHa NEPBOOOPa3HBIX Pemats 3amaum Ha CBsI3b IepBOOOPA3HOM € €€ IPON3BOIHOM,
C IPUMEHEHHNEM NpaBwi HHTErpupoBanus (19). Ha BBIYMCIICHUE TIEPBOOOPA3HOM ISl JaHHON (QYHKIMH.
113-114 | Tema 13.16. ILnoumaas KPUBOJIUHEHHOI Tpaneuuu u 2
unrerpaj. ®opmysaa Herorona — Jleitonuna. Pemrats 33124y Ha IpUMEHEHNE UHTETpaia A BBIYACICHHS
[Ip.p. Ne 93. Brruncienue miomaan KpUBOJIMHEHHOM (pU3MIEeCKUX BETUYUH U TUTOMIA ICH.
Tparenuu ¢ TOMOIIbI0 nHTerpana (1q).
115-116 | Tema 13.17. OnpenesiéHnblii HHTErpai. Borunciaenune 2
HHTErpajioB.
IIp.p. Ne 94. Beruucnenne unterpanos (1u).
117-118 | Tema 13.18. IIp.p. Ne 95. Beruucienune niiomaeii niiocKux 2
(¢uryp ¢ noMoIbI0 onpegeIeHHOr0 MHTErpaa.
119-120 | Tema 13.19. [IpumeHeHne nHTerpaa B reomeTpun. O6bém 2
TeJia BpalleHusl.
IIp.p. Ne 96. Beruncnenne o6bEMa ¢ MOMOIIBIO
ornpeaenénHoro uarerpana (1g).
121 Tema 13.20. Ilpumepsl NpuMeHEHNs MHTErpaJia B pusuke. 1
Pemenne npakTuueckux 3aj1ad.
122 KonTpoasnas padora Nel7 no teme «AHTerpan u ero 1
MpUMEHEHHEe».
CamocTrosiTesibHasi padoTa: BBHITOJHEHUE JOMAIIHUX 3aJaHUN 1O 20
pazzeny 13
IIpumepHasi TeMaTHKa BHEAYIUTOPHOI CAMOCTOSITEJILHOM PadoThI
Haxoxnenne npon3BOAHBIX CyMMBI, pa3HOCTH, IPOU3BEICHHS, YaCTHOTO.
[Tpumenenne Mpou3BOAHON K MCCIIEIOBAHUIO (DYHKIIMHA ¥ ITOCTPOEHHE
rpadukoB. UYwmcio /1. Vicropus ero nosiBICHHUSI.
Tpu npaBrita HAXOXKAECHHUS IEPBOOOPA3HBIX.
Haxoxnenne miomany KpUBOJIMHEWHOH Tparenuy rpaduueckum
criocoboM. MaremaTtika y30poB.
Pazoen 14. Cooepoicanue yuebno2o mamepuana 27
Tloemopenue Tema 14.1. YpaBHeHusi u HepaBeHcTBA. (84)
123 IIp.p. Ne 97. PaBHOCHIIBHBIE TPe0Opa30BaHMs YpPaBHEHHUH.
IIpoBepka HaliieHHBIX KOpHEH. Pemienue nenbix 1 W3yunts TEOpPHIO PAaBHOCHIBHOCTH ypPaBHEHHMH U €€
palMOHAJIBHBIX YPAaBHEHUH, CBOIUMBIX K JINHEHHBIM U npuMmeHeHre. [lOBTOPHTH 3ammch pemIeHHs CTaHAAPTHBIX
KBaJIPaTHBIM. YpaBHEHHH, TIpHEeMBl NpeoOpa3oBaHMs  ypPaBHEHHH IS
124 IIp.p. Ne 98. Llensle panyioHanbHble ypaBHEHH. OCHOBHBIE 1 CBEJCHUA K CTAHJaPTHOMY YPaBHEHUIO.

MCTObI pCHICHUS: PA3JIOKCHUC Had MHOXXHWUTCIIN, BBCICHUC

Pemats YPpaBHCHUS, TPUMCHSS BCC ITPUCMbL (pa3J’IO)K€HI/I€ Ha




BCIIOMOT'aTCJIbHBIX ICPECMCHHBIX.

MHOXHTCIIM, BBEACHUEC HOBBIX HCU3BCCTHEIX, ITOACTAHOBKA,

125 Ip.p. Ne 99. [IpobHbIe parioHaIEHBIE YPaBHEHHS U CIIOCOOBI rpaYeCKUii METON).
UX PELICHUS.
126 Hp'p' Ne 100. 3amauu Ha cocTaBIIEHHUE ypaBHeHHﬁ. Pemmenue [IpuMeHsTH MaTeMaTHYeCKUE METOJIBI ISl pEIIEHHsI COepKaTeIbHBIX 3a]a4 U3
3274 Ha JBIKCHUE U pa60Ty. Pa3IMYHBIX 00JNACTel HAYKH U TPAKTHKH.
HHTepnpeTupoBaTh pe3yabTaThl, yUUTHIBATh PEAlIbHBIE OIPAHUUEHUS.
127 Hp'p' N‘_’ 101.3aﬂan/I Ha HporpeCCI/H/I HpaKTquCKOFO O3HaKOMHTHCS C 06IJ_II/IMI/I BOIIPpOCaMU PEUICHUS HEPABEHCTB U HCIIOJIb30BaAHUS
COZCPIKaHU. CBOWCTB U rpaduKoB QYHKIHI IPU PEIICHHN HEPABEHCTB.
128 IIp.p. Ne 102. Pemenne TEKCTOBBIX 3aJa4 JIOTHYECKOTO
xapakrepa (tuma Ne20 EI'D).

129-130 | IIp.p. Ne 103. PammonansHble HepaBeHcTBa. Pemenue
HEPaBEHCTB METOZOM UHTEPBAJIOB.

131-132 | Tema 14.2. CrenenHasi pyHKius.

CrerieHb ¢ JII00BIM JEHCTBUTENBHBIM TT0KAa3aTelIeM, CBOHCTBA BeimonaaTh npeobpa3oBaHys BRIPaKECHUH, TIPUMEHSIS
CTENIEHU, UPPALUOHAIIEHBIE YPABHEHMUS. (hopMyIIBI, CBA3aHHBIE CO CBOHCTBAMU M ONPEIEIICHUSMHU
IIp.p. Ne 104. ITpeoOpa3oBaHUs CTCIICHHBIX U CTEerneHe.

MpPAaMOHAIBHBIX BEIpaXeHuH (1)

133-134 | Tema 14.3. [loka3aTenbHasi pyHKIUS. Hcnons3oBaTh cBoOiicTBA W TpaduKhd  MOKA3aTEIbHBIX
IIp.p. Ne 105. IToka3aTenbHble ypaBHEHUS U HEPABEHCTBA, (GYHKIMH U pelieHust ypaBHEHHH 1 HepaBeHCTB. [1oBTOpUTH
CBOMCTBa MOKa3aTeNbHON (DYHKIIMH, HCHOJIb30BaHUE OCHOBHBIE IIPUEMBI PELLICHUS CUCTEM.

CIPaBOYHOr0 MaTepHaa.
135-136 | Tema 14.4. Jlorapupmuueckasi pyHKIuUs. Vcrionb30Bath cBOKMCTBA U IpadHKHU JTOrapupMUIecKUX (HYHKITHN IS
Ip.p. Ne 106. Jlorapudmirdeckne ypaBHEHHS 1 HEPABCHCTBA pelleHns ypaBHEHUM 1 HepaBeHCTB. [I0BTOPUTE OCHOBHBIE IPHEME] PELICHUS
T i . ’ CHCTEM.
CBOUCTBA HOPapH(bMquCKOH (bYHKIlI/II/I, HpeO6pa3OBaHI/IH BBIONMHATE Mpeobpa3oBaHus IOrapu(PMUUECKHX BRIPaXKEHHIT ¢
HOFapI/I(bMI/I‘IeCKI/IX BbIPAKCHUU C UCITOJIb30BAHNECM CBOUCTB. HCIO0JIb30BAHUEM CIPAaBOYHOIO MaTEpHaIa.
137 Tema 14.5. Tpuronomerpudeckue GyHKIUH.
Ip.p. Ne 107. TIpeobpasoBaHme mpoCTEiiIIX BrInmonHATE Ipeodpa3oBaHys NPOCTEHININX TPHTOHOMETPHIECKHX BEIPAXKEHHI
T ’ " C HCIIOJIB30BAHKMEM CIIPABOYHOTO MaTepuaa
TPUTOHOMETPHUYECKHUX BBIPAIKEHHI.
138 Tema 14.6. IIp.p. Ne 108. Urenne rpagMKkoB U 1HArpaMm.
139-140 | Tema 14.7. Hpon?,B(mHaﬂ_ HpnMeHel-me HpOI/lgBOHHOi/i_ VYcTaHaBIMBATh CBSI3b CBOUCTB (DYHKIIHU U IIPOU3BOJHOM IT0 UX TpaduKaMm.
Hp p N° 109 BI)I‘H/ICJ'IGHI/IG HPOH3BOHHI)IX SHGMGHTapHHX HpI/IMCHﬂTL TIPOU3BOAHYIO IJISI PEUICHUS 3a/la4 Ha HaAXO0XKICHUE Ha]/I60.HI)IJ_I€FO,
" _\, ’ HaMMECHBIICTO 3HAYCHUSA U Ha HAXOXKJACHUE TOYEK DKCTPEMYMaA.
¢GyHKIWMI, HanboplIee 1 HaMMEHbIIee 3HaYeHHe (YHKIHH,
yriioBoi ko3 umeHT KacaTelbHOH K rpaguKy QyHKIUH.
141-142 | Tema 14.8. IIp.p. Ne 110. Pemienne 3aga4 nianuMeTpum. Pemats 3a7aum Ha BEIYMCIICHNE TUIOMA/ACH TUIOCKUX QUTYD U
HX JJIEMEHTOB.

143-144 | Tema 14.9. MHOrOrpaHHUKH. PemraTs 3a1a4n Ha HAXOKICHUE DIIEMEHTOB MHOT OT DAHHHKOB,
IIp.p. Ne 111. Pemmennie 3a1a4 Ha HAXOXKJICHUE DJIEMEHTOB wrontaaelt 00KOBOW ¥ MOJHON ITOBEPXHOCTEH.
MHOIOI'PaHHHKOB.

145-146 | Tema 14.10. Tena Bpamenusi. [Liiomaan noBepxHocTeil.




IIp.p. Ne 112. Boruncnenue 3J1€MEHTOB U TUIOMIAIEH PemaTe 3amaun Ha BEIYUCICHHE DJIEMEHTOB M ILIOIIAACH
[IOBEPXHOCTEH TEJl BpAlICHHUS. [IOBEPXHOCTEHN TEJl BpAlICHHUS.

147-148 | Temal4.11. O6beMBbl MHOTOTPAHHHUKOB M TeJI BPallleHUSs.
[p.p. Ne 113. Beruucnenne 00eMOB MHOTOTPaHHUKOB U TEJ 2 Penrats 3a7aun Ha BRIYHCICHHE 00HEMOB MHOTOTPDAHHUKOB U
BpAIEHUS, UCIOJIb3YsI IPU ATOM CHPABOUYHBIN MaTepual. TeJl BpalllEHUs], UCIIOJIb3Ys MIPU 9TOM CIIPABOUYHBIN MaTepHall.

149 Pemenue Bapuanrta EI'D. 1
CamocTrosiTesibHAasi padoTa: BBHITOJHEHUE JOMAIIHUX 3aJaHUN 1O 14
pasneny 14

IIpumepHasi TeMaTHKa BHEAYIUTOPHOI CAMOCTOSITEJILHOM PadoThI
Pemienue 3ananuii U1 NOATOTOBKY K UTOTOBOM aTTECTALH

HUTOI'O: 2854

CamocTrosiTesibHas padoTa 00y4arIIerocs: 142 4

BCEI'O: 4274

Jnst XxapaKTepUCTUKU YPOBHS OCBOGHHS y4yeOHOI0 MaTepraa UCIOIb3yIOTCs CleayIonne 0003HaueHUsI:

1. — o3HaKOMUTENBHBIH (y3HaBaHHE PaHee U3YYEHHBIX 00BEKTOB, CBOICTB);

2. — penpOayKTUBHBIN (BBIIOIHEHHE ACSITEIBHOCTU 10 00pa3ly, HHCTPYKIIMU WU MOJT PyKOBOJICTBOM)

3. — IPONYKTUBHBIN (UTAHUPOBAHUE U CAMOCTOSATENFHOE BBIITOTHEHUE AEITEIbHOCTH, pelleHne MPOOJIEeMHBIX 3a1ay)
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3. YCJIOBUA PEAJTIM3AIIUN ITPOT'PAMMBI AU CHATIINHBI

3.1. Tpebosanus K MUHUMATLHOMY MAMEPUATLHO-MEXHUYECKOMY 00ecneyeHuio
Peanmuzanus yaeOHOM TUCIUITIMHBI TpeOyeT Hannuns yueOHOro KaOHHeTa.

KomrmuiekT yueOHO-MeTOMIeCKOM JOKYMEHTAINN:
[TpumepHas nporpaMma JUCHMIUIMHBI « MaTeMaTHKa
KomruiekT 3amanuii 1u1st MpoBeIeHNs! IPAKTUYECKUX 3aHATHI 110 JUCIUIUIHHE «MaTeMaTHKa
Paznarounsiii Mmatepuai (TECTbI, OITOPHBIE KOHCIIEKTHI, KAPTOUKH C 33aHHSIMH)
VYuyebHo-MeToAMYECKas INTEpaTypa
O0opynoBaHUe U TEXHUYECKHE CPEJICTBA!
JHocka
UepTeKHbIE HHCTPYMEHTEI
ITnakatet
Mopenu 1 pa3BEPTKU T€OMETPUIECKUX TEI
Ta6murer
Hoytb6yx
Jucku ¢ 00ydJaromuMy M KOHTPOJIHUPYIOIMMHE IIPOrpaMMaMu
MynbTUMeAUIHBIN IPOEKTOP
OxpaH
3.2. Unghopmayuonrnoe obecneuenue o6yuenus.
Ilepeuenv pexomenoyemuix yuebHvix usoanuil, Unmepnem-pecypcos, O0noIHUMENbHO TUmepantypbl
Juist oOyqaronmxcst
Amnmos HI.A., Konsirua FO.M. Cuznopos 10.B u np. Anredpa n Havana ananusa: Yue6. s 10 -11 k1. o6meodpa3oBart.
VYupexnennit. — 11 uzn. — M.: IIpocsemenue, 2010-2018. — 384 c.
ArtanacsH JI.C., Byry3oB B.®. T'eomerpus, 10-11: y4e0. mis obmeodpasoBat. yupexaenuit. — 15-¢ m3m., mom. — M.:
[poceemenne. 2008-2018. — 256 c.
Kommnekc matepuanoB [uid MOATOTOBKM ywamuxca. EauHbBIN rocymapcTBeHHBIM 3k3aMeH. MateMmartuka. ba3oBbrii
ypoBeHb. YueOHOoe mocobue. / A.B.CeménoB, A.C.Tpenamun, U.B.SAmenko, I1.1.3axapos; mon pen. U.B.Smenko;
MIOHMO. - M.: Unrennekt-Lentp, 2018.
s npenogaBateneit
W3zyuenue anreOps! 1 Havan ananuza B 10-11 xraccax: Ku. mst yaurens. / H.E. ®€noposa, M.B. Tkauésa. — M.:
IIpocsemenue, 2004.
Komsrua F0.M., Tkauesa M.B., ®enoposa H.E. u ap. mox pen. Kmwxkuenko A.b. Anredpa n Hayaga MaTeMaTHIeCcKOro
aHanu3a (06a30BbIi U mpodrtbHbI yposHH).10(11) Ki1. -M., 2017.
Ioropenos A.B. I'eomerpus. Yuebnuk mis 7-11 k1. obuieodpazoBarensHbIx yapexaenuit /A.B. Ioropenos 4-e n3n. —
M.: TIpocsemenue, 2000. - 383 c.

bammvaxos M.M. Marematuka.  COOpHHK 3a1a4 NpoGHILHON HalpaBIeHHOCTH: yuel. mocodue. — M.: 2012
Maremaruka. Y CTHbIE BEIYUCIEHHS U OBICTpBIN cuéT. TpeHnpoBoUYHbIe yIpaxkHeHHs 3a Kypc 7-11 kiaccoB: yueOHo-
Meroauueckoe rnocooue/nox pegakuueit @.dP. JIsicenko, C.10. KynabyxoBa. — PoctoB-na-/lony: Jlernon-M, 2011.
Maremaruxka. 10-11 xnmaccsl. Tpenaxep st moaroroku k EI'D: anrebpa, mianumerpus, crepeomerpust. bazosblii n
npodmiteHbIN ypoBHU / 1oz pex. @.d. JIsicenko, C.1O. KynabyxoBa. — Pocros-na-/lony: Jlernon, 2017
CaMocTosiTeNbHbIE U KOHTPOJIBHBIE pa0oThl Mo anredpe n Havanam ananmsza juit 10 — 11 k. / AL Epmosa, B.B.
T'onobopoapko. — M.: Mnekca, 2005.

EI'D. MaTtemaTnka. ba3oBblii ypoBeHb: THIIOBBIE SK3aMeHaNMOHHbIe BapuaHThl: 30 BapuaHToB / mox pex. M.B.Smenko. —
M.: U3narensctBo «HanmonansHoe obpazoBanue», 2018.

Humepnem-pecypcol
http://fcior.edu.ru - napopMalMOHHbIE, TPEHUPOBOYHBIC U KOHTPOJIbHBIC MaTEPHAJIbL
www.school-collection.edu.ru — Equnast komutexis [udpoBeix 00pa3oBaTeibHBIX PECYPCOB.
http//www.uztest.ru Caiit st caMo0Opa30BaHKs M OHJIAWH TECTHPOBAHHMSI.
http://graphfunk.narod.ru - I'paduku dpyHKIMEA.
http://www.mathnet.spb.ru - Caiit snemenrapuoit Mmatemaruku Jmurpust [ympHa

I/ICHOJ'IBBYGMBIG neaarorutdyeCKUC TCXHOJIOruu 1 METOAbI 06y‘l€HI/IHZ

HpI/IMeHHIOTCH Ha YpOKax JIMYHOCTHO-OPUCHTHUPOBAHHLIC TCXHOJIOI'MHU O6y‘IGHI/IHZ TCXHOJIOI'UsA
,HI/I(l)(l)epeHHI/IpOBaHHOFO O6y‘l€HI/IH, TEXHOJIOI'MS KOJUIEKTUBHOIO CII0C00a 06y‘l€HI/IH, TEXHOJIOI'ust UHTEIPUPOBAHHOT' O
YPOKa, NpOCKTHAA TEXHOJIOT'UA.

HCHOJ'IB3yIOTCH CJIOBCCHBIC, HAITIAAHBIC, MPAKTUICCKUEC MCTO/IbI 06y‘leHI/I${.
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http://www.school-collection.edu.ru/
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http://www.mathnet.spb.ru/
http://www.mathnet.spb.ru/
http://www.mathnet.spb.ru/

4. KOHTPOJIb 1 OLIEHKA PE3VJIbTATOB OCBOEHUA JUCHUITJIIMHBI
KoHTposb 1 o1ieHKa pe3yinbTaTOB OCBOCHMS TUCLUILUIMHBI OCYLIECTBIISIETCS MPENOaBaTENEM
B IIpollecC€ IPOBEACHMS MPAKTHYECKUX 3aHATUM, TECTUPOBAHMSA, a TAKXKE BBIIIOJIHECHUS
00y4aroIMMHUCs MHIUBHIYyaIbHbIX, TPYNTIOBBIX 33aHU, CAMOCTOSITEIIbHBIX U KOHTPOJIbHBIX paboT.

PesynbraTnl 00y4yeHus ®opMBbI 1 METOABI KOHTPOJIS U
(ocBOCHHBIC YMEHHS, YCBOCHHbIC 3HAHNA) OLICHKH Pe3yJIbTaTOB 00y4eHHus

1

3HAThL/TIOHUMATh:

3HAYCHUE MATEMATUYECKON HAYKH JJIsS PEIICHHS 3a/1a4, BOSHUKAIOIINX B TEOPHHU U
MPaKTUKE; IUPOTY U B TO XK€ BPEMS OrPAaHUYCHHOCTh IIPUMCHEHHUSI
MaTEeMaTHYECKUX METO/IOB K aHAJIM3Y U UCCIICI0BaHHIO MPOLIECCOB U SBJICHHUM B
TIpUpOJE 1 00IIECTBE;

3HAYCHHUE NPAKTHKU M BOIPOCOB, BOSHUKAIOIIMX B CAMOI MaTeMaTUKe JTs
(bOpMHUPOBaHHS 1 Pa3BUTUS MATEMATHYECKON HAYKH; UCTOPUIO Pa3BHTHS ITOHSITHS
YHCIIa, CO3IaHUSI MATEMaTHYECKOIO aHAJIM3a, BOSHUKHOBEHHS M Pa3BUTHS
TeOMETPUH

YHUBEPCAIIBHBIN XapaKTep 3aKOHOB JIOTUKH MaTeMaTHYCCKUX PACCY)KACHHH, UX
MPUMEHUMOCTb BO BCEX 00JIACTSAX YENIOBEUCCKOW IeITEIbHOCTH;

BEPOSITHOCTHBII XapaKTep Pa3MYHbIX MPOLECCOB OKPYKAKOIIET0 MUpa

YCTHBIH 0Ipoc

YCTHBIH 0ompoc

YCTHBIH 0ompoc

YCTHBIH 0ompoc

AJITEBPA

YMETB:

BBIMOJHATh apuU()METHYECKUE [EHCTBHS HaJ YHCIAMH, COYeTas YCTHBIE H
MMUCBMEHHBIC TPUEMBI; HAaXOIWUTh MPHONMKEHHBIE 3HA4YCHHS BEIWYMH W
MOTPEIIHOCTH  BBIYMCICHUH (aOCONMIOTHAasE W OTHOCHTENbHAs); CpPaBHHUBATH
YHCIIOBBIE BBIPA)KEHNS;

HaXOJWTh 3HAYCHUs KOpHS, CTENEHH, Jiorapu(ma, TPUTOHOMETPUUIECKUX
BBIDOKEHHH Ha OCHOBE OIPEAEICHHs, HCIONb3ysd TP HEOOXOAMMOCTH
WHCTPYMEHTAJIGHBIE CpPE/ICTBA; IOJIB30BAThCS IPHOJIMKEHHOW OIEGHKOW IpH
MIPAaKTHYECKUX pacueTax

BBINOJHATH TPEOOpa3OBaHMsl BBIPAKCHUH, MPUMEHSS (OPMYIBI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEH, JTorapu(mMoB, TPUTOHOMETPHUIECKUX (YHKIHH;
WCIIOIB30BATh IIPUOOPETEHHBIE 3HAHNS M YMEHHSI B IPAKTHYECKON JIEATEIIbHOCTH 1
MIOBCETHEBHOW JKM3HU Ul NPAKTHYECKUX pPACUYETOB MO (opMysiaM, BKIIOUas
(hopMyIBI, coepKaIie CTEIeHH, PaJUKaIbl, JOrapU(PMbl 1 TPUTOHOMETPUYECKHE

(GYHKIMM, WCHONB3Ysl TpPH HEOOXOAMMOCTH CHpPAaBOYHBIE MaTepualsl U
MIPOCTENIINE BHIYUCIUTENIFHBIE YCTPOUCTBA.

OYHKITNH U TPaPUKH

YMETb!

BBIUMCIIATh 3HAaYeHHWEe (YHKIMHM 10 3aJaHHOMY 3HAYCHUIO apryMeHra IpH
Pa3IMYHBIX CIIOc00ax 3ajaHus (HYHKINY;

OIIPEJIEIATh OCHOBHBIC CBOMCTBAa YHCJIOBBIX (DYHKLMH, WIIIOCTPUPOBATh HX
pelienue 3agad Ha rpadukax;

CTPOUTDH I'padMKM W3YYCHHBIX (DYHKIWH, WIITIOCTPUPOBATH MO TpauKy CBOWCTBA
9JIEMEHTAPHBIX (QYHKIHI;

WCIIONIB30BAaTh MOHATHE (GYHKIWM Ui ONMUCAHUS M aHajiu3a 3aBHCHMOCTEH
BEJINYNH;

WCIIONIb30BATh IIPUOOPETEHHBIE 3HAHNS M YMEHHSI B IPAKTHYECKON JIEATeIILHOCTH U
MOBCETHEBHOW JKM3HM [UIS OINHMCAaHHA C TIOMOIIbIO (YHKIWH pasiIniHBIX
3aBHCHMOCTEH, MTPEACTABIICHNS UX IpadMUeCcKy, HHTEPIPETAUH IPapHKOB.
VYpaBHEHUs U HEpaBEHCTBA

YMETB:

pemarts panroHaJbHEIE, ITOKa3aTeIbHbIE, sorapu(pMUUIECKHe,
TPUTOHOMETPUYECKHE YPAaBHEHHMS, CBOJIIIMECS K JMHEHHBIM M KBaJpaTHBIM, a
TaK)Ke€ aHAJOT'MYHbIE HEPABEHCTBA U CUCTEMBI,

WCIIONIb30BATh IpaMUEeCKUl METOJI PEIICHNs] YpaBHEHHI U HEPaBEHCTB;
n300pakaTh Ha KOOPAMHATHOM IIOCKOCTH PELICHUs] ypaBHEHHWH, HEPABEHCTB U
CUCTEM C JIByMsl HEM3BECTHBIMU;

COCTaBJIITh M pEIIaTh YPAaBHEHHS W HEPABEHCTBA, CBS3BIBAIOIINE HEU3BECTHHIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE IPUKIIAIHBIX) 3a/1ad9ax

WCIIONIb30BATh MIPUOOPETEHHBIEC 3HAHNS M YMEHHS B IPAKTHIECKON JEATEILHOCTH U
MOBCEHEBHOM KM3HM AN IIOCTPOEHHMS U  HCCIENOBAaHUS  MPOCTEHIIMX

YCTHBIH OIIPOC;
camocTosATeNnbHas padora.

YCTHBIH 0ompoc
caMmocTosTeNbHass paboTa;

JUKTaHT.

caMocCTosATeNbHas paboTa
KOHTpOJIbHAs paboTta

Pa3HOYPOBHEBEIE
CaMOCTOSATENBHBIE PAOOTHI
peleHue 3aaaq

YCTHBIH onpoc
caMoCToATeNbHas pabora
YCTHBIH o1poc,

JIUKTaHT
CaMOCTOATENbHAs pabora
peleHue 3agad

KOHTPOJIbHBIC pa6OTI)I

CaMOCTOATECIIbHAA pa60Ta

Pa3HOYPOBHEBBIC CAMOCTOSATEIBHBIE

paboTsI
peleHue 3a1a4

PCHICHUC 3a1a4




MAaTEMaTUYCCKUX Moz[eneﬁ.

HAYAJIA MATEMATUYECKOI'O AHAJIM3A

YMETb!

HaXOJUTh ITPOM3BOAHBIC 3JIEMEHTaPHBIX (YHKINH;

WCIIONIb30BaTh IPOW3BOJHYIO JJISI M3Y4YCHUs] CBOMCTB (DYHKIMH M TOCTPOCHHUS
rpaguKoB;

MIPUMEHSTDH TPOU3BOAHYIO JUIS TPOBEICHUS NMPUOIKEHHBIX BBIYHUCIICHUH, perarTh
3aaudl MPUKIAIHOIO XapaKkTepa Ha HAXOXKICHHE HauOOJBIIEr0 W HAaMMEHBIIETO
3HAYEHHUS;

BBIYMCIIATh B NPOCTEHIINX CIIydasX IUIOMAId W OOBEMBI C HCIOIBb30BaHHUEM
OIIPEIETIEHHOT 0 MHTErpaa;

WCIIOJIb30BATh ITPUOOPETEHHBIE 3HAHNS M YMEHHSI B IPAKTHUECKON JIEATEIILHOCTH U
TIOBCETHEBHOW KM3HU ISl PEIICHUS ITPUKIIAJHBIX 3a]a4, B TOM YHCIIE COIUaIbHO-
SKOHOMHYECKHX M (HU3MYECKUX, HAa HAWOONbIIME M HAWMEHBIINE 3HAYCHUS, Ha
HaXO0XJICHHE CKOPOCTH M YCKOPEHHSI.

CaMOCTOSATENBHbIE PAOOTHI
KOHTpOJIbHAs pabora

PpCHICHUC 3a1a4
TECT

KOMBMHATOPHKA, CTATUCTUKA 1 TEOPUS BEPOSITHOCTEUN

YMETB:

pemiate HpocTelinne KOMOWHATOPHBIE 3aJadd METOAOM Iiepedopa, a Takke ¢
HCIIOJIb30BAHUEM M3BECTHBIX (hopMyIr;

BBIYHUCIIATh B NPOCTEHIINX CIIydasX BEPOSTHOCTH COOBITHH HAa OCHOBE IOJICUETA
4yca HCXO0B;

WCIIONIb30BATh IIPUOOPETEHHBIE 3HAHNS M YMEHUSI B IPAKTHYECKON JIEATeIIbHOCTH U
MOBCEIHEBHOW  JKM3HM: JUIsI  aHajdW3a  PEATbHBIX  YHCIOBBIX  JIAHHBIX,
NIPE/CTaBICHHBIX B BHAE JAWarpaMM, TpadHkoB; aHannza uHpopManuu
CTaTUCTHYECKOr0 XapaKTepa.

peUICHUC 3a1a4,
CaMOCTOATCIIbHAA pa60Ta
JUKTaHT

T'EOMETPUS

YMETB:

pacrio3HaBaTh Ha YepTeXax W MOJEISIX NMPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCHUTH
TpeXMEepHBIE 00BEKTHI C UX ONMUCAHUSIMHU, H300paKEHUSIMU;

ONHUCBIBATH B3aMMHOE DPACHOJIOKEHHE NPAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE,
apryMEHTHPOBATh CBOM CYXJICHHSI 00 3TOM PaCIOJIOKEHUH;

aHAJIM3UPOBATh B IPOCTEHUIINX CIIydasx B3aUMHOE PACIIOJIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

n300pakaTh OCHOBHBIE MHOTOIPaHHUKH M KPYIJIbIE TeJla; BHIIONHATH YEPTEKH IO
YCIOBHSIM 3a/1a4;

CTPOUTD NPOCTEHIINE ceueHHs KyOa, MPU3MBI, TMPaMUIbI;

pelaTh IUIAHUMETPUUYECKUE M MPOCTEHININE CTEpPEeOMETPUUYECKHE 3aJauyd Ha
HaXO0XJICHWE TeOMETPUYECKHUX BEJIMYHH ([UIMH, YIIIOB, IUIOMAeH, 00beMOB);
HCMONB30BaTh MpPH PEIIEHUM CTEPEOMETPUUECKUX 3ajad IUIaHUMETpUYECKUe
(axTbl 1 METOBI;

IIPOBOJUTH JOKA3aTENbHbIE PACCYXKACHUS B XOJ€ PELICHHS 33/1a4; PELICHUE 3a1a4
WCIIONIb30BATh IIPUOOPETEHHBIE 3HAHNS M YMEHHSI B IPAKTHUECKON JIeATeIIbHOCTH U
MOBCETHEBHOW KM3HM: JUISI HCCICAOBAaHUS (MOJEIMPOBAHMSA) HECIOKHBIX
MIPAaKTHYECKNX CUTYaIMii Ha OCHOBE N3Y4EHHBIX (pOpMyI U CBOHCTB GHTYD;
BBIYHMCIIEHUS O0OBEMOB M IUIOMIAJeld MOBEPXHOCTEH IMPOCTPAHCTBEHHBIX TEN IIPH
pELICHNH TPAaKTUYECKUX 3aj]ad, UCIONb3Ys MPH HEOOXOIUMOCTH CHPABOYHUKH U
BBIUUCIIUTENBHBIE YCTPOUCTBA

YCTHBIH 0Ipoc
JUKTAHT, TECT

JUKTaHT, TCCT
CaMOCTOATCIIbHASA pa60Ta

YCTHBIH 0ompoc
peleHue 3a1a4
caMocCTosATeNbHAs paboTa

peHICHUC 3a1a4

KOHTPOJIbHBIC pa6OTBI

CaMOCTOATCIIbHAA pa60Ta

peUICHUC 3a1a4
TECT




Jononnenus u usmenenus K paboueil npozpamme Ha y4eoHblil 200

Hononnenuss u uzmenenus x pabouetl npocpamme Ha 201 - 201  yyebuwiii 200 no
oucyuniune
B pabouyro npocpammy énecenvl credyiowjue usmMeHeHuUs:

Hononnenuss u usmenenuss 6 pabouell npocpamme 06cyxcoeHvl Ha 3acedanuu MO

« » 20 2. (npomokon Ne ).

Pykosooumens MO / /
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