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1 TACHOPT PABOUYEHN TPOTPAMMBIYUYEBHOHN JUCHUILINHBI
OY/.11MaremaTuka

1.1. O6sn1acTb npuMeHeHus1 padoyveil MPOrpaMmbl
Pabouas mporpamMmma yueOHON JUCIUIUIMHBI SBISETCS YaCThI0 OCHOBHOM mpodec-

CHOHAJIBHOM 00pa3oBaTeNbHON MPOrpaMMbl CpelHero MmpodecCuoHaNIbHOrO0 00pa3oBa-
Hus 1o crenranbHoctn43.01.02 Ilapukmaxep

1.2. MecTo y4eOHO# OUCHMIUIMHBI B CTPYKTYpe OCHOBHOM NMPOdecCHoHAIb-
HOH o0pa3oBaTe/IbHOM NMPOrpamMMbl: yueOHasi JUCHUIUIMHA «MartemaTukay BXOJUT B
cocTaB 0011e00pa30BaTENHLHOTO IUKIIA.

1.3. leaun U 3aga4y¥ JMCUUILIMHBI — TPEOOBAHUS K Pe3yJbTATAM OCBOCHHS
AUCIHUNJIMHBI:

Conepxxanue padboueil nmporpammbl «MaTeMaTuka: anredpa v Hadalla MaTeMaTH-
YECKOTO aHaJM3a; TeOMETPHS» HAMPABICHO Ha TOCTIKEHUE CICAYIONINX 1eJIe:

— obecnieueHre chOpMUPOBAHHOCTH MIPEICTABICHUN O COITUANBHBIX, KYJIbTYPHBIX
U UCTOPUYECKUX (haKTOpaxX CTAHOBIICHUS MaTeMATHUKHU;

— obecnieueHre cHOPMUPOBAHHOCTHU JIOTUUECKOTO, AITOPUTMUUECKOTO U MaTeMa-
THYECKOTO MBITIUICHHUS,

— obecnieueHre CHOPMUPOBAHHOCTH YMEHHH TMPUMEHSATH TOJYyYCHHBIC 3HAHUS
MIPY PELIEHUH PA3INYHbIX 3a7a4;

— obecrieueHre CHOPMUPOBAHHOCTH TPEJCTABICHUI O MaTEMaTHKE KaK 4YacTh
00II1eYeIOBEYECKON KYJIBTYPhl, YHUBEPCAIBHOM $SI3bIKE HAYKU, TIO3BOJISIFOIIEM OIUCHI-
BaTh U M3y4YaTh PEAJIbHBIC TIPOIIECCHI U SIBJICHUS.

OcBoenueconepxanusiyaeOHoaucuuminabi«MaTemaTiuka: anredbpa W Hadasa
MaTEMaTHUECKOTO aHaJlh3a; TEOMETPHUsS s51»,00€CIeUunBaeT AOCTIKEHUE CTYACHTaMHU
CIIEIYIOLINXPe3)1bm amog:

JAUYHOCMHBIX:

— chopMHUPOBAHHOCTH MPEACTABICHUN 0 MaTEMaTUKE KaK YHUBEPCATLHOM SI3BIKE
HAyKH, CPEJICTBE MOJICITUPOBAHMUSI SBIICHUN M TIPOIIECCOB, 00 MIEAX U METOJIaX MaTeMa-
THKW;

— IOHMMAHUE 3HAYMMOCTH MaTeMaTHUKU I HAyYHO-TEXHHUYECKOTO IMpoTrpecca,
c(hOpPMHUPOBAHHOCTH OTHOIIIEHUSI K MaTeMaTHUKE KaK K 4acTh OOIIEYeIOBEUECKON KYyIb-
TYpBI 4epe3 3HAKOMCTBO C MCTOPHEH pa3BUTHS MAaTEMaTHKH, DBOJIIOIIUCH MaTeMaTHde-
CKMX HUICH;

— Pa3BUTHUE JIOTMYECKOTO MBIIIJICHUS, TIPOCTPAHCTBEHHOTO BOOOpaXEHUS, ayro-
PUTMUYECKON KYJIbTYPhI, KPpUHTHYHOCTH MBIIIJICHUS Ha ypOBHE, HEOOXOMUMOM JjIs Oy-
nyiend mpodeccuoHaTbHON NeITeTbHOCTH, IS MPOJOJIKEHUST 00pa30BaHUsl U CaMO00-
pa3oBaHus;

— OBJIQJICHUE MATEMATHYCCKUMU 3HAHUSMU M YMEHUSIMU, HEOOXOIUMBIMHU B TIO-
BCEIIHEBHOMW >KHM3HU, JIJII OCBOCHHUS CMEXHBIX €CTECTBEHHOHAYYHBIX TUCIMUIUIAH U JTUC-
UIUTMH TPO(ECCHOHATBFHOTO LUK, IJIs TOTy4YeHus: 00pa3oBaHusi B 00JacTsAX, HE Tpe-
OyroIuX yriyOIeHHOM MaTeMaTH4eCKO MOATOTOBKH;



—FOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO, B TOM YHCJIE CaMO00pa30BaHUIO,
Ha MPOTSDKEHUM BCEU JKU3HM, CO3HATEIIbHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa3oBa-
HUIO KaK YCIIOBHIO YCTICITHOW MpodecCnoHAIBHON 1 00IECTBEHHON A TEIbHOCTH;

—TOTOBHOCTH M CTIOCOOHOCTH K CAMOCTOSITEIILHOM, TBOPUECKONW M OTBETCTBEHHOM
NEeSTEHHOCTH;

— FOTOBHOCTH K KOJUICKTUBHOUM paboTe, COTPYIHHYECTBY CO CBEPCTHUKAMH B 00-
pa3oBaTeNIbHOM, OOIIECTBEHHO TMOJE3HOH, y4eOHO-HCCIeNOBATEIbCKON, TPOSKTHOW W
APYTUX BUAAX NEATEIHHOCTH;

— OTHOIICHHE K MPO(eCcCHOHANTBHON NEeATeIbHOCTH KaK BO3MOKHOCTH YJacTHS B
PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIICHAIMOHATLHBIX TPOOIIEM;

MemanpeomMemHbixX:

— YMEHHE CaMOCTOSTEIBHO OMPECISTh IEIH ACATEIHPHOCTA U COCTABIIATH TUTAHBI
JESATETPHOCTH, CaMOCTOSITEIPHO OCYIIECTBIISATh, KOHTPOJIUPOBATh M KOPPEKTHPOBATH
JeSTETBLHOCTD;, MCIOIh30BAaTh BCE BO3MOXKHBIE PECYPCHI ISl TOCTHXKCHHS TIOCTABIICH-
HBIX TIeJIe M peanu3alliyl IUJIaHOB JESATEIBHOCTH; BBIOMPATH YCIICUTHBIC CTPATETHH B
Pa3IMYHBIX CUTYaIUsX;

— YMEHHE TPOJYKTUBHO OOIIAThCS M B3aMMOJCHCTBOBATH B MPOIECCE COBMECT-
HOW JIeATETHHOCTH, YYUTHIBATh MO3UIMHM JPYTHUX YYaCTHUKOB JEATEIBHOCTH, d(hdek-
THBHO pa3periaTh KOHPIUKTHI,

— BJIaJICHC HABBIKAMU MTO3HABATEIHHOM, YICOHO-UCCIEAOBATEIIBCKON U MTPOCKT-
HOHM JEeATETBHOCTH, HABBIKAMHU pa3penieHuss MmpoodJieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSTEIILHOMY TOMCKY METOJOB PEIICHHS MPAaKTHYCCKUX 3a/1ad, MPUMCHCHHIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

—TOTOBHOCTb M CHOCOOHOCTHP K  CaMOCTOSTEIBHOM  HMH(OpMAIMOHHO-
MO3HABATEIBHON JICITETbHOCTH, BKIIOYas YMEHUE OPUEHTHUPOBATHCS B PA3IMUHBIX HUC-
TOYHUKAX WH(POpMAIMK, KPUTHUYSCKHA OIICHWBATh M WHTEPIPETUPOBATH MH(POPMAITHIO,
MOJTy9aeMYI0 U3 Pa3IUnIHBIX UICTOYHUKOB;

— BJIaJICHUE S3BIKOBBIMU CPEJCTBAMU — YMEHHE SICHO, JJOTUYHO ¥ TOYHO HM3J1ararhb
CBOIO TOYKY 3PCHHSI, HCIIOJIb30BaTh aJIEKBATHBIC SI3LIKOBBIC CPEJICTBA;

— BJIaJICHAC HaBBIKAMH TI03HABATEIHLHON pEeQIIEKCHU KaK OCO3HAHUS COBepIIac-
MBIX JCUCTBHIA W MBICIUTEIBHBIX TPOIECCOB, UX PE3yJbTaTOB W OCHOBAaHWH, IPAHMII
CBOETO 3HAHWSI M HE3HAHWS, HOBBIX ITO3HABATEIBHBIX 3a/1a4 M CPEJICTB UX JTOCTHIKCHUS;

— [IEJICYCTPEMIICHHOCTh B TIOMCKAaX W MPUHSATUU PEIICHUN, COOOPA3UTEIHHOCTh 1
WHTYHIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX IPEICTABICHUN; CIIOCOOHOCTh BOCIIPHUHU-
MaTh KpacoTy U TapMOHHUIO MHUPA;

npeoMemHuIX:

— chopMHUPOBAaHHOCTH MPEJICTABICHUH O MaTeMAaTHKE KaK YaCTH MHUPOBOM KYIIb-
TYpbl M1 O MECT€ MaTEMaTUKH B COBPEMEHHOMW ITUBUIIM3AINH, O CIIOCO0aX OMUCAHUS Ha
MaTEeMaTHYECKOM SI3bIKE SIBJICHUH PEaIbHOTO MHPA;

— c(hopMHPOBAHHOCTD TIPEIICTABICHUI O MAaTEMATHYECKUX TIOHATHAX KaK O Bax-
HEHIUX MaTEMAaTHYECKUX MOJIETISIX, MTO3BOJISIFOIIMX OMKUCHIBATh U U3y4YaTh Pa3HbIC TPO-
IIECCHI U SIBJICHUS; TOHUMaHNE BO3MOKHOCTH aKCHOMAaTHYE€CKOTO MOCTPOCHUS MaTeMa-
TUYECKUX TEOPUH;

— BIIQJICHHE METOJIaMH JI0Ka3aTeNIbCTB U aITOPUTMOB PEIICHUS, YMEHUE UX TPH-
MEHSTb, POBOJIUTH JJOKA3ATEIbHBIE PACCYKACHUS B XOJI€ PEIICHUS 3a/1a4;



— BJIQJICHUE CTAHAAPTHBIMUA NPUEMAMHU PEUICHUS PALMOHAJIBHBIX W HPPALUO-
HaJIbHBIX, IIOKAa3aTEeIbHBIX, CTEMEHHBIX, TPUTOHOMETPUYECKUX YpPAaBHEHHH W HeEpa-
BEHCTB, UX CUCTEM; MCIIOJb30BAHUE TOTOBBIX KOMIBIOTEPHBIX MPOTPAMM, B TOM YHCIIE
JUIS1 TIOUCKA MYTH PEIICHUS M WJUTIOCTPAIIMY PELICHUS] YPaBHEHUM U HEPABEHCTB;

— c(OpMUPOBAHHOCTD IMPEICTABICHUI 00 OCHOBHBIX MOHATHAX MAaTEMAaTHYECKOTO
aHaJu3a U UX CBOMCTBAaX, BJIAJICHUE YMEHUEM XapaKTEPU30BaTh. MOBEJACHUE (DYHKIUH,
WCMOJIb30BAaHUE TOJYYEHHBIX 3HAHWM JJIS ONKMCAHHS M aHAW3a PEaJbHBIX 3aBUCUMO-
CTEH;

— BJIQJICHUE OCHOBHBIMH MOHATUAMU O TNIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPU-
yeckux (purypax, X OCHOBHBIX CBOMCTBaX; C(hOPMUPOBAHHOCTh YMEHHUS PacIiO3HABaTh
Ha YepTexax, MOJACISIX U B pPealbHOM MHUPE TeoMeTpuueckue (Purypel; NMpUMEHEHHE
M3YUYCHHBIX CBOMCTB reoMeTpuueckux Guryp u ¢Gopmys Ijis peIIeHUs reOMeTPUISCKUX
3aJ1a4 U 3a/1a4 C IMPAKTUYECKHUM COJCPKAHUEM;

— c(OpMUPOBAHHOCTH MPEJICTABICHUN O MPOIECCaX U SBJICHUAX, UMEIOIIUX Be-
POSITHOCTHBIN XapakTep, O CTAaTUCTUUYECKUX 3aKOHOMEPHOCTSX B pealbHOM Mupe, 00
OCHOBHBIX MOHATHUSAX 3JIEMEHTAPHOW TEOPUU BEPOSTHOCTEN; YMEHUN HAXOIWUTh U OIle-
HUBAaTh BEPOSTHOCTU HACTYIUICHUS] COOBITUN B MPOCTEUIINX MPAKTUUYECKUX CUTYaAIUIX
Y OCHOBHBIE XapaKTEPUCTUKH CITyYalHBIX BEJIIMYHUH;

— BJIQJICHUE HABBIKAMHU HCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MIPOTpPaMM MpPHU
pEILIEHNH 3aay.

1.4. Kosiu4yecTBO 4acOB HA OCBOEHHE NNPOrPAMMBbI AMCUHUIIIMHBI:
MakcuMasbHas yueOHas Harpy3ka oOydaromierocs — 481 gacos, B TOM 4mHcIe:
oOs13aTeNnbHAs ayIUTOpHAS yueOHast Harpy3ka ooydaromierocst — 323 9acoB.

2. CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. O0bem yueOHOI TUCHUIUINHBI U BUAbI y4e0HOH padoThl

Bup yueOHoi1 padoThI O0bem yacoB

MakcumanbHas yueOHast Harpy3ka (BCero) 481
OO6s3aTenpHas ayIUTOpHAs yueOHast Harpy3Kka (BCETo) 323
B TOM YHCIIE:

[IpakTuueckue paboThbl 112

KoHnTtposnbHbIe paboThI 23
BueaynuropHas camocTosiTesbHasi paboTa 158
IIpomesicymounas ammecmayus 8 popme IK3amena




2.2. KajeH1apHO-TeMAaTHYECKHUI IJIAH U coAep:kaHue ydeOHoi qucuuniaunabl OY1.04. MatemaTuka

HaumenoBanue Conepxanue yuefHOro MaTepuaJa, 1a6opaTopHbie padoThl U NPAKTHYECKHE 3aHATHS, CAMOCTOSITeJIbHAsl padoTa 00yualomuxcs O0bem | YpoBeHb
pas/ieJIoB U TeM Howmep, Tema ypoka | Coaepxanune y4eGHOr0 MaTepuaia 4acoB | OCBOEHMsI
1 2 3 4 5
Benenne 1.3HaueHne MaTeMaTHKH KaK HAyKH. MaremaTrka B HayKe, TEXHUKE, SKOHOMHKE, HH(POPMAIIMOHHBIX TEXHOJIOTHAX U MPAKTUYECKON 1 1
JESTEILHOCTH
2. llenw n 3amaun u3y4eHus MateMatuky. | Llenu u 3amaun n3ydeHnss MaTeMaTHKU IIPH OCBOCHUH PO eccnu 1 1
CamocTtosiTesibHAsi padoTa ody4darommx- | [IoaroToBUTh Npe3eHTaMIO 1/WIH COOOLICHUE O POJIM MATEMATHKHU B KM3HU COBPEMEHHOTO 3
csl YyenroBeKka / KBaTU(UIUPOBAHHOTO paboyero
Pa3znen 1. Anreopa
Tema 3-5. HarypanbHble 4uCla. Ilenbie ¥ pallOHAIbHBIC YHCIA. 3 2
1.1.JleficTBuTenbHbIC UnC- | 6. PanoHanbHbIE YnCa [{enple ¥ pallMOHAJIbHBIE YHCTIA. 1 2
Ja 7-8. MppanoHallbHbIE YHCJIa. HppanmoHaapHbIeUNCIA. 2 2
9. MHOkeCTBa NEUCTBUTEIILHBIX YHCEL. MHoKecTBa JENCTBUTEIBHBIX YUCE. 1 2
10-11. Moaybs ACHCTBUTEILHOIO YUCIA Moayinb 1eHCTBUTENBHOIO YKCia 2 2
12. KouTponbHas pabora Nel mo teme KonTponbnas padota Nel no Teme «JlelicTBUTENbHBIE YUCTIAY 1 2
«JleficTBUTENBHBIE YUCTA»
CamocTosiTeapbHasi padoTa o0yuyaomux- | Pemenne mpuMepoB Ha BEIIONHEHHE apr(pMETHICSCKIX ACHCTBHAN HAll YACIIAMA 8
csl
13-14. Metoa MaTeMaTU4eCKOi HHAYKIMK | MeToa MaTeMaTHUECKOW UHTYKITHH 2
Tema 1.2.Yucnossie 15-16. Onpenenenue yncnoBoii pyukmuu | OnpeneneHne YACIOBON (YHKIUU U CLIOCOOBI e¢ 3aJaHus 2
¢GbyHKIHN M CIIOCOOBI €€ 3aJaHus
17-19. CroiictBa yHKIHI CpoiicTBa (hyHKIMH 3 2
20-21.Tlepuoauueckue GyHKIUH [Tepuoanueckue GyHKIUN 2 2
22-23. OdpaTHast QyHKIHS O6parHas GyHKIUS 2 2
24. KontponpsHas pabora Ne2 «UucnoBeie | KonTpompHas padora No2 «HucnoBbie (yHKIHI 1
QyHKIIUNY
CamocrosiTeTpbHasi padoTa ody4daromux- | Pemenne 3amanuii Ha TeMy : QyHKIAA 6
csl
Tema 1.3. Tpuronomerpu- | 25-26. YnciioBasi OKpy»KHOCTb. UYucnoBasi OKPYKHOCTb. 2 2
yeckue QyHKIUH 27-28. Yncnosasi OKpY>KHOCTh Ha KOOpAU- | UKCIoBas OKPY>KHOCTh Ha KOOPAWHATHOM IIIOCKOCTH 2 2
HAaTHOM IJIOCKOCTH
29-31. Cunyc u kocunyc. TaHTeHC U KO- CuHyc ¥ KOCUHYC. TaHTeHC U KOTaHTEeHC 3 2
TaHI'CHC
32-33. Tpuronomerpuueckue GpyHKIHH TpuroHoMeTpudeckre GyHKIIUH YHCIOBOTO apryMeHTa 2 2
YHCIIOBOTO apryMeHTa
34-35. TpuronomeTrpuueckre GpyHKINU Tpuronomerprudeckre GyHKIIUN YTIOBOTO apryMeHTa 2 2
YIJIOBOT'O apryMeHTa
36-39. ®yHkumu y= sin X, y=cos X, UX OyHKIMH y= sin X, y=coS X, UX CBOWCTBA U rpadukn 4 2
CBOWCTBA M TPaQUKH
40. KonTponbHas padota Ne3 «Tpurono- KonTponbnas padota Ne3 «Tpuronomerpudeckie GyHKITTN 1 2
MeTpH4YecKue (DYHKIIUH»
CamocrosiTe1bHasi padora ody4yaromux- | Pemenue npumepos 6
csl
41-42. Tloctpoenne rpaduxa GyHKIHN IToctpoenne rpaduxa pyHKImH y=mf(x) 2 2
y=mf(x)
43-44. Tloctpoenue rpaduka GyHKIUH IMoctpoenne rpaduka pyaxmmu y=f(k x) 2 2

6




1 2 3 4 5
y=f(k x)
45. T'padpuk rapMOHUYECKOTO KOJICOAHHUS I'padyik rapMOHHUYECKOTO KOJIeOaHHs 1 2
46-47. dynknun y=tg X, y=ctg X, ux cBoii- | OyHknun y=tg X, y=ctg X, uX CBOIHcTBa U rpaduKu 2 2
CTBa M rpaduKu
48-50. OOpaTHBIE TPUTOHOMETPUIECKHE OO0paTHbIE TPUTOHOMETpHUIECKHE PYHKIINI 3 2
(dhyHKIIMH
CamocTtosiTeibHasi padoTa ody4yaommux- | BeimonHeHue 3aaHuii Ha IIOCTPOCHUE TPUTOHOMETPUUECKUX (PyHKIMIA 6
sl
Tema 1.4. Tpuronomerpu- | 51-54.IlpakTnyeckoe 3aHsITHE: [IPO- [Mpocreiime TPUrOHOMETPUYECKHE YPAaBHEHHUS 1 HEPABEHCTBA 4 2
YECKUE yPaBHEHHS CTEHIIINE TPUTOHOMETPHUIECKHE YpaBHE-
HHS M HEPaBEHCTBA
55-58. [IpakTuyeckoe 3ansiTue Metonsl | MeToasl pelieHNs] TPUTOHOMETPUYECKUX YPaBHEHUH 4 2
pELICHUS] TPUTOHOMETPHUIECKHUX ypaBHe-
HUH
59-60. Konrponbnast padora Ned «Tpuro- | Konrposbhas padora Ne4 «TpuroHomeTpudeckue ypaBHEHHS» 2 2
HOMETPHYECKUE YPABHEHHS»
CamocrosiTeibHasi padoTa ody4yaommx- | PerieHne TpUroHOMETPUYECKUX YPAaBHEHUI 6
sl
Tema 1.5. [IpeoOpazoBa- | 61-63. CuHYC 1 KOCHHYC CYMMEI B pa3Ho- | CHHYC M KOCHHYC CYMMBI U pa3HOCTH apTyMEHTOB 3 2
HHE TPUTOHOMETPUYECKUX | CTH apryMEHTOB
BBIPa)KEHUN 64. TaHreHc CyMMBI U pa3HOCTH apryMeH- | TaHreHc CyMMBbI M pa3HOCTH apryMEHTOB 1 2
TOB
65-66. DopmMyIibl IPUBEACHUS DopMyITbl IPUBEACHUS 2 2
67-68. ®opMyJIbl JBOHHOTO apryMeHTa. DopMyJIbl JBOMHOIrO aprymenTa. @opmyiibl IOHUKEHUS CTEIICHU 2 2
DopMyIIbl TOHMKEHHUS CTETIEHU
69-72. IIpeoOpazoBanme cyMMbI TpUroHO- | [IpeoOpa3zoBaHre CyMMBI TPHTOHOMETPHUYESCKIX (DYHKIUI B IPOU3BEICHUC 4 2
MeTpHYeCKUX (YHKIMH B TPOU3BEICHUE
73-75. Tlpeobpa3oBaHue IPOU3BEICHHUS [TpeoOpa3oBaHKe MPOU3BEIEHNS] TPUTOHOMETPUIECKUXPYHKIHN B CyMMY 3 2
TPUTOHOMETPUUECKUX (PYHKIMH B CyMMY
76. IIpeoOpazoBanue BeIpaXXeHHS A sin X IIpeobpaszoBanue BeipakeHUs A sin x + B cos x k Buxy C sin( x +t) 1 2
+ B cos x k Buay C sin( x +t)
77-80. MeTonpl pemieHns: TPUTOHOMETPH- | MeTObl pelreH s TPUTOHOMETPHICCKUX YpaBHEHHHA 4 1
YEeCKUX ypaBHEHHH
81-82. KourposnbHas padota Ne5 «IIpeod- | KoutposbHas pabora NeS «IIpeobpa3oBaHie TPUTOHOMETPUUSCKUX BBIPAKECHHIT» 2 2
pa3oBaHHE TPUTOHOMETPUUECKHX BbIpa-
JKEHHN»
CamocrosiTesibHasi padoTa odyuawouux- | Pemenne npuMepoB ¢ MOMOIILI0 GOPMYIT MIPUBEACHUS, CHHYC M KOCMHYC CYMMBbI U Pa3HOCTH 6
csl apryMeHTOB
Tema 1.6. Kommuiexkcusle | 83-84. Komrutexcubie uncna u apudmern- | KoMruiekcHbie unciia 1 apudMeTHdeckue onepariy Haj HUIMA 2 2
qucia YecKHUe ONepaliy HaJl HUMHU
85. IIpakTuyeckoe 3ansaTue. Kommiekc- | KoMruiekcHble 4nciia 1 KOOpAWHATHAS TNIOCKOCTh 1 2
HbIE YHCJIa M KOOPJMHATHAsI INIOCKOCTh
86.Tpuronomerpuueckas popma 3arniucu Tpuronomerpuyeckast popma 3anucy KOMIIEKCHOTO YHCiIa 1 2
KOMIUIEKCHOTO YHCIIa
87. KommekcHble gucia 1 KBaJpaTHbIE KomMmnekcHsle yncia 1 KBaApaTHbIE ypaBHEHUS 1 2
yYpaBHEHHUSI
88-89. M3Bieuenne KOMIUIEKCHOTO uncyia | VI3BieueHre KOMIUIEKCHOTO YMCiia B CTeNeHb. V3BiIedeHne KyOnueckoro KOpHs N3 KOMIUIEKC- 2 2

B CTeTieHb. V3BiIeueHNe KyOU4eCcKoro Kop-
HSl U3 KOMIUIEKCHOT'O YHCJIa.

HOr'o 4yucia.




1 2 3 4 5
90. Konrposbhas pabora Ne6 «. Kom- Kontpospnas pabota Ne6 «. KoMmIiekcHbIe drciay 1 2
TUICKCHBIE YnCiIa
Tema 1.7. Ilponssognas | 91-92. UnciioBble NOCIE10BATEIHLHOCTH YucioBble MOCIEA0BATEIbHOCTH 2 2
93-94. IIpenen yucnoBoii mocnenoBarenb- | [Ipemern 4rciIoBoM MOCIEIOBATEIEHOCTH 2 2
HOCTH
95-96. INpenen pyHKIHH [penen GpyHkImn 2 2
97-98. Onpenenenne NpoOU3BOIHOM OnpeneseHre MPOU3BOIHOM 2 2
99-102. ITpakTHYecKOe 3aHs- Brrunciienne mpou3BOIHBIX 4 2
THe.BBIuncieHre Nponu3BoIHbIX
103-106. Juddepennmponanue cnoxxsoit | AnddepennupoBanue ciaoxnoi pynkunu. ndpdepennupopanre oopaTHoN GyHKIMN 4 2
¢yaxunn. uddepenmupoBanue odpat-
HOH (yHKIMH
107-108. YpaBHeHHe KacaTelbHOH K rpa- YpaBHEHHE KacaTeIbHOH K TpaduKy GyHKIMN 2 2
UKy byHKIIUH
109-110. KonTponsHas padbora No7 Kontpompaas padota Ne7 «IIponsBomHas 2 2
«I1pounsBogHas»
111-113. IIpuMeHeHHe TPONU3BOTHOI ISt [TpumeHeHne MPOU3BOAHOM /I UCCIEAOBaHNS PYHKIIMI 3 2
ucciIe0BaHus (PYHKINH
114-116. ITocrpoenue rpadukos pyukuuii | [loctpoeHue rpadukoB HyHKIHI 3 2
117-120. IlpakTyeckoe 3ausitue. [1pu- [TpumeHeHne MPOU3BOAHOMN /IS OTBICKAHMSI HAUOOJBIINX U HAMMEHBIIUX 3HAYCHUH BEINUNH 4 2
MEHEHHE TIPOU3BOJHON AJISI OTHICKAHHSA
HanOONBIINX ¥ HAMMEHBIINX 3HAUCHHUH
BEJINYUH
121- 122. KonurposbHast pabora Ne§ Kontpomnsnas pabora Ne8  «IIpousBogHas» 2 2
«[IpousBoxHas»
CamocTosiTeibHAsi padoTa ody4yaommx- | BeimonHeHnue 3a1aHuii Ha TEMY: IPOU3BOTHAS 6
csl
Tema 1.8. KomOunaropu- | 123-124. [IpaBmino ymHoxeHus. Komouna- | IIpaBumo ymaoxenus. KomOunaropHsie 3agaun. [lepectaHoBKY u (haKTOpHAITBI 2 2
Ka ¥ BEPOSATHOCTh TopHBIe 3a1aun. [lepectaHoBKH 1 (akTo-
pHAIBI
125-126. Be160p HECKOMBKUX AIIEMEHTOB. | BBIOOp HECKONBKHX 371eMeHTOB. buHOMUabHbIE KO3 OUITHESHTHI 2 2
BuHoMuaibHbIe K0P OHUITMESHTHI
127-129. Ciiy4aiinble coObITHS 1 UX Bepo- | CiyuaiiHble COOBITHS U MX BEPOSITHOCTH 3 2
SATHOCTH
130-131. TpakTHyeckoe 3ansiTue. Tpu- TpuroHoMmeTpruieckue GyHKITUH 2 2
TOHOMETpUYeCKHe PYHKIIUI
132-133. IIpakTyeckoe 3ansitue. [1po- Pemrenne npocTeHInx TPUrOHOMETPHUECKUX YPAaBHEHUH 1 HEPABEHCTB 2 2
CTEHIIINEe TPUTOHOMETPHUIECKHE YpaBHe-
HHSI M HEpaBEHCTBA
134-135. IIpakTnyeckoe 3ausirue. Kom- | KoMruiekcHbie unciia v apudMeTieckue onepaiy Haj HUIMA 2 2
IUICKCHBIE Ynciia U aprudMeTHiecKue ore-
panuu HaJl HUMH
136-139. IlpakTHyeckoe 3ausitue. Boi- 4 2
YHCJIEHHE POU3BOTHBIX
CamocTtosiTenbHast padoTa ody4yaommx- | PemreHne KoMOMHATOPHBIX 3ajad, 33/1a4 IO TEOPHH BEPOSITHOCTEH 6
sl
Paznen 2. 'eomeTpus
Tema 2.1. Beenenue. [Ta- | 140. OcHOBHBIC OHSTHSI CTEPEOMETPHUH. OCHOBHBIE TIOHATHS CTEPEOMETPUN. AKCHOMBI CTEPEOMETPHN 1 2
PaJUICNIBHOCTD NPSIMBIX U | AKCHOMBI CTEPEOMETPHHU
TI0CKOCTEH 141. HekoTopble CICICTBHUS U3 AKCHOM HekoTopsle ciencTBUs U3 aKCUOM 1 2
142-143. IlpakTnyeckoe 3ausirue. Peme- | Pemienue 3aj1a4 Ha mpUMeHEHHE aKCHOM CTEPEOMETPHHU M UX CJISJCTBHUI 2 2
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HUE 33724 Ha PUMEHEHUE aKCHOM CTe-
PEOMETPHUH U MX CICACTBUI

144. TapannensHble NpsSMbIE B IPOCTPaH-
CTBE, IapAJUICIIBHOCTD TPEX MpsAMBIX. [1a-
PaJuIeIbHOCTB NPSIMOI U IIOCKOCTH

ITapannensHble IpsAMbIE B IPOCTPAHCTBE, MapaJJIEIbHOCTh TPeX NpsMbIX. [lapannensHoCTh
MIPSIMON U TIOCKOCTH

145. MIpakTuyeckoe 3anaTue. Peenne
3a1a4 Ha apauleNIbHOCTh IPSIMON H
IJIOCKOCTH

Peienue 3amau Ha MnapajjicJIbHOCTb HpﬂMOfI " IJIOCKOCTHU

146. CkpenmBaromuecs npsiMpie. YTIIBI C
COHANpaBJIEHHBIMHI CTOPOHAMH. YTOI
MEXY IPSIMBIMU

CerHII/IBaIOHII/IeCﬂ MpsAMBbIC. Vel ¢ COHaINpaBJICHHBIMU CTOPOHAMMU. Yron MEKAY MPAMbIMU

147-148. IlpakTnyeckoe 3ansitue. Peme-
HHeE 337124 Ha HAXOXKJCHUE YIila MEeXIY
OPSIMBIMH

Pelienue 3amay Ha HAXOXKJICHHUE yria MEKAy NpAIMbIMU

149. KonrposnbHas pabora Ne 9 o Teme:
«B3anMHoOe pacnonoxeHue npsMbIX B
IPOCTPAHCTBEY

KOHTpOJ'II)HaSI pa60Ta Ne 9 o Teme: «B3anmHOe PACIIOJIOKCHHUC MTPAMBIX B IPOCTPAHCTBEC»

150. IMapaiienpHbIe MIOCKOCTH

Hapannem,HLIe IIJIOCKOCTH

151. IlpakTu4eckoe 3ansiTue.Pemenne
3a1ay4 no teme «CBoiicTBa napai-
JIEJBHBIXIUIOCKOCTEN)Y

Pemenue 3amau no Teme «CBONCTBA MapauIENbHBIXIUIOCKOCTEH»

e

152. Terpasap. Iapannenenumnes

Terparap. [lapamenenunen

153. IlpakTu4yeckoe 3ansTue. Penenne
3a/1a4 Ha MOCTPOCHHE CCUCHHH

Pemrenue 3agay Ha IOCTPOCHUE CEUCHUI

e

154. KonrponpsHas padora Ne 10 o Teme:
«TapanienbHOCTh IPSAMBIX U IUIOCKOCTEM

Kontpomxpras padota Ne 10 mo teme: «[lapamieapbHOCTb IPSAMBIX H TUIOCKOCTEI

CamocrosiTejibHasi padoTa 00y4arouux-
cs

Pemtenue 3amau

10

Tema 2.2.
IlepneHIUKyYISIPHOCTD
IPSIMBIX U IIOCKOCTEN

155. IlepnieHaUKyYISIpHBIE IPSIMBIE B IIPO-
CTpaHCTBE, MapauIeIbHbIEC IPSIMbIE Mep-
NEeHIUKYJSIPHBIE K TuTockocTh. [Ipu3Hak
MEePHIEHANKYIIPHOCTH IPAMON U MIOCKO-
CTH

IlepnieniuKynsipHBIE NIPSIMBIE B IPOCTPAHCTBE, NIAPAJUIEIbHBIE IIPSIMbIC NIEPIIEHUKYIIIPHBIE K
m1ockocTu.IIpu3Hak nepneHIuKyJIIpHOCTH NPSAMOIL U IIIIOCKOCTH

156. Teopema o mpsIMOH, IEPIICHIUKYIISP-
HOM K INIOCKOCTH

Teopema o npsIMOH, NEPIIEHAUKYIISIPHON K IIIOCKOCTH

157. IIpakTuyeckoe 3ansiTue. Pemenne
3a1a4 1o TeMe «[leprneHauKyIIpHOCTh
IPSIMOH 1 TIIIOCKOCTH»

Pemenue 3anaq no reme «llepneHuKyIspHOCTD NPSIMOU U TUNIOCKOCTH

158. PaccrostHue OT TOYKH J0 IUIOCKOCTH.
Teopema 0 Tpex NepneHAUKYIpax. Yol
MEXTy TIPSIMOH M MJIOCKOCTBIO

Paccrosinue oT To4kM 10 TIOCKOCTU. Teopema 0 Tpex NepHIEeHANKYIApax. YToJl MEXAy IpIMOi
U TIOCKOCTBIO

159. TIpakTu4yeckoe 3ausirue.Pemenne
3a1a4d o Teme «Teopema o Tpex ImeprieH-
JIIKYJISIpax, yrojl Mexay NpsMoH U mioc-
KOCTBIO»

Pemenne 3amau mo teme «Teopema o Tpex MEePIEHANKYIIPaX, YTOJI MEXIY IPAMON U MIIOCKO-
CTBIO»

160-161. ITpakTuyeckoe 3ansitue. Pemre-
HUE 33]]a4 Ha HAXOXKJCHHE YTIIa MEKIY
PSMOH U IIOCKOCTEIO

Pemienne 3a1a4 Ha Hax0XKJIEHHUE YIJIa MEX]Ly TIPSIMOM U IJTIOCKOCTHIO

162. [IByrpanuslii yrou. [Ipu3Hak nepres-
JWKYJISIPHOCTH ABYX IJIOCKOCTEN

JByrpannsiii yroa. IIpu3Hak nepneHAUKyJISPHOCTH ABYX INIOCKOCTEN




1 2

163. TIpsMOYyTOIBHBIN MapauIeICIuIe I,
Ky0

[IpssMoyTONBHBIN TapasuieenuIe, Kyo

ENFN

164. IIpakTuyeckoe 3ansaTHe. PemeHue
3a1a4 Ha CBOHCTBA NPSIMOYTOJIEHOTO TIa-
pajulenienuneia

Pelenue 3ama4 Ha CBOMCTBA MpAMOYTOJIBHOI'O IMapajijiejcnumneaa

165. [IpakTuyeckoe 3ansaTHe. PeneHne
3ana4 1o TeMe «llepreHauKyIsIpHOCTb
IIOCKOCTEN»

Pelenue 3amad mo teme ((HepHeHI[I/IKyJ'IHpHOCTB ILUIOCKOCTEH»

166. KonrponbHast pabora Ne 11 1o Teme:
«[lepreHIUKYIAPHOCTD NPSIMBIX M ILIOC-
KOCTEN»

Kontponbnas pabora Ne 11 mo teme: «IleprneHauKyIIpHOCTb MPSMBIX U INTIOCKOCTEH

CamocrosiTe1bHasi padoTa 00y4Yaronux-
cs

Pemenue 3amau

10

Tema 2.3. 167-168. [ToHsiTHEe MHOTOTpaHHHUKA.
MHoOTOrpaHHUKH [pusma. [Tnomaas MOBEPXHOCTH MIPU3MBI

[lonsTue MHOTOrpaHHHUKA. HpnaMa. HJ'IOHIaZ[L MOBCPXHOCTU MIPHU3MbL

169-172. IlpakTuyeckoe 3ansitue. Pe-
[IeHHE 3a]1a4 Ha HAXO0XICHUE TUIOIIa N
MTOJIHOM M OOKOBO# OBEPXHOCTHU

Pemenue 3amau Ha HaX0X/ICHHUE TUIOIAAN TOITHOM U OOKOBOI TOBEPXHOCTH

173. Ilupamua. [IpaBusibHas nupamuIa

[Tupamuja

174-175. IIpakTH4YecKoOe 3aHs-
THe.Pemenne 3aga4 mo teme «lIupamumay

Pemenue 3anaq nmo teme «llupamugay

176. Ilpaktuueckoe 3ansiTue. Pemenne
3aja4 rno TeMe «lIpaBuibHas mupamMuIa»

Pemenne 3aJa4 110 TeM€ ((HpaBI/IJ'ILHaH nupamuaa»

177. Yceuennas nupamuaa. [lonstue npa-
BIJILHOTO MHOTOTPaHHHKA

VYceueHHas nupamuja

178. [IpakTuyeckoe 3ansTHe. PenieHne
3aga4 1o teme «l lupamuapby

Pemenue 3agau o Teme «IlupamMuab»

179. KontpomsHas pabora Ne 12 mo teme:
«MHOTOTpaHHUKI

Kontponpras padota Ne 4 mo teme: «MHOTOTpaHHHKI»

CamocTosiTesibHasi padoTa 00y4arouux-
cs

Pemenue 3amau

Tema 2.4. 180. INousiTre BekTOpa. PaBEHCTBO BEKTO-
BekTopsr poB. CiioKeHHE U BBIYUTAHHUE BEKTOPOB.

ITonstue Bekropa. PaBeHCTBO BeKTOpOB.ClI0XKEHNE U BEIUNTAHHE BEKTOPOB.

181. Brrunranue BeKTOpoB. Anrebpande-
CKasi CyMMa BEKTOPOB. Y MHOXKCHHUE BEK-
TOpa Ha YHUCIIO

Brruuranue BekTopoB. Anredpandeckas CyMMa BEKTOPOB

182. IlpakTuueckoe 3ansiTue. Pemenne
3a/1a4 1Mo TeMe «Y MHOXKEHHE BEKTOpa Ha
YHCIION

Pemenne 3aJa4 I10 TEMEC «YMHOXKECHUE BEKTOpPA HA YHUCIIO»

183. Komruianapssie BekTophbl. [IpaBuiio
napajienenunesaa. PaznoxeHue BeKTopa
10 TPEM HEKOMILIAHAPHBIM BEKTOPaM

Kommnanapusie BekTopsl. [IpaBuno napannenenunena

184. lIpakTuyeckoe 3ansTHe. Penienne
3ajau 1o TeMe «Pa3noxeHue BeKTopa no
TpeM HEeKOMIUTaHAPHBIM BEKTOpamM»

Pemenne 3ana4d o teme «Pa3nokeHne BEKTOpa MO TPEM HEKOMIITAHAPHBIM BEKTOPAM

185. Konrposbhas pabora Ne 13 mo teme:
«BekTopb»

KonTponbaas padota Ne 5 mo teme: «Bektops»

CamocrosiTe1bHasi padoTa 00y4aronux-
csl

Pemenne 3agau

Paznen 3. Havyajia MaTeMaTH4Y€CKOI0 aHAJIHN3A
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1 2 3 4
Tema 3.1. 186-187. MHOrO4JICHBI OT OJHOM Iepe- MHOTrO4ICHBI OT OHOM MEPEMEHHOM 2
MHoro4neHs! MEHHOI1
188-189. MHoOrouwIeHb! OT HECKOJIBKUX MHOrouseHsl OT HECKOJIbKUX MePEMEHHBIX 2
ePEMEHHBIX
190-191. YpaBHEHHS BBICIINX CTEIICHEH VpaBHEHHS BBICIIMX CTEIICHEH 2
192 . KonrponsHas padora Nel4 «MHoro- Konrponbnas padbora Nel4 «MHOTOUWICHBI» 1
WICHBD
Tema 3.2. 193-194. TTonsTre KopHS n-oi creneHu U3 | IloHsTHE KOPHS N-01 CTENEHU U3 ACHCTBUTEIBHOTO YUCIIa 2
Crenenu u kopau. Cre- IEHCTBATEILHOTO YHCIIA —
neHHbIe QyHKIMM 195-197. ®yukuun y = ¥/ x , ux cBoiictBa | @ynkuun ) =/ X , ux cBolicTBa U rpaduKn 3
1 rpaduKH
198-200. CroiicTBa KOpPHS N-0if CTETIEHN CBoiicTBa KOpHS N-OH CTENICHH
201-203. IIpakTHYecKoe 3aHs- [TpeoOpazoBaHue BHIPAKEHHUH, COJIEPIKAIINX PAJAUKAIIBI
THe.IIpeoOpazoBanre BEIpaKESHHIHA, CO-
JIepKaIUX paiuKalIbl
204. KontposbHas padota Nelb Konrtposbnas pabora Nel5 1
205-208. ITonsTHE CTEIICHH C JIFOOBIM pa- [TonsTHE CTETIEHN C TFOOBIM PallMOHATIBHBIM MTOKa3aTeIeM 4
IIMOHAJILHBIM ITOKa3aTelIeM
209-212. CrenenHble GpyHKINHU, UX CBO¥- CreneHHble (GYHKIMU, UX CBOMCTBA U TpadUKH 4
cTBa U rpaduku
213-214. N3BneyeHne KOpHS U3 KOM- W3BneueHne KOpHS 13 KOMIUIEKCHOTO YHCIIa 2
IJIEKCHOTO YUCTIa
215-217. Ilpaktnyeckoe 3ansaTuelloro- | [loBropenue. CTeneHu u KOpHU 3
penne. CTeneHH B KOPHU
CamocrosiTepbHasi padoTa o0yuaomux- | Pemenne mpumepoB Ha Temy: CBOHCTBa KOPHS N-0OU CTENIEHH, IpeoOpa3oBaHNe BEIPAKECHUH, 10
csl COJICPIKAILMX paIUKaIIbI
Tema 3.3.ITokazatensnas | 218-220. [loka3zarenbHas GpyHKIMS, ee IToxasarenbHas GyHKIHNS, €€ CBOWCTBA U TpaduK 3
u norapupmMuyecKas CBOMCTBA U rpaduk
byHKIMS 221-222. Iloka3arenbHble ypaBHEHHS U IToxasarenbHbIC ypaBHEHUS 2
HEepaBeHCTBA.
223-228. IlpakTuyeckoe 3anstue. [loka- | [TokazaTenpHBIC HEpaBEeHCTBA 6
3aTeIbHbIC HEPABEHCTBA M YPABHEHHSI.
229-230. IMonsitue norapudma. Jlorapud- | Ionsitue norapupma 2
MHUUecKask QYHKIIHS, € CBOWCTBA U rpauiK
231-233. IlpakTuyeckoe 3ansitue. Jlora- | Jlorapupmrueckas QyHKIms, ee CBOMCTBA U rpaduK 3
pudmuyeckas GyHKIHA, €e CBOWCTBA U
rpaduk
234. KonrponpHas padota Nel6 «Ilokaza- | KonTpompHas pabora Nel6 «[loka3arenpHas u morapupmudeckas GyHKITUSL 1
TeNbHAs U Jorapugmudeckast GyHKIHsI»
235-238. Croiictra jiorapuhmMoB Caoiicta sjorapuMoB 4
239-240. Jlorapudmuueckue ypaBHeHus 1 | Jlorapugmuieckue ypaBHEHHs 2
HepaBeHCTBa
241-245. TlpakTnyeckoe 3ansTue. Jlora- | Jlorapupmudeckue HepaBeHCTBA 5
pudMHUUECKHe HEPABEHCTBA U YPaBHEHUS
246-248. Ilpaktnyeckoe 3austue. lup- | dAnddepennupoBanne nokasareabHOH 1 lorapudMuueckoil QyHKIuH 3
(epeHIMpOBaHIE NIOKA3aTEIbHON U JIoTa-
pubMudeckor HYHKITUH
249. KonrpossHas padora Nel7 «Jlora- Kontponbnas pabora Nel6 «Jlorapudmuueckie ypaBHEHHSI 1 HEPaBEHCTBa» 1

pudMuUecKre ypaBHEHUS 1 HEPABEHCTBAY
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1 2 3 4
CamocTosiTeJibHasi padoTa odyuaonux- | Permenne mokazaTrenbHBIX YpaBHEHHMA 5
sl

Tema 3.4. [lepBooOpasnast | 250. [lepBooOpa3Has u HeolpeaeIeHHbIH IlepBooGpasHas u HeolpeaeNeHHbII HHTEerpa 1
Y HHTErpan MHTETPA
251-253. IlpakTnyeckoe 3ausrue. [lep- IlepBooGpa3Has u HeollpeaeNeHHbII HHTEerpa 3
BOOOpa3Has U HEOIpeAEICHHBII HHTErpal
254. OnpeneneHHBIH HHTETPAT OnpeneneHHBIH HHTETPA 1
255-258. IIpakTuueckoe 3ansitue. Pe- Pemenne npruMepoB Ha oNpeAeTICHHBIA HHTETpa 4
IIEHHE TIPUMEPOB Ha ONPEEeIICHHBIH HHTE-
rpan
259. KonrponpHas pabota Nel8 «Ilepso- Kontponpuas padora Nel7 «IlepBooOpa3Has u MHTETpa» 1
oOpazHas ¥ HHTErpam
CamocTosiTebHasi padoTa o0yyaomux- | Pemenne 3aganuii Ha TeMy : HHTErpa 6
sl
Tema 3.5. 260. BeposTHOCTh U TeOMETPHSI BeposSTHOCTh ¥ reoMeTpHst 1
OreMeHTBI TeOpHH Bepo- | 261. He3aBucuMBble MOBTOPEHUS UCTIBITA- HesaBucumbie OBTOPEHUS UCMBITAHUN C ABYMS UCXOJIaMU 1
ATHOCTEH U MaTeMaTH4e- | HHUM C ABYMS MCXOIaMH
CKOM CTaTUCTUKH 262. Cratuctrdeckue MeTonsl 00padotku | Craructudeckue MeToisl 00paboTku nHpopmMarmu. ['ayccoBa kpuBast. 3aKOH OOJBIINX YHCEI 1
undopmanun. ['ayccoBa kpuBasi. 3akoH
0ONBIINX YHCeT
Tema 3.6. 263-264. PaBHOCHIILHOCTh YPaBHCHUI PaBHOCUIBHOCTH YpaBHEHHIT 2
YpaBHEHUS U HEpaBEeH- 265-268. IlpakTnyeckoe 3ausitue. O0- OO611e METOABI peIIeHUs ypaBHEHHH 4
cTBa. CHCTEMBI yPaBHEHHH | IIIHE METO/Ibl PEIICHUS] YPABHCHU
W HCPaBCHCTB 269-270. PaBHOCHIILHOCTh HEPABEHCTB PaBHOCHILHOCTh HEPABCHCTB 2
271. YpaBHEeHUs U HEPABEHCTBA C MOy~ YpaBHEHUs U HEPABEHCTBA ¢ MOLYJISIMU 1
JSIMA
272-274. IlpakTuyeckoe 3aHATHE. YpaB- | YpaBHEHHUS U HEPAaBEHCTBA C MOAYISIMU 3
HEHUs 1 HePaBEHCTBA C MOYJISIMU
275. YpaBHEeHUS U HEPAaBEHCTBA CO 3HAKOM | YpaBHEHUs U HEPAaBEHCTBA CO 3HAKOM paJiiKajia 1
pajKaia
276-278. IlpakTHyeckoe 3aHsATHE. YpaB- | YpaBHEHUS U HEPABSHCTBA CO 3HAKOM PaUKala 3
HEHUsI M HEPaBEHCTBA CO 3HAKOM paJiuKaja
279-280. IIpakTnyeckoe 3aHsATHE Y paB- YpaBHEHUsI U HEPABEHCTBA C IByMSI IIEPEMEHHBIMU 2
HEHUS 1 HEPAaBEHCTBA C IByMs IIEpEeMeH-
HBIMH
281-282.J10ka3aTenbCTBA HEPABEHCTB Jloka3arenpCcTBa HEPABEHCTB 2
283-284. IlpakTuueckoe 3anstue. Cu- Pemenne cuctem ypaBHCHHI 2
CTEMBI YpaBHEHUI
285. KonrposnbHas padota Nel9 «Ypasue- | KoutposbsHast padota Nel8 «YpaBHeHust u HepaBeHcTBa. CHCTEMBI yPaBHEHUI U HEPABSHCTB) 1
HUS ¥ HepaBeHCTBa. CHCTeMbl ypaBHEHHI
Y HEPaBEHCTBY
CamocrosiTesibHasi padoTa odyuaouux- | Pemenne ypaBHeHUH 6
csl
Pasnea 4. I'eomerpusi.
Tema 4.1. Metox koopau- | 286. IIpssmoyrosipHas cucrteMa koopanHat | IIpsiMoyrosibHast cucteMa KOOPJIMHAT B IPOCTPAHCTBE 1
HaT B IPOCTPaHCTBE. [[BU- | B IPOCTpaHCTBE
KEHUE. 287. Koopnunatops! BekTopa. Ces3b Mex- | Koopaunarops! BekTopa. CBs3b MEXy KOOPAWHATAMH BEKTOPOB M KOOPAUHATAMH TOYEK 1
JIy KOOp/IMHATAMU BEKTOPOB M KOOP/IHHA-
TaMH TOYEK
288-289. Ilpakrnueckoe 3ausrue. [Ipo- | Ipocreiinue 3aja4i B KOOpAUHATAX 2
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1 2 3 4
CTEHIINE 331a491 B KOOPANHATAX
290. KonrpossHast padora Ne20 "Koopau- | Konrponbnas pabora Nel9 "KoopauHatbl TOYKHM ¥ KOOPIMHATHI BeKTOpa' 1
HaThbl TOYKH M KOOPJHMHATHI BeKTOpa'
291. Vron mexnay Bekropamu. CkamsipHoe | YTox Mexay Bekropamu. CKaJsipHOE TIPOHU3BEICHIE BEKTOPOB 1
IPOU3BEICHUE BEKTOPOB
292 IlpakTHyeckoe 3aHsiTue. Brruncie- Beruncienue yrios Mex 1y NpsSIMBIMH M TUIOCKOCTSIMH 1
HHE YTJIOB MEXy IPSMBIMH U IIOCKO-
CTAMH
293. IIpakTHyeckoe 3ansiTHe. PeneHne Pemenne 3anay: "CkanspHoe Ipou3BeieHHEe BEKTOPOB" 1
3ana4: "CkanspHoe NPOU3BECHNUE BEKTO-
pOB"
294. OceBas U ICHTPAJIbHAS. CHMMETPHSI OceBas U IIeHTpaJIbHAasi CHMMETPHSI 1
CamocTtosiTeibHast padoTa ody4yarommux- | Pemenne 3agay 6
csl
Tema 4.2. unuuap, xo- 295. IMowsatre munmuHapa. [Iromans mo- [onstue unnunaapa. [Inomans NOBEPXHOCTH UUIHHIPA 1
HYC | IIap BEPXHOCTH IIMJIMHpA
296. IIpakTuyeckoe 3ansiTue. PeneHue Pemenue 3amau no Teme: " I[lonarue nunuuapa. Ilnomans noBepxHocTy uIuHApa " 1
3a1ay4 no teme: " [lonstue nunuHapa.
[Touaap MOBEPXHOCTH IMIMHIpa "
297. Iousatre xonyca. [nomaap moBepx- [TonsTue konyca. [1no1aap MOBEpXHOCTH KOHYCA 1
HOCTH KOHYyca
298. YceueHHBIH KOHYC VceueHHBIH KOHYC 1
299. IpakTnyeckoe 3ansaTue. Konyc. Komnyc. Pemienue 3anau 1
Pemenue 3amau
300. Cdepa u map. Bzaumuoe pacmoio- Cdepa u map 1
JKeHue cdepsl U miockoctu. KacarenbHas
IJIOCKOCTh K chepe
301. TTmomaas chepbl [Tnomanpe chepsl 1
302. IIpakTuyeckoe 3ansATHE. Pemenne Pemenue 3amau mo teme: "Coepa" 1
3aga4 o Teme: "Chepa"
303-305. IIpakTuyeckoe 3ansiTue. Peme- | Pemenne 3a1a4 Ha MHOTOTPaHHUKY, HIIHH/D, IIap H KOHYC 3
HHE 3a/1a4 Ha MHOTOTPaHHUKH, IIIIMH/D,
11ap U KOHYC
306. Konurposnbhas padota Ne21 «Ilu- Konrposbnas padota Ne20 «L{pmuHap, KOHYC U Iap» 1
JMHAP, KOHYC U MIap»
CamocrosiTeabHasi padora odyuaouux- | Permenne 3amau 6
csl
Tema 4.3. O0BeMbI TEN 307. [TousaTie 06beMa. OOBEM TPSIMO- [MonsTHe 00bemMa. OOBEM MPSIMOYTOIBHOTO MapajuIeIICTHIIeIa 1
YTOJIBHOTO MapaJuiesienuneia
308. IIpakTHyeckoe 3anHsiTHe. PenieHne Pemenne 3amau mo teme "OO0BeM MPSIMOYTOIBHOTO Hapaienenuneaa " 1
3aga4 1o TeMe "O0beM MPSAMOYTOIbHOTO
napajuienenumnesaa "
309. O6bem npsimoit mpusmbl. O0beM - | O0BeM npsiMoit npu3mbl. O0bEM LIITHHIPA 1
JIMHApA
310. IIpakTnyeckoe 3anaTue. Pemenne | Pemenne 3agad no teme "OObeM NpsIMOM NPU3MBI U IHIMHAPA" 1
3ana4d o Teme "O0beM IpsAMOor IPU3MBI U
nuauHApa"
311. IpakTHyeckoe 3ansiTue. Boruncne- | BeruncieHne 00beMOB Tell C TOMOIIBIO ONTPEAEIEHHOT0 HHTETpaja 1
HHE 00BEMOB TeJI C TOMOIIBIO OIpeeIeH-
HOTO MHTerpajia
312. O6beM HakIOHHOH mpu3MbL. O0BEM O0BeM HaKJIOHHOW TTpU3MbL. O0BEM MUPaMUIB 1
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2 4
nupamuibl. OObeM KOoHyca
313. lIpakTuyeckoe 3anATHE. PemcHue Pemenue 3amau mo teme "O0beM mupamMubr" 1
3aaa4 no Teme "O0beM mupaMusr"
314-315. IlpakTuyeckoe 3ansitue. Peme- | Pemenne 3amaq mo teme "OObeM KoHyca" 2
Hue 3aaa4 1o Teme "Oo0beM KoHyca"
CamocTosiTebHast padoTa ody4yarommux- | Pemenne 3agay 12
csl
316. KonrponpHas pabota Ne22 "O6nem Kontpompnas padora Ne21 "O6nem Ten" 1
Ten"
317. O6bem mapa. Oobem mapoBoro cer- | O6wveM mapa. O0beM MAPOBOT0 CErMEHTa, IAPOBOTO CJIOS U IIAPOBOTI'0 CEKTOPA 1
MEHTa, IIAPOBOTO CJIOSI U IAPOBOTO CEK-
TOpa
318. O6wem mapa u ero yacteil. Pemmenne | O0beM mmiapa u ero yacteil. Pemrenue 3anau 1
3a1a4
319. IMnomans chepsl [Tnomank cdepsl 1
320-321. IlpakTnyeckoe 3ausTHe. Peme- | Pemenne 3a1ay Ha MHOTOTPaHHUKH, LIMJIMHIP, KOHYC H IIap 2
HHE 3a/1a4 Ha MHOTOTPaHHUKH, [IJIMH/D,
KOHYC U 11ap
322-323. KonrposbHas padboTa Kontposbnas padota Ne5 "O6beM miapa u miomnaas chepsr” 2
Ne23"O6meM 11apa u miomaab chepsr”
CamocrosiTeabHasi padoTa odyuyaromux- | Pemenne 3amaq 16

cs

9K3AMEH
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3. YCJIOBUSA PEAJIU3AIIUU PABOYEM ITPOT'PAMMBI YUEBHOM
JAUCHUIIJIMHBI OY 1.04. MaTemaTuka

3.1. MaTepuajibHO-TeXHUYECKOeoOecedeHne

Peanuzamus nporpaMMbInpeanonaracTHaINIuey4e0HOrOKaOHeTa.

O6opynoBanneyueOHOTO KaOUHETA:

— [IOCAI0YHbIE MECTa MO KOJMYECTBY 00YYaIOUINXCS;

— pabouee MecTo MpernoaaBaTes;

— KOMIUIEKT Y4e€OHO-HAIISIIHBIX TOCOOUI 110 TeMaM JUCIUTUTHHBL

— KOMIUIEKT Y4eOHO-METOANYECKON TOKyMEHTAIINH;

— JIOCKa MeJIoBasi MJIM MapKepHasl.

TexHuueckue cpeacTra 00yyeHusI:

— KOMIIBIOTEP C JIMIEH3UOHHBIM POTPaMMHBIM 00€CIIEYEHUEM, MYJIbTUME -
HOEe 000pyI0BaHUE.

3.2. UndopMaunnoHHoe odecneyeHne 00yueHust
Ilepeyennb yyeOHbIX u3ganuii, UHTepHeT-pecypcoB, J0NMOJHUTEILHON JIUTEPATYPHI

3.2.1. OCHOBHBbIE€ HCTOYHUKH

1. bammmakoB M.1. Matematuka (CI10): yuebnuk. — M.: KuoPyc, 2018. — 256
c. — ISBN 978-5-4468-2339-0.

2. I'puropneB C.I'. MaTtemaTtuka: Y4eOHUK I CTy. 00pa30oBaT. yupexaeHUN
cpen. npod. o6paszopanus / C.I'. I'puropses, C.B. UBonruna, nox pen. B.A. I'ycera. —
11-e u3n., crep. — M.: Akanemus, 2015. — 416 c. — ISBN 978-5-4468-2267-6. — Pexxum
noctyma: https://www.twirpx.com/file/2201897/.

3. Hanasa A.A. Marematnka: yaeOHUK. — 3-¢ U31., ucnp. u gom. — M.: UHDPA -
M, 2019. — 544 c. — ISBN 978-5-16-102338-9. — Pexxum mocryma:
http://znanium.com/catalog/product/1006658.

4. lanasu A.A. COOpHUK 3a7a4 110 MateMatuke: YuyeoHoe nocooue / Janasn A.
A., 3-e uzn. — M.: ®opym, UTHOPA-M Uznarensckuii Jom, 2018. — 352 c. — (Ilpo-
(beccuonanpHOE 0Opa3zoBanue) — Pexxum noctymna:
http://znanium.com/catalog/product/970454.

3.2.2. JlonoJIHUTEIbHbI€ HCTOYHUKH

1. AnreOpa u Hauana matematuueckoro aHammza. 10-11 kmacce: YueOnuk / Pen.
A.H.Kommoropos. — 17-e. u3a. — M.: [Ipocsemenue, 2008. — 384 c. — ISBN 978-5-09-
019513-3. — Pexxum noctyna: https:// www.twirpx.com/file/133315/.

2. bapnymkun B.B. MaremaTtuka. DieMeHThI BhICILIEH MaTeMAaTUKU: YYCOHUK:
B 2 1. T. 1 / B.B. bapaymkun, A.A. [IpokopseB. — M.: KYPC, HUL] UTHOPA-M,
2017. — 304 c. — (Cpennee npodeccuonanbHoe obpa3oBanue). — Pexxum mgocryna:
http://znanium.com/catalog/product/615108.

3. bapnymkun B.B. MaremaTuka. DneMeHThI BhICILIEH MaTeMAaTUKU: YYCOHUK:
B 2 1. T. 2 / B.B. bapnymkun, A.A. IlpokodreB. — M.: KYPC, HUL] NTHDPA-M,
2018. — 368 c. — (Cpemnee mpodeccuonanprHoe obpazoBanue). — ISBN978-5-16-
104732-3. — Pexxum moctyna: http://znanium.com/catalog/product/974795.
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4, bammmakoB M.M. Marematuka. 3agayHuk: Yuel. mocoOue ajis CTyI. ydpe-
KIEeHUU cpea. mpod. odpazoBaHus. — 5-€ u3ll., crep. — M.: Akanemus, 2014. — 416 c. —
ISBN 978-5-4468-1160-1. — Pexxum moctymna: https://www.twirpx.com/file/2102444/.

5. bammakoB M.U. Matematuka. COOpHUK 3a7a4 MPOGUIHLHON HApPaBICHHO-
ctu: Yueb. mocobue i yupexaAeHUN Had. W cp.-crerl. npod. oOpa3oBaHusd. — 2-€
u3 ., uctp. — M.: Akagemus, 2013. — 204 c. — ISBN 978-5-7695-9748-0. — Pexxum m0-
crymna: https://www.twirpx.com/file/2102452/.

6. bamMakoB M.M. Matemartuka: anreOpa 1 Hadajia MaTeMaTHYECKOTO aHAIM3a,
reoMeTpus: Y4ed. i CTy/. YUpexKIeHUu cpell. mpod. oopa3oBaHus. — 3-€ U3J., CTEP.
— M.: Axanemus, 2017. — 256 c. — ISBN 978-5-4468-4416-6. — Pexum pgoctymna:
https://www.twirpx.com/file/2260287/.

7. bammMakoB M.U. Martematuka: YUeOHHK Il CTY. YUpPEXKACHUN cpel. pod.
obpazoBanus. — 10-¢ uza., crep. — M.: Akagemus, 2015. — 256 c. — ISBN 978-5-4468-
2339-0. — Pexxum noctyma: https://www.twirpx.com/file/2113880/.

8. I'ycesa, E. H. Marematuka u undopmaruka. [lpaktukym: Yueb. mocoO. / E.
H. I'yceBa u ap. — 3-¢ m3x., crepeotun. — M.: ®munTa, 2011. — 406 c. — ISBN 978-5-
9765-1193-4. — PexxuMm noctyma: http://znanium.com/catalog/product/406044.

9. IMoropenos A.B. I'eometpus 10-11 xmacc. bazoBblil u mpoduIbHBINA YPOBHH,
— 9-e m3a. — M.: [Ipocsemenue, 2009. — 178 c. — ISBN 978-5-09-021850-4. — Pexxum
noctymna: https://www.twirpx.com/file/923762/.

3.2.3. UHTepHeT pecypchbl

1. DnexTpouHbIi yueOHUK «MaTtemartuka B mkoisie, XXI Bek». — Pexxum mocty-
na: http://school-collection.edu.ru.

2. UnpopManiioHHbIe, TPEHUPOBOYHBIC U KOHTPOJIbHBIE MaTepuaibl. — Pexum
noctymna: http://fcior.edu.ru.

3. Ennnas xomneknuu I{udpoBeix oOpazoBaTeabHBIX pecypcoB. — Pexum mo-
cryna: www.school-collection.edu.ru.

3.3. TeMbl HHAUBUAYAJIbHBIX IPOEKTOB
1. ®yHKUMU B )KU3HU YEIOBEKA
2. Cno>xHbI€ MPOLIEHTHI B PEAIbHOM JKU3HU.
3. Tpuronomerpusi BOKpYT Hac.
4. Kak 011 Hay4dHJIMCh CYUTaTh
5. Maremarnueckue Taiinbl [[peBHero Erunra
6. O cekpere MPOUCXOXKICHUS ApAOCKUX TGP
7. Ilpunnecca marematuku Codbs BacunreBna KoBaneBckas
8. I'eomerpuueckue (GOpMbI B KPBIIIAX TOMOB
9. 3araaxu BeJIUKHX MUPAMUT
10.BausiHue 10X0/10B HA YPOBEHb KU3HU HACEJICHUS
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https://www.twirpx.com/file/2260287/
http://school-collection.edu.ru/
http://www.school-collection.edu.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCIIUIIJIMHBI
OV /].04. MaTtemaTuka

KOHTpOJ'IB M OIICHKA PC3YyJIbTAaTOB OCBOCHHUA JUCHUIIIIMHBI OCYHICCTBIISICTCS IIPCIIOJaBa-
TCJICM B IIPOLECCCC IMPOBEACHUS ITPAKTHICCKHUX SaHHTI/If/’I, TCCTUPOBAHUS, a TAKIKEC BbI-
IIOJITHCHHUA O6y‘—IaIOI]_II/IMI/IC$I HHIWBUAYaJIbHbIX BaI[aHI/If/'I, ITPOCKTOB, HCCHeHOBaHHﬁ.

XapaKTepl/ICTl/IKa OCHOBHBIX BU/10B
ACATCJIBbHOCTH 06yllalomer0c51

(I)OpMI)I U ME€TOAbI KOHTPOJIA
U OICHKH PE3yJIbTATOB oﬁyqemm

1

2

— O3sHakoMIIeHHE C POJIBIO MAaTCMATHUKHU B HAYKC,
TEXHUKE, DKOHOMHUKE, HH(bOpMaHI/IOHHBIX TEXHOJIOTHUAX H
HpaKTquCKOﬁ JACATCIIBHOCTH.

— O3HaKOMIICHHE C LEJISIMH U 3aa9aMU U3y4eHUS
MaTeMaTuku pu ocBoeHuu npodeccuit CIIO u cienuaibHO-
creit CIIO.

OnenHka pe3yinbTaToB UHAUBHUY-
aJIbHOTO co0ece10BaHus

- CDOpMy.]'II/IpOBaTB U IIPUBOAUTH AOKA3aTCIIbLCTBA
IMPHU3HAKOB B3aKMHOI'O PACIIOJIOKCHH IIPAMBIX U IUIOCKOCTEH.
Pacrnio3naBath Ha YCPTE)Kax U MOJACIIAX PA3JIMIHBIC ClIydan
B3aMMHOI'O PACIIOJIOKCHUA IIPAMBIX U HHOCKOCTeﬁ, ApryMCH-
THPOBATH CBOU CYXXJACHHUA.

— ®opmynupoBaTh ONpeaesIeHUs, TPU3HAKU U CBOM-
CTBa MapajlIeIbHBIX U MEPIEHIUKYISIPHBIX TUIOCKOCTEH, ABY-
TPaHHBIX U JIMHEHHBIX YIJIOB.

— Brpmmoasars MMOCTPOCHUS YITIOB MCKAY IIPSAMBIMU,
HpHMOfI U IJIOCKOCTBhIO, MCIKAY IINIOCKOCTSAMMU 110 OITMCAHUIO U
PaCiio3HaBaTh UX Ha MOACIIAX.

— [IpuMeHsATH NPU3HAKKU U CBOWCTBA PACIIOJIOKEHUS
OPAMBIX M IJIOCKOCTEH MpH peleHnu 3a1ad. M3o00paxare Ha
pPHCYHKaX ¥ KOHCTPYHPOBATh Ha MOJIENSIX MEePIEHIUKYIISAPbI U
HAKJIOHHBIE K INIOCKOCTH, IIPSIMBIE, NTapaJIJIENIbHBIE TNIOCKO-
CTH, YTJIbI MEXJly MPSIMOM U IUIOCKOCTBIO U 0OOCHOBBIBATH
IOCTPOCHHE.

— Pemartp 3a1auu Ha BBIUNCIEHUE TEOMETPUIECKHUX
BennurH. ONHUCHIBAaTh PACCTOSIHUE OT TOYKH /10 TNIOCKOCTH, OT
MIPSIMOM J10 IIJIOCKOCTH, MEXKY IJIOCKOCTSIMHU, MEXAY CKpe-
[IMBAIOIIMMHU MPSMBIMU, MEX]Ty IPOU3BOJIBHBIMU (pUTrypamMu
B [IPOCTPAHCTBE.

— @opMyIHUpOBaTh U JOKA3bIBATh OCHOBHBIE TEOPE-
MBI O PaCCTOSIHUSIX (T€OPEMBI CYIIIECTBOBaHUS, CBOMCTRA).

— H3o00paxaTh Ha yepTekax U MOJENSAX PacCTOSTHUS
1 00OCHOBBIBaTh CBOU CYyKAeHHsI. ONpenensTh U BHIYUCISATh
paccTosiHus B mpocTpaHcTBe. [IpuMeHsaTs hopMyIibl U Teope-
MBI IUIAHUMETPHUH JUIsl peIEHUs 3a/1a4.

— O3HaKOMUTHCS C MOHATHUEM MapaJUIETbHOTO POEK-
TUPOBAHUSA U €ro CBOMcTBaMU. DOPMyIHpPOBaATh TEOPEMY O
Iomaiamn OpTOFOHaﬂBHOﬁ IIPOCKIIMH MHOI'OYT'OJIbHHKA.

— IlpumensTs TeOpHIO A5 000CHOBAaHUS TOCTPOECHUN
Y BBIYUCIIEHUNH. APTyMEHTHPOBATh CBOU CYXKJIEHHUS O B3aUM-
HOM PacroJI0KEHUHU MPOCTPAHCTBEHHBIX UTYP.

Onenka pe3yinbTaToB UHAUBHUIY-
aJIbHO-YCTHOTO ompoca 1o ¢op-
MYJIUPOBKE OMpPEIeICHUI MOHS-
THA, TEOPEM U UX JIOKA3aTEIbCTB.
OrneHka pe3ynbTaToB BBIMOIHE-
HUS KOHTPOJIBHBIX 3aJJaHUH 110
PEIICHUIO 3a/1a4 Ha BEIYUCIICHUE
JUTIH OTPE3KOB.

— (O3HaKOMHTHLCS C HOHITHEM BCKTOPA.

- I/I3y‘II/ITB ACKApTOBY CUCTEMY KOOPAHUHAT B ITPO-
CTPAHCTBEC, CTPOUTD 110 3aJTaHHBIM KOOpAWHATAM TOYKHU U
IJIOCKOCTH, HAXOJUTH KOOPAHWHATEI TOYCK.

— Haxoauts ypaBHEHUS! OKPYKHOCTH, ChEpBI, TIIOC-
KOCTU. BBIYUCIIATH pacCTOSHUS MEKY TOYKAMH.

— H3y4uTh CBOMCTBA BEKTOPHBIX BEJIIMUUH, IIpaBUia
Pa3I0KEHU BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABUIIA
HAaXO0JICHUs KOOPAUHAT BEKTOPA B IIPOCTPAHCTBE, IIPABUIIA
JICUCTBUI C BEKTOPAMH, 3aJaHHBIMH KOOPIMHATAMH.

— IlpuMeHsATh TEOPHUIO IPHU PELLICHUH 3a/1a4 HA JIeH-

OueHka pe3yabTaToB MpaKTHYE-
CKHX paboT
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1

CTBUS C BeKTOpaMu. 3yunTh CKalsipHOE IPOU3BEICHUE BEK-
TOPOB, BEKTOPHOE YPAaBHEHUE MPAMOU U TNIOCKOCTH. [Ipume-
HATHh TEOPHIO MIPU PELICHUH 33/]1a4 Ha JEHUCTBUS C BEKTOpPaMHu,
Ha KOOPJMHATHBIN METOJ, HA IPUMEHEHUE BEKTOPOB JJIS BbI-
YUCJICHUSI BEJMYUH YIJIOB U PACCTOSIHUM.

— O3HAKOMUTHCA C J0Ka3aTCJIbCTBAMU TCOPEM CTC-
PCOMETPHUHU O B3AMUMHOM PACIIOJIOKCHUU MIPAMBIX U IINIOCKO-
CTEH C HCHOIb30BaHUEM BCKTOPOB.

— OnuceIBaTh U XapaKTEpU30BaTh PA3JINYHbIC BUIbI
MHOT'OI'PAHHUKOB, IEPEUUCIIATh UX 3JIEMEHTHI U CBOMCTBA.

- I/I306pa)KaTB MHOT'OI'PpaHHUKH U BBIIIOJIHATH I10-
CTpPpOCHHA HA I/1306pa)KeHI/ISIX 1 Ha MOJCJIAX MHOI'OI'PaHHHUKOB.

— BBIYNCIIATH JIMHENWHBIE 3JIEMEHTHI U YIUIBI B IIPO-
CTPAHCTBEHHBIX KOH(UTYpAIUIX, aprYMEHTUPOBATh CBOU
CYXKJICHHS.

— XapakTepu3oBaTh U U300pakaTh CEUCHUS, Pa3-
BEPTKH MHOTOTPAaHHUKOB, BBIYUCIISITH TUIOIIAAN TIOBEPXHO-
CTEM.

— Ctpouts npocreiiime cedyeHus Ky0a, Mpu3Mbl, MH-
pamuabl. [IpumMeHsTh hakThl U CBEJCHHS U3 MJIAHUMETPHUH.

— O3HaKOMUTHCS ¢ BUJAMHU CUMMETPHIl B POCTpaH-
CTBE, (OPMYITUPOBATH ONPEAEIECHUS U CBOMCTBA. XapaKTepH-
30BaTh CUMMETPUU TeJl BpallleHUsI | MHOTOTPAHHUKOB.

— IlpuMeHsTH CBOMCTBA CUMMETPUHU TIPH PEIICHUN
3aja4.

— MHcnoab3oBaTh HpI/IO6peTeHHBI€ 3HaHUA AJId UCCIIC-
JAO0BaHUA U MOACIUMPOBAHUA HCCJIOKHBIX 3aJa4.

- I/I306pa)KaTB OCHOBHBIC MHOI'OI'PaHHUKHU W BBIIIOJI-
HATb PUCYHKH 110 YCJIOBHUAM 3a4d4.

OreHka pe3yabTaToOB IpaKTUYe-
CKOM pabOThI IO U3TOTOBJICHUIO
MOJIeJIE MHOIOTPaHHUKOB, pe-
3yJIBTAaTOB MPAKTUUYECKOI paboThI
10 BBIYUCIICHUIO TUIOLIA/H T10-
BEPXHOCTH MO/IeJIeil MHOTOIpaH-
HUKA.

— O3HaKOMHTHCS ¢ BUJAMU TeJl BpalleHus, popmy-
JMPOBATh MX ONpEeSICHUs] U CBOWCTBA.

— ®opmynupoBaTh TEOPEMBI O CEUEHUU I1apa MJI0C-
KOCTBIO U O INIOCKOCTH, KacaTelbHOH K cdepe.

— Xapakrepu3oBaTb U U300pa)xaTh Teja BpaIlCHUs,
WX pa3BEPTKH, CEUECHHUS.

— Pemars 3a1aun Ha MOCTPOECHHUE CEUEHUM, HA BbI-
YUCJICHHUE JJIUH, PACCTOSIHUM, YTII0B, Iomaaei. [Iposoants
JIOKa3zaTeJIbHbIE PACCYKJICHHUS TPH PEIICHUH 3a]1a4.

— IIpumeHsATh CBOMCTBA CHMMETPHH IIPU PELLICHUH
3a]a4 Ha TeJla BPalleHHs, HA KOMOMHAIMIO TEJ.

— H300paxkaTh OCHOBHBIE KPYTJIbl€ TEJIa U BBINOJ-
HATh PUCYHOK I10 YCJIOBHIO 33]1a4H.

OreHka pe3yabTaToOB IPaKTHYe-
CKOM pabOThI IO U3TOTOBJICHHUIO
MOJIeJIeH, TeN BpaleHus (IUIuH-
npa u koHyca). O1ieHka pe3ysbTa-
TOB BBIITOJTHCHUS WHIWBUTYaITb-
HBIX KOHTPOJIbHBIX 33JJaHIH Ha
BBIYHCIICHHUE DJIEMEHTOB U Tell
BpAILICHUS, TJIONIAIC1 OCHOBAHHUS
1 OCEBBIX CEUCHUM.

— (O3HAKOMHUTHCS C TOHATUSIMU iomaign u 06T>CMa,
aKCMOMaMHM U CBOMCTBaMHU.

— PemaTe 3agaun Ha BBIYMCIIEHUE TUIOIIAAEHN TJIOC-
KUX (pUryp, IpUMEHsIsI COOTBETCTBYIOIINE (OPMYIIBI U (DaKThI
U3 IUNIAHUMETPHH.

— VI3y4uTh TEOpPEMBI O BEIYUCICHHH 00bEMOB TPO-
CTPaHCTBEHHBIX TEJI, peliaTh 3a/1a4i Ha IPUMEHEeHHEe (HopMyIT
BBIUUCIIEHUS 0OBEMOB.

— W3yuuth GopMyIibl U1 BEIYUCIIECHUS MJI0IACH
MIOBEPXHOCTEN MHOTOTPAHHUKOB U TeJl BpalieHus. O3HaKo-
MUTbBCS C METOJIOM BBIUMCIICHUS IJIOLIAIU IIOBEPXHOCTH ce-

PBL

— Penrate 3a1a4yy Ha BREIYMCIIEHHUE TUIOMIAEN T10-
BEPXHOCTH MPOCTPAHCTBEHHBIX TEI.

Bb100pouHBIif KOHTPOJIb PE3YJlb-
TaTOB PELICHUH 3a/1a4, JOMalIHEN
CaMOCTOSTEeNbHOM paboThl. OleH-
Ka pe3yJIbTaTOB BBIIIOJHECHUS
KOHTPOJBHON paboTHI MO periie-
HUIO 32/1a4 HA HAXOXKJICHUE TPHU-
TOHOMETPUYECKUX BETUYUH
(nmuH, yriaoB, Toiomanei, oobe-
MOB).

— Bromonssare apupmMeTnueckue qecTBUs Hal YUC-
JIaMU, COo4YeTasl YCTHbIC U MUCbMEHHBIC IPUEMBI;

— HaXOJAWTh MPHUOJKEHHBIE 3HAYCHHS BEJTHUUH U
MOTPENTHOCTH BBIYUCIICHUH (a0COMIOTHAS U OTHOCHUTEIIbHAS ),
CpaBHUBATh YMCIIOBBIC BHIPAKCHUS;

— HaxXOIUTh OIIMOKH B IPEOOpPa30BAHMUIX M BHIYHC-

OneHka pe3ynbTaToB BBIINOIHE-
HUS UHAWBU1yaJIbHOM MHCbMEH-
HOM BHEAyIUTOPHOU IIPOBEPOY-
HOM pabOTHI MO PELICHUIO ITPUMe-
POB Ha BBITIOJHEHUE apUPMETH-
YECKUX JACUCTBUU HAJ YACIAMU.
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JeHUsAX (OTHOCUTCSI KO BCEM MMYHKTAM MPOTPAMMBbl).

— Pemates o ¢popmynam u o TPUTOHOMETPUIECKOMY
KpyTy IPOCTEHIINE TPUTOHOMETPUYECKUE YPABHEHUS.

— IpumeHnsaTH 001IHIE METOABI PEIICHUS YPABHEHUH
(mpuBenEHNE K IMHEHHOMY, KBaIpaTHOMY, METO/1 pa3jioxkKe-
HUS HA MHOXUTEJIH, 3aMEHBI IEPEMEHHOM) ITPU pellIeHun
TPUTOHOMETPUYECKUX YPABHEHHUM.

— OrtMeuaTh Ha Kpyre peleHus IPOCTEUIINX TPUTO-
HOMETPUYECKUX HEPABEHCTB.

— O3HaKOMUTHCS C OHITUEM OOpPATHBIX TPUTOHO-
METPUUYECKUX (PYHKIIHIA,

— H3yuuTh onpeneneHus apkCuHyca, apKKOCHHYCa,
apKTaHreHca yucia, GopMyJIupoBaTh UX, H300pakaTh HA
€IMHUYIHOU OKPY>KHOCTH, IPUMEHSTH IIPH PEIICHUN ypaBHE-
HU.

O1ieHKa pe3y/IbTaTOB BHITIOIHE-
HUS IPAKTHYECKUX U KOHTPOJIb-
HBIX padoT

— O3HaKOMHTHLCS C HOHITHEM HpOH3BOﬂHOﬁ.

— W3yuuth 1 popMynHpoBaTH €€ MEXaHUUECKUA U
TEOMETPUUYECKUN CMBICT, U3YYUTh AJITOPUTM BHIYHCICHUS
MIPOM3BOTHON HA MPUMEPE BHIYUCICHUS MTHOBEHHOM CKOPO-
CTH M YTI0BOr0 KO3 (hullMeHTa KacaTelbHOM.

— CocraBnsTs ypaBHEHHE KacaTeJIbHOU B 00111eM BU-
€.

— Briyuuts npaswia auddepeHuupoBaHus, TAOIUILy
MIPOU3BOHBIX SJIEMEHTAPHBIX (QYHKIUH, IPUMEHSTD IS
muddepeHpoBaHus GYHKIHM, U1 COCTaBICHUS ypaBHEHUS
KacaTeJIbHOU.

— H3yuuTh TEOpPEMBI O CBS3H CBOMCTB QYHKIIUU U
MIPOM3BOJHOM, POPMYIHPOBATH HX.

— TIpoBOIUTE C TOMOIIBIO TPOU3BOTHOM HCCIICIOBA-
HHE (GYHKIHMH, 33JJAaHHOW ()OPMYJIOH.

— VYcraHaBIuBaTh CBSI3b CBOMCTB (PYHKIIMU U IIPOU3-
BOJIHOM IO WX TpaduKaM.

— IlpuMeHsATh IPON3BOAHYIO JJIs PEIICHNUs 3a1a4 Ha
HaXO0X/IeHWE HauOOobIIEero, HANMEHBIIET0 3HaYeHUS U Ha
HaXO0XJICHUE IKCTpEMyMa.

OrneHka pe3ynbTaToB BBIMOIHE-
HUS IPAKTHYECKUX U KOHTPOJIb-
HBIX paboT

— O3HaKOMUTHCS C MOHITUEM MHTErpaia u NepBooo-
pa3HOM.

— H3yuuTh npaBuia BIYUCIEHUS IEPBOOOPA3HOI U
teopeMy Hprotona-JlelOnma.

— Pemare 3agaun Ha CBsI3b IEPBOOOPA3HOMN U €€ C
IIPOM3BOIHON, HA BBIYMCIIEHUE TIEPBOOOPA3HOM JIsl TaHHOM

G YHKIIHH.

— Pemats 3amaun Ha MMPUMCHCHUC MHTCIpaJIa IJId
BBIYMCJICHUA (1)I/I3I/I‘-ICCKI/IX BEJIWYMH M IJIOIIAACH.

OreHka pe3ysbTaTOB BBITIONHE-
HUS IPAKTHYECKUX H KOHTPOIb-
HBIX paboT

— O3HAKOMUTHCS C IPOCTEUITUMU CBEICHUAMHU O
KOPHSIX aNreOpanvdeckux ypaBHEHUH, C MOHATHSIMH HCCIIEI0-
BaHUsl YpPAaBHEHUH M CHCTEM ypaBHEHUH.

— H3yunTh TEOPHIO PABHOCWIBHOCTH YPAaBHEHUN U €€
npuMeHeHue. [IoBTopuTh 3anuch peleHus CTaH1apTHBIX
ypaBHEHM, IpUEMBbI IPe0oOpa30BaHMsl YpaBHEHHI 1JIsl CBeie-
HUS K CTaHIaPTHOMY YPaBHEHUIO

— Pemats panrOHAJIbHBIC, UPppAMOHAJIBHBIC, ITOKA-
3aTCJIbHBLIC U TPUTOHOMCTPHUUCCKUC YPABHCHUA U CUCTCMBI.

— MHcnonb3oBatk cBOWCTBA U TpaUKU PYHKIUH 15
peuieHus ypaBHeHM. [IOBTOPUTE OCHOBHBIE ITPUEMBI pelIe-
HUs CUCTEM.

— Pemate ypaBHEHUS, IpUMEHSS BCE PUEMBI (pas-
JIO’KEHHME Ha MHOXKUTEIIH, BBEJCHUE HOBBIX HEU3BECTHBIX,
NOJICTAHOBKA, rpa)uueCKUil METO).

— Pemars cuctemsl ypaBHEHUN, TPUMEHSIS Pa3JINy-
HbIe c1I0c00bl. O3HAKOMUTHLCS ¢ OOIIMMH BOIIPOCAMH pellie-
HUSl HEPABEHCTB U MCMOJIb30BaHUS CBOWCTB U IrpaduKOB

OneHka pe3ynbTaToB BBIIOIHE-
HUS 33JJaHUI ToMalHel paboTh
I10 PELIECHUIO PallMOHAIbHBIX, UP-
palMOHAIBHBIX, [I0KA3aTEIbHBIX
TPUTOHOMETPUYECKUX YpaBHE-
HUM, CUCTEM YpaBHEHMUM, Hepa-
BeHCTB. O1eHKa pe3yIbTaToB
(bpOoHTaTIBHOM MPOBEPKH BBITION-
HEHUs BHEAYUTOPHBIX IPOBE-
POYHBIX PabOT MO PEUICHUIO
ypaBHEHUH U HepaBeHCTB. Onen-
Ka pe3yJabTaTOB KOHTPOJBLHOM pa-
OOTBI IO PEIICHUIO 33/1a4 HA BhI-
YUCJICHUE 3HAYCHUN BBIPAKEHUS
COZIepKAIIUX KOPHU CTEIEHH, JIO-
rapuQMmsl, yIpoUIeHUE TPUTOHO-
METPUYECKUX BBIPAKECHUM, pellIe-
HUE ypPaBHEHWI U HEPABECHCTB.
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G YHKIMI PU pelIeHHH HEPABEHCTB.

— Pemrats HepaBeHCTBA U CHCTEMbI HEPABCHCTB,
MPUMEHSISI PA3JIMYHBIC CIIOCOOBI

— IIpumeHsATh MaTeMaTUYECKUEe METOBI JUUIS pele-
HUS COJIEPKATENbHBIX 3a/1a4 U3 Pa3IM4YHbIX 00J1aCTEN HAyKU U
IIpaKkTUKU. IHTEprIpeTHpOBaTh pe3yIbTaThl, YYUTHIBATh Pe-
aJIbHBIC OTPAHUYECHUS.

— W3yunTh nmpaBmiia KOMOMHATOPUKHU U IPUMEHSATh
IpU PEUICHUH KOMOMHATOPHBIX 3a]1a4.

— Pemats koMOMHaTOpPHBIE 33a4l METOIOM TIEpedo-
pa U 10 PaBUIY YMHOKEHHS.

— O3HaKOMHTHLCS C TOHATHSIMU KOM6I/IHaT0pI/IKI/IZ
pasME€IICHUSAMHA, COUCTAHHUAMU U IIEPECTAHOBKAMU U (bOpMy-
JJaMHM AJI UX BBIYUCJICHU.

— OOBACHATH ¥ IPUMEHATH GOPMYJIBI ISl BHIYHCIIC-
HUS pa3MeIleHUH, IEPECTAaHOBOK U COYETAHUI MIPH PEIICHUN
3aja4.

— OsnakomuThes ¢ OMHOMOM HbIOTOHA U Tpeyroib-
HukoM Ilackais.

— Pemath npakTHYECKHE 3a/1a4U C UCIIOJIb30BAaHUEM
MOHATUH ¥ IPABUJI KOMOMHATOPUKH.

- HSy‘II/ITb KJIACCHYCCKOC OIIPCACICHHUEC BEPOATHO-
CTH, CBOMCTBA BCPOATHOCTH, TCOPEMY O CYMMCEC BCpOHTHOCTCI‘/‘I.

— PaccMoTpeTh nmpuMephl BBIYMCICHUS BEPOSTHO-
creil. Pemath 3a1aun Ha BBIYMCIICHUE BEPOSITHOCTEH COOBI-
THH.

— O3HAKOMUTHCA C MMpeaACTaBJICHUEM YUCJIOBBIX IdaH-
HBIX UM UX XapaKTCPHUCTUKAMMU.

— PemaTte npakTHueckue 3agaun Ha 00pabOTKy YHcC-
JIOBBIX JIAHHBIX, BEIYUCIICHUE UX XapaKTEePUCTHK

OreHka pe3ysabTaTOB BBIMOJIHE-
HUSl BHEAYTUTOPHBIX IIPOBEPOY-
HBIX paboT MO PEIICHHIO 33124 Ha
IIOZICYET YMCJIA Pa3MEILLCHUH, I1e-
PECTaHOBOK, COYETAHUI, HA IIEPE-
00p BapHaHTOB, 10 PEIICHUIO 3a-
Jlad Ha BBIYMCIIEHHUE B IIPOCTEH-
MIUX CIy4asX BEPOSITHOCTU COOBI-
THW Ha OCHOBE II0JICYETA YHCIIA
HCXOJIOB.
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