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1 OBIIASA XAPAKTEPUCTUKA PABOYEM [TIPOI'PAMMBI YYEBHOI'O NPEIMETA
«MATEMATHUKA»

1.1 Obs1acTh NPpUMEHEHHUS TPOrPAMMBI

PabGouass mporpamma y4yeOHOrOo mpenmera «MareMaTuka» SIBISETCS YACThIO TMPOTPaAMMBbI
MOJTOTOBKHA CIEHHAIMCTOB CpeHero 3BeHa 1o crernuaibHocTh 23.02.04 TexHuueckas 3KCILTyaTalus
MOIEEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, JTOPOKHBIX MAIIMH ¥ 000pynoBaHus (1o orpacisiM). Pabouas
IporpamMma COCTaBJICHA JIJIs1 OYHON (POPMBI O0YUCHUSI.

1.2 Mecto yuyeOHOro mnpeaMeTa B CTPYKType MNpPOrpaMmbl IOATOTOBKH CHELHHAJIMCTOB
CpeJHero 3BeHa

VYyeOubiii npeamer «MaTemaTuka» OTHOCHUTCS K 0011e00pa3oBaTeIbHOMY LUKIY MPOTPaMMbl
MOATOTOBKU CHEIUAIKMCTOB CPEJHEro 3BEHa M OTHOCUTCA K mpeamerHoi obnactu PI'OC cpemnero
obmiero obpazoBanus «MaremaTHKa U HHPOPMATHKA.

VYpoBens ocBoeHust yueOHoro npeamera B coorBerctBuu ¢ ®I'OC cpennero obiiero odpasoBaHus
yr1yOJeHHBIH.

PabGouass mporpamma ydeOHOTO TmpenMera «MaTemMaTthkay HWMEET MEXIPESIMETHYI0 CBSI3b C
obmieobpaszoBarenbHbIMU yueOHbiMU TipeameTamu [100.03 «Dusukay, [100.02 «Mudopmatukay.

Vuebnsiii npeamer «MareMaTtuka» SBISICTCS TPEAMISCTBYIONUM JUISI M3YYECHHS CIETYIOIINX
yuebnbix guctmiumH:  EH.01  «Maremaruka», OIIL.02 «Texuuueckas wexanuka»; OIII[.03
«INEKTPOTEXHUKA U ITICKTPOHHUKAY.

2 INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS YYEBHOI'O ITIPEAMETA:

OcBoenne COACPIKaHUA yqe6H0ro npeamMeTa «Marematuka» 00ecIeynBaeT JOCTHIXKCHUC
O6y‘~IaIOHII/IMI/IC$I CJICAYIONUX PE3YyJ/IbTATOB:

JINYHOCTHBIE Pe3yIbTATHI

c(OpMHPOBAHHOCTh MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
JIP4 | HayKku U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO HA JUAJIOTE KYJIbTYD, a TAKXKE Pa3IM4HbIX
¢opM 00IIECTBEHHOT'O CO3HAHMSI, OCO3HAHHE CBOETO MECTA B MOJIMKYJIHTYPHOM MUDE;
TOTOBHOCTH U CHOCOOHOCTH K 00Pa30BaHMIO, B TOM YUCIIE CaMOOOPa30BaHUIO, Ha

JIP9 | mpoTsKEHUU BCEH JKM3HU; CO3HATEIBHOE OTHOIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCTICHIHOM NMPpo(hecCHOHaIbHONW U OOIIECTBEHHOM JesITEIbHOCTH;

OCO3HaAHHBIN BEIOOP Oyaymieit mpodeccun 1 BO3MOKHOCTEH peain3aliii COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB; OTHOIIIEHHE K TPO()EeCCHOHATLHOM NeSTENIbHOCTH KaK BO3MOKHOCTH
y4acTHsl B PEIICHUN JTUIHBIX, OOIIECTBEHHBIX, TOCYAApPCTBEHHBIX, 00IIEHAIIMOHATIBHBIX
npobJewm;

JIP13

MeTtanpeaMeTHbIE Pe3yJabTaThI

YMEHHE CaMOCTOATENBHO ONPEAENATh LENU JEATEIbHOCTH W COCTAaBIATH  IUJIAHBI
JEATEIIbHOCTH; CaMOCTOSTENIbHO OCYHIECTBIISATh, KOHTPOJUPOBATH U KOPPEKTUPOBATH
MP1 JIEATEIIbHOCTD; HCIOJIb30BATh BCE BO3MOYKHBIE PECYPCHI JUISI JOCTUKEHHUS ITOCTABJICHHBIX
1esei U peaqn3alii TUIaHOB JIeATebHOCTH; BRIOMPATh YCIEIIHBIE CTPATErHH B PA3IUYHBIX
CUTYalHUsIX;

BJIQJICHAE HAaBBIKAMHU II03HABATENIbHOHM, y4eOHO-MCCIENOBATENLCKOH H  TPOEKTHOM
NESATeTbHOCTH, HaBbIKAMHU pa3pelieHus MpodJieM; CIOCOOHOCTh M TOTOBHOCTh K

MP3 CaMOCTOATEIIBHOMY IIOMCKY METOJOB pELIeHUs IPAaKTUYECKUX 3aJ1ay, I[PUMEHECHUIO
pa3IMyYHbIX METOJOB ITO3HAHUS;
TOTOBHOCTb M CIHOCOOHOCTH K CaMOCTOATENbHON WH(OPMAMOHHO-TIO3HABATEIbHON
Mpa | ACATENBHOCTH, BIIA/ICHUE HABBIKAMH TOMYYEHHS HeoOxoauMol HHpOpMaluu U3 croBapei

pasHBIX THIIOB, YMEHHE OpPHUEHTHPOBATHCA B PpA3IMYHBIX HCTOYHUKAX MH(OpMAIHH,
KPUTHYECKH OLIEHWBATh M MHTEPIPETUPOBaTh MH(GOPMAIMIO, MOTYYaeMYI0 M3 Pa3INdHbIX




HCTOYHHUKOB;

YMCHHUC HCIOJB30BaTh CPCACTBa PIH(i)OpMaL[I/IOHHBIX U KOMMYHUKAIITMOHHBIX TEXHOJIOT Uit
(z[anee - I/IKT) B PCIICHUN KOTHUTUBHBIX, KOMMYHUKATUBHbBIX WU OPraHU3allMOHHBIX 3a1a4 C

MP3 coOnrofcHreM  TpeOOBaHWIA  DPrOHOMHUKH,  TEXHHKHU 0e30IMaCHOCTH,  T'UTHCHHI,
pecypcocOepeKeHus], IPaBOBbIX U 3TUYECKUX HOPM, HOPM MH(OPMALIMOHHON 6€30I1aCHOCTH;
BJIaJICHHE HAaBBIKAMHU MTO3HABATEIBHOM pedieKcun Kak OCO3HAHUS COBEPIIAeMBbIX JICHCTBUH U

MP9 | MBICIINTENBHBIX IPOLECCOB, MX PE3YyJIbTATOB M OCHOBAaHUM, TPAHULl CBOErO 3HAHHUA U

HC3HAHW, HOBBIX ITO3HABATCJIBHBIX 3a4a4 U CPCACTB UX NOCTHIKCHUA.

IIpenMeTHBIE pe3yabTaThI

I1P1

c(OPMHPOBAHHOCTD MPEACTABICHUIA 0 MAaTEMaTHKE KaK YaCTH MHUPOBON KyJIbTYPHl U O MECTE
MaTeMaTHK{d B COBPEMEHHOM LMBWIIM3ALUHU, O CIOCO0aX OMHUCAaHMS HAa MaTeMaTHYECKOM
A3BIKE SIBJICHUN PEAJIBHOIO MUPA;

I1P2

c(OPMHUPOBAHHOCTh IMPEACTABIECHUN O MaTeMaTHMYECKMX IOHATHSX Kak O Ba)KHEHIIMX
MaTE€MaTUYECKNX MOJENAX, MO3BOJIAIOLIMX OINKCHIBaTh M M3y4aTh pas3HblEe MPOLECCHl U
ABJICHUS; ITOHMMAHHE BO3MO)KHOCTH AaKCHOMATUYECKOIO IIOCTPOEHUS MAaTeMaTUYeCKUX
TEOPUL;

ITP3

BJIAACHUC MCTOHAAMH [IOKa34aTCJIbCTB U AJITOPUTMOB PCHICHUA; YMCHUC HUX IMPUMCHATD,
IMPOBOAWTH NOKA3AaTCIbHBIC PACCYKACHUA B XOAC PCHICHUA 3ada4,

I1P4

BJIaACHUC CTAaHAAPTHBIMHU IPUCMAaMH PCIICHHA pPallMOHAJIBbHBIX W HPPaAlMOHAJIbHBIX,
IOKa3aTCJIbHbIX, CTCIICHHBIX, TODUT'OHOMCTPUYCCKUX ypaBHeHI/Iﬁ N HCPABCHCTB, UX CUCTCM;,

ITP5

c(hOpMUPOBAHHOCTh TMPEACTABICHUI 00 OCHOBHBIX TOHATHSX, HIEAX U METoAax
MaTeMaTUYECKOr0 aHaJIN3a;

I1P6

BIIQJICHUE OCHOBHBIMHM IOHATHSAMH O IUIOCKMX M IIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX
¢durypax, uX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTh YMEHHUS PACIIO3HABATH HAa YEPTEXKax,
MOJIEISIX M B PEaJbHOM MHpE F€OMETPUUECKHUE (PUTYpbI; IPUMEHEHHE M3YyUYEHHBIX CBOMCTB
reoMeTpuueckux ¢uryp u ¢Gopmyn A pelIeHUs TeOMETPUUECKUX 337ad U 3a1ad C
IIPAKTHYECKUM COJIEPKAHUEM;

I1P7

C(I)OpMI/IpOBaHHOCTB Hpe,Z[CTaBJ'IeHI/Iﬁ 0 Imponeccax " SABJICHHUAX, UMCIOIIUX BCPOHTHOCTHLIﬁ
XapaKkTep, 0 CTATUCTHYCCKUX 3aKOHOMCPHOCTAX B PCAJIbHOM MHUPCE, 00 OCHOBHEBIX IOHSTHSIX
BHCMCHTapHOﬁ TCOpHHU BCPOHTHOCTCP’I; YMeHI/Iﬁ HaxXouTb W OLICHUBATH BEPOATHOCTHU
HACTYILICHUA COORITUHA B HpOCTCI\/JIIHI/IX MPAKTUYCCKHUX  CUTyalUsAX W  OCHOBHBIC
XaPaKTCPUCTHUKNU CJ'Iy‘-IElfIHLIX BCJIMYHH,

I1P8

BJIaJICHUE HABBIKAMH KCIIOJIb30BAHUSI TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM TMPU PEHICHUU
3a7ad4;

I1P9

c(OpPMUPOBAHHOCTh MPEACTABICHUI O HEOOXOJMMOCTH J0Ka3aTesIbCTB IpHU O0OOCHOBAHUU
MaTE€MaTU4YeCKUX YTBEPKIECHUW U POIM AaKCUOMATUKA B IIPOBEIECHHUH JCAYKTHBHBIX
pacCyXJIeHHI;

I1P10

c(OpPMHPOBAHHOCTh MOHATUHHOIO ammapaTa MO OCHOBHBIM pa3jeiaM Kypca MaTeMaTHKH;
3HaHUU OCHOBHBIX T€OpeM, POPMYJ U YMEHHS UX MPUMEHATh; YMEHUS JOKa3bIBaTh TEOPEMbI
Y HaXOJUTh HECTaHAAPTHBIE CIOCOOBI peleHus 3a/1ay;

I1P11

chOpMUPOBAHHOCTh ~ YMEHHUW  MOJCIMPOBATH  pEAllbHbIC  CUTYyallMd,  HCCIIe0BATh
IIOCTPOEHHBIE MOJIEHN, HHTEPIIPETUPOBATH MOJYUEHHBIN PE3YIIbTAT;

P12

C(I)OpMI/IpOBaHHOCTB HpCI[CTaBJICHI/Iﬁ 00 OCHOBHBIX IOHSATHSAX MaTEMaTHYECKOI'0 aHAlIM3a U
nux CBOfICTBaX, BJIAICHUC YMCHHUEM XapaKTCPHU30BaThb IMOBCICHHC q)YHKHHfI, HCITIOJIb30BaHUC
TMOJIYYCHHBIX 3HAHUU JJI OINMMCAHUS U aHAJIM3a PCAJIbHBIX SaBI/ICI/IMOCTeﬁ;

P13

BJIAJICHUE YMEHUSAMHU COCTAaBJIICHHS BEPOSATHOCTHBIX MOJEICH II0 YCIOBUIO 33Ja4u H
BBIYUCIICHUSI BEPOATHOCTU HACTYIUICHUS COOBITHI, B TOM YHCJE C IpUMEHEHHEM (OpMyI
KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUU BEPOSITHOCTEH; HCCIIEOBaHMS CIIydalHBIX
BEJIMYUH 110 UX PACIPEIEICHUIO.




3COAEP KAHUE U TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O IPEJIMETA
3.1 Conepsxkanue y4eOHOro npeamMera

BBEJIEHUE

BxonHo#t koHTposb. WHCTpYKTHUBHBIN 0030p cojepkaHUs Y4eOHOro mpeamMeTra U 3HAKOMCTBO
00y4aromuXxcsi ¢ OCHOBHBIMH YCIIOBUSIMU U TPEOOBAHUSIMH K OCBOCHHIO IIPOTPAMMBI.

Cooepoicanue yuebHoeo mamepuana:

MaremaTtuka B HayKe, TEXHUKE, SKOHOMHUKE, WH(POPMAIIMOHHBIX TEXHOJOTHUSX M MPAKTHICCKON
nesitenbHocTH. Llenu v 3a1aun n3ydenus MateMaTuku mpu ocBoeHnu npodeccuit CI1O u cnenumansHocTH
TexHudeckass JKCIUTyaTallMsl TOJBEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, JOPOXKHBIX MAIIHMH U
o0opyI0BaHUA.

Buabl yueOHoii 1eATEIbHOCTH

O3HakOMJIEHHE C pOJIbI0 MaTeMaTHUKH B HayKe, TEXHHMKE, JKOHOMHUKE, HWH(OPMAIMOHHBIX
TEXHOJIOTUSIX M TPAKTUYECKOW JeATenbHOCTH. (O3HAKOMJICHHE C LESIMH W 3aJa4yaMH  W3YYCHUS
MaTemaTtuku rnpu ocBoenuu npodeccuit CIIO u cnenmanbHocTH TexHUYECKas: SKCIUTyaTalus MObeMHO-
TPAHCIIOPTHBIX, CTPOUTEILHBIX, JOPOKHBIX MAIIUH U 000PYIOBAHHUS.

Paszgea 1 AJITEBPA

Tema 1.1 Pa3BuTHe NOHATHSA 0 YHCTIE

Ilenbie u paunoHanbHble uucna. JlefictBurenbHble uucna. [IpuOaMKeHHBIE BBIYMCICHUS.
KomrutekcHple umciia. PanuoHanbHble ypaBHEHMST M HEpaBEHCTBA. PaBHOCHIBHOCTb YpPaBHEHHI,
HEpaBeHCTB, cucTteM. OCHOBHBIE NMPUEMBbI UX pelIeHUs (pa3oKeHHWE Ha MHOYKUTENH, BBEJCHHUE HOBBIX
HEM3BECTHBIX, MTOCTAaHOBKA, TpaguuecKuii MeTo ). MeTo1 MHTEPBAJIOB.

Buabl yueOHOI 1eATeJIbHOCTH

Brinonnenue apupmMeTndeckux AeMCTBUIA HaJl YUCIAMU, COYeTasl yCTHbIE U TUChbMEHHbIE IIPUEMBI;

HaXOXXJCHUE MPUOIIKEHHBIX 3HAYEHUs BEJIMYMH M MOTPEUIHOCTEH BBIYMCICHHUN (aOCOMIOTHOM M
OTHOCHUTEJIbHOM); CpaBHEHHE 4YHCIIOBBIX BBIPDAKEHUH; HAXOXKIEHHE OLIMOOK B MpPeoOpa3OBaHUAX U
BBIUUCIIEHUSX (OTHOCUTCS KO BCEM ITYHKTaM IIPOrpaMMBbl).

O3HakOMJIEHHE C MPOCTEHIIMMHU CBEIEHUSIMU O KOPHSX alreOpandyeckux ypaBHEHUMH, MOHATHUSIMHU
UCCIIEA0BAHUS YPABHEHUN U CUCTEM YPaBHEHHUM.

N3yueHnne Teopun paBHOCWIBHOCTH YPaBHEHUU M €€ IMpUMeHeHus. [I0BTOpeHue 3anucu pereHus
CTaHJApPTHBIX YpaBHEHMUH, NPUEMOB NpeoOpa3oBaHUS YPABHEHUH JUIsl CBEACHUS K CTaHJApTHOMY
ypaBHEHUIO. PellleHue cucTeM ypaBHEHMH C NMPUMEHEHHEM pa3iMyYHbIX crnocoOoB. O3HaKOMIIEHHE C
OOIIMMHU BOIPOCAMU PELICHUS HEPABEHCTB M HCIOJIb30BAHHWE CBOMCTB M TIpaduKOB (QYHKUUH IpH
pELIeHUN HEPABEHCTB.

Perienue HepaBeHCTB M CUCTEM HEPABEHCTB C IPUMEHEHHUEM Pa3IMUHBIX CIIOCOOOB.

[IpuMeHEeHHE MaTeMaTHYECKMX METONOB Ul PELICHHsS COACPXKATEIbHBIX 3alad M3 Pa3IMYHBIX
obacTeil HayKH U MPaKkTUKU. HTeprnpeTupoBaHue pPe3ysIbTaTOB C YUETOM PeabHBIX OTPAHUYCHUH.

Tema 1.2 @ynkuum u rpaguku

Oynkiuu. OOnacTe OmpeneseHUuss W MHOXKECTBO 3HA4YeHHWH; Trpaduk (QYHKIUH, TTOCTPOCHUE
rpaduKoB (PYHKIMH, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMHU.

CpoiictBa (QyHKIMH. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OFPAHUYEHHOCTh, NEPUOJUYHOCTD.
[TpomexxyTku Bo3pacTaHusi U yObIBaHMs, HauOOJIblllee M HAWMEHbIIEE 3HAYEHMS, TOUKU SKCTPEMyMa.
I'paduueckas maTepnperanus. [IpuMepsl (QYHKIIMOHAIBHBIX 3aBUCUMOCTEH B PEANBHBIX MpoIeccax |
ABNEHUAX. ApudmeTnueckue onepaunu Haa GyHKuusaMu. CraoxHas QyHkuus (komnosunus). [lonarue o
HENPEPbIBHOCTH (PYHKIIHH.

Oo6parnble pynkiuu. O61acTh onpeAeseHus W o0NacTh 3HaueHU oOpartHoil (yHkmu. ['padux
oOpaTHO# (yHKITUH.

Buabl yueOHoiIl 1eATeJIbHOCTH



O3HaKoOMJICHHE C TIOHATHEM NEPEMEHHOM, TPUMEpaMH 3aBHCUMOCTEH MEX/1y epeMEHHBIMU.

O3HakOMJIEHHE C MOHSATHEM TpaduKa, ONpeaeseHUue MPUHAIICKHOCTH TOYKU TpaduKy (QyHKIHH.
Omnpenenenue no ¢popmyJie MpOCTEHIIel 3aBUCUMOCTH BHJIa ee Tpaduka. Bripaxenue no ¢popmyse oaHOMI
nepeMeHHoil uepe3 apyrue. O3HakoMJIeHHE C ompeneieHueM (QyHKIUH, (HOpMyIHpOBaHHE €ro.
Haxoxnenue ob6nmactu ompeneneHHs M oOJacTH 3HadyeHUi ¢yHkunu. O3HAKOMIICHHE C TpUMEpaMu
(GYHKIIMOHATBHBIX 3aBHCHMOCTEH B pealbHBIX MPOIECCaX U3 CMEXHBIX AUCUMILIUH. O3HAKOMIIEHHE C
JOKa3aTeNbHBIMA  PACCY)KICHUSAMU HEKOTOPHIX CBOWCTB JIMHEHHOHM ¥ KBaJApaTWUYHOH (YHKIHUH,
MPOBEACHUE MCCIICIOBAHUS JIMHEWHOW, KYCOYHO-TUHEHHOHN, ApOOHO-TMHEHHONM | KBaJpaTUIHOU
¢bynkuuii, moctpoenue ux rpadukoB. Iloctpoenne u urenue rpaduxoB ¢Gyaknmii. VccnemoBanue
¢bynkun. CocraBieHue BUI0B GYHKIIHI 110 JaHHOMY YCIIOBHIO, PEIICHHUE 33/1a4 Ha SIKCTPEMYM.

Breimonnenue npeobpa3oBanwuii rpaduka GyHKIIHH.

Nzyuenue nowsmus obpamuou (ynxyuu, onpeneieHue BUIa U TOCMpoeHue pagura oopamHoul
@yHryuu, Haxoxcoenue ee obnacmu onpeodeieHus u ooracmu 3uayenuil. IIpuMeHeHne CBOWCTB (PYHKITHIA
MIPU UCCIIEIOBAaHUU YPaBHEHHM U PEIICHUH 33/1a4 Ha SKCTPEMYM.

O3HaKOMIICHHE C TIOHSATHEM CIIOKHOU (YyHKIINH.

Tema 1.3 KopHu, creneHu u Jiorapugmsl

Kopun u crenenn. KopHu HaTypanpHOM cTeneHM U3 uuciaa M uX cBoMcTBa. CreneHu ¢
paloOHaIbHBIMU [IOKA3aTeIsIMU, UX cBOMcTBA. CTENeHu C AeWCTBUTENbHBIMU NoKa3arensiMu. CBoiicTBa
CTEIIEHHU C JEUCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudm. Jlorapupm umcna. OcHOBHOe Jorapu(MUYECKOE TOXKAECTBO. JleCATHYHBIE W
HaTypajibHble Jorapudmsl. [IpaBuia neiictuii ¢ norapudmamu. Ilepexoa kK HOBOMY OCHOBaHHMIO.

[TpeobOpaszoBanue anredpandecKux BBIPAKCHUI. [TpeobOpaszoBanue palMOHAJIbHBIX,
UppalMOHATIbHBIX, CTETIEHHBIX, TOKA3aTENbHbIX U JOrapU(PMHUUECKUX BbIPAKECHUH.

[TokazarenpHast u norapudmudeckas ¢pynkmun. Onpenenenuss GyHKINN, UX CBOMCTBA U rpadUKH.
IIpeoOpa3oBanust rpadukoB. IlapannenbHblii epeHOC, CUMMETPHsT OTHOCUTEIBHO OCe KOOpJAMHAT, U
CUMMETpHUSl OTHOCHUTEIBbHO Hayajla KOOpJAWHAT, CUMMETPHUS OTHOCUTEIIBHO NpPSIMOH, pacTsiKeHUE U
C)KaTHe BJOJb OCEl KOOpAMHAT.

[TokazarenbHble U JorapupmMuyeckue ypaBHeHHs. OCHOBHbBIE MPHEMBI UX pelIeHUs (pa3iioKeHue
Ha MHO>KUTEJIU, BBEJIEHNE HOBBIX HEU3BECTHBIX, MOACTAHOBKA, TpaQueCKUil METON).

[TokazarenbHble U IorapupmMuueckre HepaBeHCTBa. OCHOBHBIE IPUEMBI UX PELLICHUS.

Buabl yueOHoil 1eATEIbHOCTH

O3HakOMJIEHHE C MOHSITHEM KOpHS N-1i CTENEHM, CBOICTBAMM paAJAMKAIOB U C IIpaBUJIaMU
CpaBHEHHEM KoOpHel. POopMyJIMpOBaHHE OINpPEAEIEHUS KOpPHA M CBOMCTB KOpHEH. Brrumcienue u
CpaBHEHHE KOpPHEH, BBINIOJHEHNE MPUKUAKHY 3HaueHus: kopHs. [IpeoOpa3oBaHne YMCIOBBIX U OYKBEHHBIX
BBIp@)XEHUI, CofiepKalliX paauKaibl. BelmonHeHne pacyeToB Mo (GopMmylaM, COJEpKalluM paJuKaibl,
OCYILECTBISI HEOOXOOUMBIE IOJCTAaHOBKM U mpeoOpazoBanus. OnpeneneHue paBHOCHUIBHOCTU
BBIDXEHUI C paaukalamu. PelieHue uppanvoHanbHbIX YpaBHEHHH. O3HAaKOMIIEHHE C IOHSITHEM
CTCIICHH C JCHUCTBUTENBHBIM IIOKazarenaeM. HaxokIeHue 3HAaYeHWM CTENECHH, HCIOJB3Yys IIpU
HEOO0XOMMOCTH WHCTPYMEHTAJIbHBbIE CPEJCTBA. 3amHMChIBAaHME KOPHS N-i CTENEHH B BHUJE CTENEHHU C
IpOOHBIM TOKa3aTeraeM u Haobopor. DopMynmupoBaHWE CBOKMCTB cTemneHeil. Brrumcienue cremeHei c
palMoOHaJIbHBIM IIOKA3aTEJIEM, BBIOJIHEHUE NPUKUAKU 3HAUYECHHSA CTEIEHHW, CPABHEHHME CTEIEHEM.
ITpeoOpa3oBaHue 4YUCIOBBIX M OYKBEHHBIX BBIPAKEHHMH, COAEP)KAIMX CTENEHM, NMPUMEHSsS CBOWCTBA.
Pemenue mnokasarenpHbIX ypaBHEHMH. O3HaKOMJIEHHME C IPUMEHEHHMEM KOpPHEH M CTENeHed Ipu
BBIUHCIICHUH CPEIHUX, IPU JEJIEHUU OTPE3Ka B «30JIOTOM CEUEHUW». PerieHne mpuUKIagHBIX 3a/1a4 Ha
CJIO’KHBIE TPOLICHTHI.

Boinonnenue mnpeobpazoBaHuil BhIpaXXKEHHUH, NMpuMeHeHHe (OopMyJl, CBA3aHHBIX CO CBONCTBaAMU
crerieHeit u sorapudmoB. OmnpeneneHue o00JaCTU JIOMYCTUMBIX 3HAYEHHH JIOrapu(MUYECKOTO
BbIpakeHUs. Pemienue norapupmMudeckux ypaBHEHUH.

Brruucnenne 3HaueHuit QpyHKIMM 1O 3HaueHHIO apryMeHTa. OrpeneneHue MOJ0KEHHUsT TOYKH Ha
rpaduke 1Mo ee KoopAuHATaM U HaoOopoT. Mcronp3oBanne CBOMCTB (DYHKIMI 711 CpaBHEHUSI 3HAYCHUH
crerneHei u orapudmos. [locTpoenne rpaduKoOB CTENEHHBIX U JOrapu(PMUUECKUX ()YHKITHHA.



Pemenne mokaszarenbHBIX M JIOTapU()MUYECKUX YPaBHEHHUH M HEPAaBEHCTB IO W3BECTHBIM
aJropuTMaM.

Pazgen 2 OCHOBBI TPUTOHOMETPUU

Tema 2.1 OcHoBHble NOHATHS TpUroHoMerpuu. IIpeoOpazoBaHusi TPUTOHOMETPHUYECKHX
BbIPAKEHH .

OcHoBHble nOHATHA. Paguannas Mepa yria. BpamarensHoe asmkeHne. CuHyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YKCIIA.

OcCHOBHBIE TPUTOHOMETpHUYECKHE TOXKAecTBa. Dopmynsl npuseneHus. DoOpMyIbl CIOKEHUS.
@opMyuisl ynBoeHUs. DOpMyIIbl IOJJOBUHHOTO yIia.

IIpeoOpa3oBaHusi MPOCTEWIIMX TPUTOHOMETPUUYECKMX BbIpakeHui. IlpeoOpa3oBaHue CyMMBbl
TPUTOHOMETPHUYECKUX (YHKIMIA B TPOU3BENCHME W TPOM3BEACHUS B CyMMy. BrlpaxkeHue
TPUTOHOMETPUUYECKUX (YHKLUH Yepe3 TAHI€HC ITOJIOBUHHOTO apTyMEHTAa.

Tpuronomerpuueckue ¢pynkun. CBOHCTBa U TpaduKK CHHYCa, KOCHHYCA, TAHTCHCA U KOTaHTeHCA.
ITpeoOpaszoBanus rpadukos. [lapamiensHblil nepeHocC, pacTsHKEHUE U C)KaTUE BJIOJIb OCeil KOOpMHAT.

Buab1 yueOHoii 1eATEIbHOCTH

W3ydyeHne paguaHHOrO METOJa M3MEPEHMs YIJIOB BpAIICHHUS U UX CBA3M C IPajyCHOW MEpOM.
N300pakeHne yriioB BpalleHUs Ha OKPYKHOCTH, COOTHECEHHE BEIIMYMHBI YTJIa C €r0 PACIIONIOKEHUEM.

dopMyIupoBaHHUE OIpeeIeHUl TPUTOHOMETPUYECKUX (PYHKIUI Ui YIJIOB MOBOPOTa U OCTPBIX
YIIJI0B IPSIMOYTOJIBHOTO TPEYTOJIbHUKA M 0OBSICHEHHE MX B3aUMOCBS3H.

[IpuMeHEeHHE  OCHOBHBIX  TPUIOHOMETPUYECKMX  TOXKIECTB  JJIsi  BBIYMCIICHUS  3HAYCHUU
TPUTOHOMETPUYECKUX (YHKIIUI 110 OJTHON U3 HUX.

W3yuenne OCHOBHBIX (POPMYJT TPUTOHOMETPUH: (POPMYIIbI CIOKEHHS, YIBOCHUS, TPeoOpa3oBaHus
CYMMBI TPUTOHOMETPUYECKUX (PYHKUIUH B MPOU3BEICHHE U MPOU3BEACHUS B CYMMY M NMPUMEHEHHUE MPH
BBIYHCJICHUM 3HAYEHUSI TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIIPOLICHMUS €T0.

O3HaKOMJIEHHE CO CBOMCTBAMM CUMMETPHM TOYEK HA €MHUYHOW OKPYKHOCTHU U MPUMEHEHHE HUX
U1 BBIBOAIA (hOPMYJI IPUBEICHUS.

O3HakOMJIEHHE C MOHITHEM HENpEepbIBHOM mepuoanueckod GyHKUuHU, GpopMynupoBaHHe CBOMICTB
CHHYCA U KOCHHYCa, IOCTPOEHUE UX IPa(hUKOB.

O3HaKOMJIEHHE C MIOHATHEM TAPMOHMUYECKUX KOJeOaHUM U MpUMepaMu FrapMOHMUYECKUX KoseOaHui
ISl OTIMCaHMS IPOLIECCOB B (PU3MKE U APYTUX OOJIACTSIX 3HAHMSL.

O3HaKOMJICHHE C TOHSATUEM DPAa3pbIBHOM MNepUONUYECKON (QYHKUMH, (OpPMYIHpPOBAHUE CBOMNCTB
TaHTeHCa U KOTaHT€HCa, TOCTPOEHHE UX rpauKOB.

Tema 2.2 Tpuronomerpuyeckue ypaBHeHHs 1 HEPABEHCTBA

Tpuronomerpuueckue ypaBHEHHs U HepaBeHCTBA. [Ipocrelme TpUroHOMETPUYECKUE YPABHEHHUS.
Tpuronomerpuyeckue ypaBHeHus. OCHOBHbIE IIPHUEMBI UX PpELICHMs (pa3jIoKEHUE HA MHOXKUTENH,
BBEJICHHE HOBBIX HEU3BECTHBIX). [IpocTeiine TpuronomeTpuyeckrue HepaBeHCTBa.

OO6patHble TpUroHOMeTpudeckue GyHKINU. APKCUHYC, apKKOCUHYC, apKTAHT€HC.

Buabl yueOHo# 1eATeJIbHOCTH

O3HakoMJIEHHE C MOHATHEM OOpaTHBIX TPUTOHOMETpUUYECKHX (QyHKUuH. M3yueHue onpeneneHuit
apKCcHUHyca, apKKOCHHYCa, apKTaHIeHca 4ucia, (GopMyaupoBaHHME HUX, M300paK€HHE Ha €AMHUYHOM
OKPYKHOCTH, IIPUMEHEHUE IIPU PELICHUN YPAaBHEHU.

Pemenne no ¢opmynaMm u 1O TPUTOHOMETPUUECKOMY KPYTy MPOCTEUIINX TPUTOHOMETPHUUECKUX
ypaBHeHMH. IlpumMeHeHne OOIMX METOJOB pELIeHUs YypaBHEHHH (NpuUBEACHUE K JIMHEHHOMY,
KBaJIpaTHOMYy, METOJ  pa3JiO)K€HUST Ha MHOXKUTENM, 3aMEHbl TIePEMEHHOW) TMpH  pelIeHUU
TPUIOHOMETPUYECKUX  ypPAaBHEHUH. YMEHHME OTMEYaTb Ha  KpPyre peueHus MPOCTEHIINX
TPUTOHOMETPUYECKHUX HEPABEHCTB.

[Ipumenenue cBOMCTB (YHKIMHA Ui CpaBHEHUS 3HAUYEHUH TPUTOHOMETPHUYECKUX (DYHKIIHIA,
pEILIECHNs TPUTOHOMETPUUYECKUX YPABHCHUM.



[TocTpoenue rpaduKoB 0OpaTHBIX TPUTOHOMETPUUECKUX (PYHKIMI 1 ollpeeneHue mo rpadukaM ux
CBOWCTB.

Pazgen 3 HAYAJIA MATEMATHYECKOI'O AHAJIN3A

Tema 3.1 IIpousBoaHasi yHKIIUU U ee IPUMEHEHHE

[TocnenoBarenbHOCcTH. CIIOCOOBI 3a/1aHUS M CBOWMCTBA YMCIOBBIX HocaenoBaTenbHOCTeN. [loHsTHE O
npenene IIOCJIEZI0BATEILHOCTH. CymecTBoBanue npenena MOHOTOHHOH OTrPAaHUYCHHON
IIOCJIEI0BATEIIbHOCTH. CymmupoBaHue IIOCJIEI0OBATEIbHOCTEM. beckoneuno yOBIBaromas
reOMETPHUYECKAsl IPOrPECCHUs U €€ CyMMa.

[IpousBonnas. I[lonsatue o mpousBOAHON (YHKIMH, €€ T€OMETPHUYECKUH M (PU3MYECKHId CMBICI.
VYpaBHeHue KacaTenbHOM K rpaduky ¢yHkuuu. IIpomsBomHble CyMMBI, pa3HOCTH, IPOU3BEACHUS,
gacTHOrO. I[IpoM3BOIHBIE OCHOBHBIX OSJEMEHTapHbIX (yHKuMA. IlpuMeHeHWe mNPOWM3BOAHON K
uccleloBaHui0 GYHKUUN U nmocTpoeHuto rpadukos. I[IponsBoaHbie 00paTHOM (YHKINMU U KOMIIO3ULIUH
GbyHKIHH.

[Ipumepsl MCNOAB30BaHUS MPOU3BOAHON [UIsl HAXOXICHUS HAWJIYUIIEro PEeLICHUs B IPHUKIAIHBIX
3amayax. Bropas mpousBogHas, €e TEOMETPUUSCKUN U QU3NYSCKUN CMBICI. HaxokieHue CKOpOCTH IS
npoliecca, 3alaHHOro GopMyInoil U rpapuKoM.

Buab1 yueOHoii 1eATEIbHOCTH

O3HakoMJIeHME C TOHSATHEM YHCJIOBOM IOCIENOBATENbHOCTH, CrHoco0aMM €€  3a/aHus,
BBIUUCIICHUSIMU €€ WICHOB. O3HaKoMieHue ¢ noHamuem npeoeia nociedosamenvrHocmu. O3HAKOMIIEHUE
C BBIYUCIICHMEM CYMMbl O€CKOHEYHOIO YMCJIOBOIO psijia Ha MPUMEpE BBIYMCICHUS CYMMbl OECKOHEYHO
yObIBaroIeil TeoMeTpudeckord mporpeccud. Pemenune 3amad Ha mNpUMEHEHHE (QOPMYIBI CyMMBI
0eCKOHEYHO yOBIBAIOIIECH FreOMETPUUECKOM MPOrpeCcCHH.

O3HakoMJIeHHE C TIOHSATHEM MPOU3BOAHON. M3yueHuwe u (opMynanpoBaHHE €€ MEXaHHYECKOTO U
TFE€OMETPUUYECKOTO CMBICIIA, U3YUYEHUE AITOPUTMA BBIYMCIICHHS NPOU3BOJHON HAa IPUMEPE BBIYMCIICHUS
MIHOBEHHOH CKOPOCTH U YIJIOBOTO Kod(dduimenTta kacarenbHoil. CocTaBieHne ypaBHEHMs KacaTelbHOU
B o0mem Bujae. YcBoeHHE MpaBuil IudEpeHIUpOBaHUs, TaOIUIBl MPOU3BOJAHBIX 3JIEMEHTAPHBIX
GbyHKIMH, npuMeHeHue Juis AudQepeHunpoBaHns (YHKIMHA, COCTaBIECHHUS YpaBHEHHsS KacaTelbHOM.
W3yuenne TeopeM O CBSI3U CBOMCTB (DYHKIMM M NPOU3BOJAHOM, ¢opmynupoBka ux. IlpoBenenue c
MTOMOMUIBIO MTPOU3BOJIHOM HMCCIEN0BaHNs (PYHKIIMHU, 3alaHHON (opMyJIoN. Y cTaHOBIIEHUE CBSA3H CBOWCTB
(GYHKLIMHU ¥ TPOU3BOAHON MO UX rpaduKam.

[IpumeHeHune NpPOU3BOJHOW JUIsl pelIeHUs 3aJady Ha HaX0XkKJIEeHUE HauOoJIbLIEro, HauMEHBILIETro
3HAQYEHWs M Ha HaxOXKIEHHE OKcTpeMyMma. [IpuMeHeHHMe pPOM3BOAHOW Il pacyera CKOPOCTH H
YCKOPEHUS TPAHCIIOPTHBIX CPEACTB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue.

IlepBooOpasHas u unHTerpai. Ilpumenenue onpeneneHHOro MHTErpana s HaXOXKACHUS IUIOMAAN
KpuBoJinHelHo# Tpanenuu. @opmyna Hetotona-Jleiionuna. [Ipumepsl npuMeHeHus HHTErpajia B GU3HKE
U TEOMETPHUH.

Buabl yueOHo# 1eATeJIbHOCTH

O3HakoMJIEeHHE C TIOHATHEM HHTErpajia M IepBooOpa3zHOW. M3ydyeHue mpaBuiia BBIYUCIECHUS
nepBooOpazHori u Teopembl HproToHa- JleitOnuia. Pemienue 3amad Ha CBSI3h MEPBOOOpA3HONW M €€
MIPOU3BO/IHOM, BBIYMCIICHUE TIEPBOOOPA3HOM 11 JaHHOU (QYHKIINH.

Pemenue 3a1ay Ha IpUMEHEHUE UHTETpasia /Uil BhIYMCIEHUS (U3MYECKUX BEIWMYMH U IIOLIA/IEH.
IIpumeHeHne onpeaeeHHOro MHTerpaia Juisi ONpeIeIeHNs IyTH IPOWIEHHOTO TPAHCIIOPTHON MAIIMHOM.

Pa3znen 4 TEOMETPUS
Tema 4.1 KoopanuHaTbl H BEKTOPBI.

[IpsimoyronbHast (lekapToBa) cucTeMa KOOpAWHAT B MpocTpaHcTBe. DopMylia pacCTOSHUS MEXKIY
IBYMsSI TOYKaMH. Y paBHEHUS CPEPBI, n10CKOCMU U NPSAMOU.



BexTopsl. Monynb BekTopa. PaBeHCTBO BEKTOpOB. C0KEHUE BEKTOPOB. Y MHOKEHUE BEKTOPA Ha
qucio. PaznoskeHne BEKTOpa 10 HANpaBiICHUSAM. YTOI MEXAy AByMs BeKTopaMH. IIpoeknus BekTopa Ha
ocb. Koopaunars! Bekropa. CkansipHOE IPOU3BEIeHUE BEKTOPOB. Vcnonap30BaHNE KOOPAUHAT U BEKTOPOB
IIPY PEIICHUN MAaTEMATHYECKUX U MPUKIAIHBIX 3a7ady.

Buabl yueOHoii 1eATEIbHOCTH

O3HaKOMJICHHE C MIOHATHEM BEKTOpa. M3yueHnue nexkapToBOil CUCTEMbI KOOPAUHAT B IPOCTPAHCTBE,
IIOCTPOEHHUE 110 3aJaHHBIM KOOpAMHATaM TOUYEK U INIOCKOCTEHN, HAX0XKACHUE KOOPAUHAT TOYEK.

HaxoxneHue ypaBHEHMH OKpPYKHOCTH, c(epsl, IUIOCKOCTH. BblumcieHne paccTOsSHUM Mexay
TOYKaMHU. VI3ydyeHHe CBOMCTB BEKTOPHBIX BEJIWYMH, IPABHUI PA3JIOKEHHUS BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, IPABUJI HAXOXKICHMS KOOpAMHAT BEKTOpa B IIPOCTPAHCTBE, IpPaBUI JCHCTBUH C
BEKTOPaMH, 3aIaHHBIMA KOOPJAMHATAMM.

IIpumeHeHne Teopuu IpU pELICHHH 3alad Ha JIEUCTBUSA C BEKTOpamH. M3yueHue CkalspHOro
IIPOU3BEICHUS BEKTOPOB, BEKTOPHOI'O YPABHEHUS IIPSIMOM U INIOCKOCTH

IIpumeHeHre TeopuM IPHU PELICHUM 3aJad Ha JCHCTBHS ¢ BEKTOpaMH, Ha KOOPAWHATHBIA METO.,
IIPUMEHEHHE BEKTOPOB VISl BBIYMCIICHUS BEJIUYUH YIVIOB U PACCTOSIHUM.

O3HaKOMJIEHHE C 10Ka3aTeIbCTBAMHU TEOPEM CTEPEOMETPUH O B3aUMHOM PACIIOJIOKEHUU MPSMBIX U
IIJIOCKOCTEM C MCIOJIBb30BAHUEM BEKTOPOB

Tema 4.2 IIpsiMble ¥ NJIOCKOCTH B MIPOCTPAHCTBE

B3aumHoe pacnonoxeHue JByX NPsAMBIX B IpocTpaHcTse. IlapamiensHOCTh NIPSAMON U INIOCKOCTH.
[TapamrenpHOCTB TUIOCKOCTEN. [IepneHAuKYISIPHOCTD IPSAMOM U INIOCKOCTH.

[lepnieHIUKyNAp ¥ HAKJIOHHASA. YTO0JI MEXIY NPSAMOM U IJIOCKOCTBIO. JIByrpaHHBIN yroJl.

Yron wexay mockocTsamu. IlepneHauKynspHOCTH ABYX IUIOCKocTed. ['eomerpuueckue
npeoOpa3oBaHusl MPOCTPAHCTBA: MapaUICNIbHBIA IEPEHOC, CUMMETPHsSI OTHOCHUTEIBHO IUIOCKOCTH.
[TapannensHoe MIPOEKTUPOBAHUE. [Lnomane OPTOTrOHAJIBHOU MPOEKIIU Y. N3obpaxenue
IIPOCTPAHCTBEHHBIX (PUTYD.

Buabl yueOHoii 1eATEIbHOCTH

DopMyIMpPOBKAa U NPUBEACHHUE JI0KA3aTEIbCTB IPU3HAKOB B3aMMHOIO PACIOJIOKEHMS MPSMBIX U
II0cKOCTe. Pacnio3HaBaHHe Ha depTexax M MOACIAX PA3JIMYHBIX CIy4aeB B3aWMMHOIO PaCIOJIOKEHUS
IOpSIMBIX M IUIOCKOCTEHW, apryMEHTHMPOBAaHHE CBOUX CyXACHHH. DOpMyIMpOBaHHE ONPEIECICHUN,
MIPU3HAKOB M CBOMCTB MapajyIeNbHBIX W NEPHEHAUKYJSAPHBIX IUIOCKOCTEH, IBYI'PAHHBIX M JIMHEHHBIX
yIJ10B. BBINONIHEHNE TOCTPOEHUS YIJI0B MEXY NPSAMBIMHU, IPSAMON U MJIOCKOCTBIO, MEXAY MJIOCKOCTAMHU
[0 ONMCAHUIO M PACIIO3HABAHWE MX Ha MoAeisiX. [IpruMeHeHHne NpPHU3HAKOB M CBOMCTB PAaCHOJIOKEHUS
OpSMBIX M IUIOCKOCTEW NpH pemieHHH 3aaad. M3o0pakeHHe Ha pPUCYHKAaX M KOHCTPYMPOBAaHHE Ha
MOJIEISIX MEPHEHAMKYIIPOB U HAKIOHHBIX K IMJIOCKOCTH, HPSMBIX, MapajljIeNIbHbIX IJIOCKOCTEH, YIJIOB
MEXy IPSIMOM U INIOCKOCThIO M 000CHOBaHHME OCTPOCHUSI.

Pemenue 3aau Ha BBIUMCIIEHUE T€OMETPUUECKUX BeIMYMH. ONMCBHIBAHUE PACCTOSHUS OT TOUYKHU JI0
IJIOCKOCTH, OT IPAMOH 10 TNIOCKOCTH, MEXY INIOCKOCTAMHU, MEXY CKPEIMBAIOIIUMU IPSIMBIMHU, MEKIY
IIPOU3BOJILHBIMU (PUTypaMH B IPOCTPAHCTBE.

dopMynupoBaHHE U JJOKa3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUAX (TEOpEeMBbl CYIECTBOBAHUS,
cBoiicTBa). M300pakeHne Ha uepTekaxX W MOJETAX PACCTOSHUS M OOOCHOBAaHHE CBOUX CYXKICHUH.
OmnpeneneHre ¥ BbIUMCIEHHE pPACCTOSHUN B MpocTpaHcTBe. I[lpumenenue QopMyn u  Teopem
IUTAHUMETPUM IS penieHus 3aaad. O3HaKOMIICHHE C TMOHATHUEM IapajlIeIbHOrO MPOEKTUPOBAHMS U €r0
cBoiicTBaMu. POpMyIUPOBAHUE TEOPEMBI O IIJIOLIAJAN OPTOrOHAJIIBHOM MPOEKIIMY MHOTOYTOJIbHUKA.

[Ipumenenue Teopuu A 0OOCHOBAHUSI MOCTPOEHUN M BBIYMCIEHUN. APryMEHTHUPOBAHUE CBOUX
CYXXJIEHUI 0 B3aMHOM pacIlOJIOKEHUH MPOCTPAHCTBEHHBIX (UTYP.

Tema 4.3 MHOrorpaHHMKH M KpyIJible Tesa

Bepmmnbl, pebpa, rpaHu MHOrorpaHHuka. PasBepTka. MHororpaHHble yribl. BrImykiibie
MHororpanHuku. Teopema Oiinepa. Ilpusma. Ilpsimas m HakinoHHass mnipusMma. [IpaBuibHas npuzma.
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[Mapamnenenunen. Ky6. Ilupamupma. IlpaBwibHas mnupamujga. YceueHHas mnupamuaa. Terpasap.
CummMerpuu B KyOe, B apajjienenurese, B mpusMe u nupamujae. CeueHus Kyoa, Mpu3Mbl U MUPaAMUIbL.

[IpencraBieHre O MPaBUIBHBIX MHOTOIPAHHUKAX (TeTpadape, Kybe, OKTa’zpe, IOoJeKadape u
HUKOCadIpe).

Hunuaap u koHyc. YceueHHbI KoHyc. OCHOBaHME, BBICOTA, OOKOBAs MMOBEPXHOCTH, 00pa3yoimas,
pa3zBepTka. OceBble ceueHUss M CeyeHHs, NapajuiesbHble ocHoBaHuio. Illap u cdepa, ux cedeHwus.
KacarenpHast m1ockocTh K cdepe.

O6bem wu ero wusMmepenus. HMaterpanpHas dopmyna oObema. Dopmynasl oObema KyOa,
MPSIMOYTOJIBHOTO TIapajuleNienuIeia, Tpu3Mbl, IWMHApa. PopmMynsl 00beMa MUpaMHIBI W KOHYCA.
dopmyIIbl IUIOHIAIM TOBEPXHOCTEH IIIMHIpPaA U KoHyca. DopMyIbl o0beMa 11apa U IIomaau chepsol.

[Tomo6wue Ten. OTHOMIEHUS TUIOMIAIEH TOBEPXHOCTEH U 00BEMOB MOAO0HBIX TEII.

Buabl yueOHO# 1eATeJIbHOCTH

OrnucaHue M XapakTEPUCTHKA PA3JIMYHBIX BUIOB MHOTOIPAHHUKOB, MIEPEUNCIICHUE UX SJIEMEHTOB U
cBoiicTB. M300paxeHre MHOTOTPAaHHUKOB M BBHIMOJIHEHHE MOCTPOCHUS Ha M300PAKEHUSX U MOJENAX
MHOTOTPaHHUKOB. BbIunciieHrne JMHEHHBIX 3JIEMEHTOB M YIJIOB B MPOCTPAHCTBEHHBIX KOH(UTypaLUsX,
apryMEHTUPOBAHHE CBOMX CYXICHHH. XapakTepuCTUKa U U300paKeHHE CEUCHUS, pa3eepmKu
MHO202PAHHUKOS, BBIYUCIICHUE TIUIONIaAe moBepxHocTei. [locTpoeHune mpocTedux ceueHuil Kyoa,
npu3Msbl, upaMusl. [Ipumenenne (GakToB U CBECHUN U3 TUTAHUMETPHH.

O3HakoMJICHHE C BUJIaMU CUMMETPHI B MMPOCTPAHCTBE, POPMYIMPOBAHUE ONIPEACICHUN U CBOMCTB.
XapakTepucTuKa CUMMETPUU TeJl BPAIICHUS M MHOTOTpaHHUKOB. [IpriMeHeHrne cCBOWCTB CUMMETPHUH TIPH
pemieHuu 3anad. lcnosb3oBaHuWe NPUOOPETEHHBIX 3HAHWUW ISl UCCIIENOBAHMS W MOJEITUPOBAHUS
HECJIOKHBIX 3a7a4. V300pakeHne OCHOBHBIX MHOTOTPAHHHKOB W BBIIIOJIHEHUE PUCYHKOB IO YCIOBHSIM
3azad.

O3HakOMJICHHE C BHUJAMH Tel BpaileHus, (HOpMyIHpOBaHHE HX OINpEAETICHU U CBOMCTB.
dopMmynupoBaHHE TEOPEM O CEYEHHWH IIapa IUIOCKOCThIO M IUIOCKOCTH, KacaTelnbHOW K cdepe.
XapakTepucTruka U U300pakeHHe Tel BpallleHHs, UX pa3BepTKU, ceueHus. Perenne 3a1ad Ha TOCTpOeHUE
CEUYEHUIl, BBIYMCIIEHUE IJIMH, PACCTOSIHUM, YIJIOB, Iiomaaeil. [IpoBeneHne qoka3aTenbHbIX PacCyKACHUN
npu pemeHun 3anad. [IpuMeHeHHe CBOWCTB CHMMETPUMM NpPH PEUICHUM 337a4 Ha Tela BpalleHUs,
koMOuHanmio Tes. M300pakeHre OCHOBHBIX KPYTJIBIX TEJ U BBHITIOJIHEHHE PUCYHKA 10 YCIOBHUIO 3aa4H.

O3HakOMJIEHHE C MOHATHAMH IUIOMIAIN U 00beMa, akcuoMaMH U CBoiicTBaMu. Perenne 3aiay Ha
BBIYUCIICHHE TUIOMIAACH TIJIOCKUX (UTYyp ¢ TPUMEHEHHEM COOTBETCTBYIOIIUX (opMyn U (akToB H3
TUIaHUMETpUH. V3yueHue TeopeM O BBIUKCICHHH O0BEMOB MPOCTPAHCTBEHHBIX TEN, PElICHUE 3a7a4 Ha
npuMeHeHue (opMysl BbIUKCIEHHS 00beMOB. V3yueHue Qopmyn A BbIUMCICHUS IUJIOLIaEH
MOBEPXHOCTE MHOTOTPAaHHUKOB M TeN BpauieHus. O3HAaKOMJIEHHE C METOJIOM BBIYMCIEHUS IUIOIIAIN
noBepxHocTu ceprl. Pemenne 3a1a4 Ha BEIYUCIICHHUE TUIONIAICH MTOBEPXHOCTH MPOCTPAHCTBEHHBIX TE.

Paznen 5 KOMBMHATOPUKA, CTATUCTHKA Y TEOPUSA BEPOSATHOCTEM

Tema 5.1 Di1eMeHTHI KOMOMHATOPUKH

OcHOBHbIE TIOHATHUS KOMOWHATOPUKH. 3aJa4yd Ha MOJCYET YWCIa pa3MENICHHH, MepeCcTaHOBOK,
coueranuii. Pemenue 3amay Ha mepedop BapuantoB. @opmyna 6mHOMa HeroTOHA.

CaoiicTBa OMHOMUHAIBHBIX Kod(duiimenToB. Tpeyronpauk [lackans.

Buabl yueOHo# 1eATeJIbHOCTH

N3ydenue mpaBmiia KOMOMHATOPHUKY W IPUMEHEHHE TIPH PEIICHUH KOMOMHATOPHBIX 33]1a4.

Pemenne koMOMHATOPHBIX 337124 METOIOM Tiepedopa U 1Mo MPaBUITy YMHOKECHHS.

O3HakOMJICHHE C TIOHATUSMU KOMOMHATOPUKH: Pa3MENICHUSIMH, COUYETAaHUSIMU, MTePECTaHOBKAMU U
dbopmynamu s uxX BeraucieHus. OObICHEHUE U TpUMeHeHHe (HOpMYIT JJIsl BEIYHCICHUS pa3MeEIeHUH,
MEePEeCTaHOBOK W COYETAaHWUN mpu pemieHnn 3amad. O3HakomieHwe ¢ OuHoMoMm HpioToHa w
TpeyrosbHUKOM Ilackans. Pemienne mnpakTHYecKWx 3a7ad C KCIOJIB30BAHUEM TOHATHA W TIPABHII
KOMOHWHATOPHKH.

Tema 5.2 DiieMeHTBHI TeOpHH BEPOATHOCTEH M MATEMAaTHYeCKOI CTATHCTHKH
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CoObITHE, BEpPOATHOCTH COOBITHS, CIOXKEHHE W YMHOXEHUE BeposTHocTed. [loHsTue o
HE3aBHUCHUMOCTH COOBITHH. JIUCKpeTHAs CityJaiiHasi BETUYMHA, 3aKOH €€ PacTpe/eIeHusI.

UwncnoBble XapaKTEPUCTUKH AUCKPETHOW CIIy4ailHOW BenuduHBI. [loHSATHE O 3akoHE OOJIBIINX
YHUCEL.

[IpencraBienre JaHHBIX (TAOJUIBI, AUATPAMMEI, TpadUKH), TeHepaIbHasi COBOKYITHOCTh, BBIOOPKA,
cpennee apupmernueckoe, menuana. [lonarue o 3a1ayax MaTeMaTHUECKON CTATUCTUKU.

Buabl yueOHoii 1eATEIbHOCTH

N3yueHne Ki1iacCHYeCKOro OINMpPEAENICHUs] BEPOATHOCTH, CBOMCTB BEPOSITHOCTHU, TEOPEMBI O CyMME
BEPOATHOCTEN. PaccMOTpeHnE MPUMEPOB BBIYMCIICHUSI BEPOSATHOCTEN. PemieHne 3agay Ha BBIYMCIICHUE
BEPOATHOCTEH coObITHil. Pemienue 3a1a4 Ha BEpOSTHOCTh O€30TKa3HOM pabOThl TPAHCIIOPTHOTO CPEJICTBA.
O3HakoMIJIEHHUE C MPECTABICHUEM YUCIIOBBIX TAHHBIX M UX XapaKTEPUCTUKAMHU.

Pemenne npakTuyeckux 3agad Ha 00pabOTKY YUCIOBBIX JaHHBIX, BHIYUCICHUE UX XapaKTEPUCTHUK.

3.2 TemaTuyeckoe NJIAHUPOBAHME Y4eOHOI0 MpeaMeTa

Y4yeOHas Harpy3ka
o0yuarmuxcs
Bcero | B Tom uncie
Ilnranupyemble
JIeK npax
pe3yJIbTaThl
Pa3nes/ TeMa TUCOMIIMHDBI nu THYE
", CKHe OCBOECHHSI
JUCHMILINHBI
ypo 3aHs
KH THA
BBenenune 2 2
JIP4, JIP9, MPI,
MP3, MP4, MP9,
Pa3znen 1 Anredpa 68 34 34 IIP1, I1P2, TIP3, I1P4,
TIPS, TIPS, IIP10,
IiP12
JIP4, JIP9, MPI,
Tema 1.1. Pa3Butue nOHATHS O YKUCIIE 20 10 10 MP3, MP9, IIP1,
IIP2, I[IP3, IIP4, IIP8
JIP4, MP1, MP3,
MP4, MP9, IIP1,
Tema 1.2 ®ynkuuu u rpadpuku 12 8 4 11P2. [1P5. IIPS,
IIP10, I[IP12
JIP9, MP1, MP3,
Tema 1.3 KopHau, crenenu u porapudmbl 36 16 20 MP9, IIP2, [IP3,
IIP4, TIPS, IIP10
JIP9, MP1, MP3,
Pa3nen 2 OcHOBBI TPUTOHOMETPHUH 32 15 17 MP9, IIP3, 11P4,
TIPS, IIP10
Tema 2.1 OcHOBHBIE HOHSTHS JIP9, MP1, MP3,
TpuroHomerpu. [IpeodpazoBanus 20 9 11 MP9, TIP3, I1P4,
TPUTOHOMETPUYECKUX BBIPAKEHUN 1IPS, IIP10
Tewma 2.2 TpuroHomeTpuyeckre ypaBHEHUS U JIP9, MPI, MP3,
HepaBeHCTBa 12 6 6 MP9, TIP3, I1P4,
IIP10
Pa3znen 3 Hauana mareMaTH4ecKOro 66 36 30 JIPY9, JIP13, MPI,
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aHaJu3a

MP3, MP5, MP?9,
1IP1, IIP2,1IP5, 11IPS,
1IP10, IIP11, IIP12

Tewma 3.1 IlpousBoaHas GyHKIUH U €€

JIPY, JIP13, MP1,
MP3, MP5, MP?9,

MIPUMEHEHNE 38 22 16 IIP1, IIP2, IIP5, TIPS,
IIP10, IIP11, IIP12
JIPY, JIP13, MPI,
Tewma 3.2. IaTETpan u ero npuMeHeHUE 28 14 14 MP3, MP5, MP9,
IIPS, TIPS, IIP10
JIPY, JIP13, MPI,
MP3, MP4, MP9,
Pasnen 4 I'eomerpus 54 22 32 11P2. IIP3, IIP6, IIPS,
IIP10
JIP9, MP1, MP3,
Tewma 4.1 KoopauHaThl 1 BEKTOPHI 8 4 4 MP9, IIP6, IIPS,
IIP10
Tewma 4.2 IlpsiMble U MITOCKOCTH B JIPS, MP1, MP3,
HPOCTpaHCTBe 20 10 10 MP4, MP9, I1IP2,
IIP3, IIP6, IIP10
JIPY, JIP13,MP],
MP3, MP4, MP9,
Tema 4.3 MHOTOrpaHHHUKH U KPYTJIbIE TeIa 26 8 18 11P1. TIP 3. TIP 6,
IIPS, IIP10
Pazngen S KomOunaropuka, cTaTUCTUKA U JIP4,JIP9, MPI, MP3,
Teopusl BePOATHOCTE 12 8 4 MP9, IIP1, IIP7,
IIPS, IIP13
JIP4, JIP9, MPI,
Tema 5.1 DneMeHTb KOMOMHATOPUKHU 6 4 2 MP3, MP9, IIP1,
IIP7, IIPS
Tema 5.2 DneMeHTbI TEOPUU BEPOSITHOCTEN U JIP4, JIP9, MP1,
MaTEMATUYECKON CTAaTUCTHUKH 6 4 2 MP3, MP9, ITP1,
IIP71IPS, IIP13
IIpoMe:xxyTOYHas aTTeCTAllUsA, B TOM YHC]IE 18 JIP4, MP9, I[IP1
KOHCYJIbTAUMHU
Bcero 252 117 117

4 YCJIOBUSA PEAJIM3ALIMA YYEBHOI'O ITPEJIMETA

4.1 MatepuajibHO-TEXHHYECKOE o0ecreyeHne
Jns peanuzanMy MporpamMMmbl y4yeOHOro MpeiMeTa MpPeayCMOTPEHBI CIEAYIOLIUe CIeHUualIbHbIe

IIOMCIICHUA U OCHAILICHUC:

Tun u HamMeHOBaHue
CHEeHAJLHOI0 NOMENeHUA

Ocnameﬂne CIICHUAJIBHOI0 MOMECIICHUSA

Kabuner MaTeMaTHYEeCKUX AUCHUITIIINH

PabGouee MecTo mpernojaBarelns: NepCOHAIBHBIN KOMITBIOTED,
paboume Mecrta oOydarommuxcs, I0cKa YydeOHas, y4deOHas

MeOeb.

4.2 YuyeOHO-MeTOAUYeCKOe 1 MH(OPMAIIHOHHOE 00ecTieYyeHHe Peain3alui NPOorpaMmbl

OCHOBHBIC MCTOYHUKH:
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1.bammakoB, M. M. Marematuka [OnekTpoHHsIii pecypce] : yueObnuk / bammakoB M.JM. — Mocksa
: KuoPyc, 2019. — 394 c. — (CIIO). — ISBN 978-5-406-06554-9. — Pexum nocrymna:
https://book.ru/book/929528

2.10xno, H. C. Maremaruka [OnektpoHnsiii pecypc]: yueOnuk / H.C. KOxno. — Mocksa :
NH®PA-M, 2022. — 204 c. — (Cpeanee npodeccuonabHoe oopazosanue). — DOI 10.12737/1002604.
- ISBN 978-5-16-014744-4. - Tekcr : 3JICKTPOHHBIMN. - Pexum JOCTYTIA:
https://znanium.com/read?id=379702

JlonoTHUTeIbHbIC HCTOYHUKH:

1.boromosnio, H. B.Maremaruka. 3agaun ¢ pemenusmu B 2 4. Yacte 1 [DnekTpoHHBIN pecypc]:
yaeOHoe rmocobue amsi cpegHero npodeccuonansHoro oopazopanus/ H.B.boromonos.— 2-e uzj., ucnp. u
non.— MockBa: M3gatenbctBo FOpaiit, 2022.— 439 c.— (IIpodeccuonansHoe oOpa3oBaHHUE). —
ISBN 978-5-534-09108-3. — Tekcr : 31eKTpoHHBIi.- Pexxum noctyma:https://urait.ru/viewer/matematika-
zadachi-s-resheniyami-v-2-ch-chast-1-490794#page/1

2.boromonos, H. B.Marematuka. 3agaun ¢ pemeHussMu B 2 4. Yacte 2 [DJeKTpOHHBINH pecypc]:
yueOHoe rmocobue I cpeHero npodeccruoHanbHoro oopazosanus/ H.B.boromonoB.— 2-e uzn., ucrp. u
norm.— MockBa: MzmarensctBo IOpaiit, 2022.— 320 c.— (IIpodeccronanbHoe 00pa3oBaHUE).—
ISBN 978-5-534-09135-9. — Tekct : AJICKTPOHHBIH. — Pexum
noctyna:https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-490795#page/1

MeToanyeckue yKasaHHus:

1.A63anoBa H.M. IlpousBomHas QyHKIMH W ee MpUMEHEHHe: pabodas TeTpaab MO AMCHUILUINHE
«MatemaTiKa» s CTYIEHTOB BCeX creruainbHocTeld. Maruutoropck: M3n-Bo MarHuroropck. roc.
texH.yH-Ta uM. I'.1. Hocoga, 2018.

2.Kurapesa D.P. VHTerpan u ero npuMeHeHue: padouasi TeTpaab M0 AUCHMILIUHE «MartemaTtuka
UL CTYIGHTOB TEXHUYECKOTO, COLUAIBHO-DKOHOMUYECKOTO mnpoduieid. Marauroropck: M3a-Bo
MarnuToropck. roc. TexH. yu-1a uM. I'.11. Hocoga, 2018.

3.ITandumoBa M.A. MHOrorpaHHMKM W Tela BpalleHHs: paboyas TeTpaib IO IUCIHILINHE
«MaremaTikay JJs CTYyJEHTOB cllelualbHOCTel TexHuyeckoro npoduis 1 kypca. Marautoropek: M3n-
BO MarnuToropck. roc. TexH. yH-ta uM. I'.11. Hocoga, 2018.

4.CamquukoBa O.H. Pa3zButne mnoustus o umcine. dyHkuuu u rpaduku: paboyas TeTpagb MO
mucuuminHe  «MaTtemaThka» — 0011eo0pa30BaTENbHOIO IUKJIA s CTYACHTOB  CHEIUAJIbHOCTEH
TexHuueckoro mpoduins. Marautoropck: M3n-Bo Marautoropek. roc.texH. yH-ta uMm. .M. Hocoga,
2018.

5.CuBunbkaeBa 10.®. T'eomerpus: pabouas Terpaap Mo aucuuiuinHe «MaTtemaTuka» s
CTYJEHTOB IEpPBOr0 Kypca BCEX CHEIHalbHOCTEH TexHuuYeckoro mnpoduias. Marauroropck: M3n-Bo
Maruuroropck. roc.texs. yu-ta um. I'.11. Hocosa, 2018.

6.Dopreikuna E.B. Kopau, crenenu, morapudmer: pabouast TeTpanp 1Mo AucuuIuimae «MarteMaTrkay
s CTyAeHToB 1 Kypca chenuambHOCTed TexHuueckoro mnpodwis. Marautoropek: M3a-Bo
Marnutoropck. roc.texs. yH-ta um. [.J1. Hocosa, 2018.

7.AntponoBa H.B. OCHOBBI TPUTOHOMETPUHU: METOAMUYECKUE YKa3aHHs K CAMOCTOSTEILHON padoTe
no aucuuiuinHe «Matematuka» Juis oOydarouxcs BceX crenuanbHocTe. — Marauroropek: M3n-Bo
Maruuroropck. roc. TexH. yu-ta uM. I'.11. Hocoga, 2021. — 22 c.

IIporpammuoe obecnieuenne u UnrepHer-pecypcebi:

MS Windows

Calculate Linux Desktop

MS Office

7 Zip

HNuTepHeT-pecypcsl

1. Enwunas xojurekuus udpoBbIX 00pa3oBaTe/IbHBIX pecypcoB WWw.school-collection.edu.ru

2. EpguHoe okHO J1ocTyma K oOpa3oBarenbHbIM —pecypcam  Poccuiickoit  ®enepauuu
http://window.edu.ru/

3. Enunbli nopran uHTEpHET-TECTHPOBaHMs B cepe oOpazoBanus: https://i-exam.ru

4. WHTYHT — HAaIIMOHAJILHBINA OTKPBITEINA YHHBEpCHUTET hitp://www.intuit.ru/studies/courses,
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5. Topran mudposoro odpazosanwus. http://www.digital-edu.ru/
6. Poccuiickas rocyaapcTBenHas oubnmoreka http://www.rsl.ru
7. CIIO B poccuiickux mkonax: komanga ALT Linux paccka3piBaeT O BHEIPEHUU CBOOOIHOTO

mporpaMMHOTO obecrieueHuss B ImKojiax Poccum [DnekTpoHHBI pecypc]. — Pexum gocryna:
http://freeschool.altlinux.ru  /, cBoboaHbIif. — 3ari. ¢ sKpaHa. S13. pyc.
8. denepanbHbIii o0pa3oBaTeIbHbIN nopran «MubopMalinOHHO-KOMMYHHUKAI[UOHHBIE

TEXHOJIOruU B 00pazoBanumy. http://window.edu.ru/resource/832/7832

5 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O ITPEJAMETA
KoHTpoiab u oIleHKa pe3ylbTaToOB OCBOCHHUS MpEAMeTa OCYUIECTBISETCA IpernojaBaTesieM B
MPOLIECCE TEKYIIET0 KOHTPOJIS U MPOMEXKYTOUHON aTTeCTALIUU.
5.1 Tekymuii KOHTPOJIb

No KonTponupyemsbie pazaensl (TEMBbI) KonTponupyemsie HaumenoBanue
B y4eOHOro npeaMeTa pe3yJIbTaThl OLIEHOYHOTI'0 CPEJICTBA
1 | Beenenue Teem
2 JIP4, JIP9, MP1 MP3,
MP4, MPY,IIPI, I1P2,
Paznen 1 Anredopa 11P3, IIP4.1IPS, IIPS, Tecm
I1IP10, I1P12
3 Tema 1.1. PazButne nonsartus o JIP4, JIP9, MP1 MP3, | IIpakxmuueckas paboma
qHUCIIe MPY,ITPI, ITP2, IIP3, | (npakxmuueckoe 3a0aHue)
11P4, IIP8 Tecm
4 JIP4, MP1, MP3, MP4, | IIpaxmuueckas paboma

Tema 1.2 @yuxuun u rpaguxu MPY, IIP1, ITP2, IIP5, | (npakmuueckoe 3a0anue)

I1P8, IIP10, IIP12 Tecm

5 | Tema 1.3 KopHu, crenenu u JIP9, MP1, MP3, MPY, | [Ipakxmuueckas paboma

norapuQMbI IIP2, IIP3, IIP4, IIPS, | (npaxmuueckoe 3a0anue)
11P10 Konmponvnas paboma

6 Pa3nen 2 OcHoBBI JIP9, MP1, MP3, MP9, | Konmponenas paboma
TPUITOHOMETPHUH IIP3, I1P4, ITPS, I1P10

7 Tema 2.1 OcHOBHBEIE MOHATHUS JIP9, MP1, MP3, MPY, | [Ipakxmuueckas paboma
Tpuronomerpuu. [IpeobpazoBanus 11P3, ITP4, ITP8, ITP10 | (npaxmuuecroe sadanue)

Tecm

TPUTOHOMCTPHICCKUX BLIpa)KCHI/Iﬁ

8 Tema 2.2 Tpuronomerpuueckue JIP9, MP1, MP3,MP9, Ilpakxmuueckasa paboma

ypaBHEHHS U HEPABEHCTBA 11P3, I11P4, IIP10 (npakmuueckoe 3a0anue)
9 JIPY, JIP13, MP1, MP3,
Paspen 3 Hawana MP5, MP9, IIP1, ITP2, Tecm
MATEMATHYECKOr0 AaHAIH3A 11P5, 11P8, 11P10),
IIP11, IIPI12
10 JIPY, JIP13, MP1, MP3, | [Ipakxmuueckas paboma
Z:ﬁ;;&leiiifmmmﬂ byt 1 MP5, MP9, I1P1, IIP2, | (npaxmuueckoe 3adanue)
11P5, ITPS, I1P10, Koumponvnas paboma
IIP11, IIP12
11 | Tema 3.2. UnTerpan u ero JIPY, JIP13, MP1, MP3, | [Ipakxmuueckas paboma
pUMEHEeHHEe MP5, MPY, I1P5, IIPS, | (npaxmuueckoe 3adanue)
11P10 Koumponvnas paboma
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12
Pa3nen 4 I'eomerpus

JIPY, JIP13, MP1, MP3,
MP4, MP9, IIP2, IIP3, | Tecm
1IP6, IIPS, ITP10

13 Tema 4.1 KoopauHatbl 1 BEKTOPBI

JIP9, MP1, MP3, MP9, | [Ipaxmuueckas paboma
11Po, ITPS, ITP10 (npaxmuueckoe 3adanue)

14 | Tema 4.2 [IpsiMble U TUIOCKOCTH B
POCTPAHCTBE

JIP9, MP1, MP3, MP4, | [Ipakxmuueckas paboma
MP9Y, ITIP2, I1P3, ITP6, | (npaxmuueckoe 3a0anue)

P9, 11P10 Koumponvhas paboma

15 | Tema 4.3 MHOTOrpaHHUKH H
KpYTJIbIE Tena

JIPY, JIP13, MP1, MP3, | [Ipakxmuueckas paboma
MP4, MPY, IIP1, IIP 3, | (npaxmuueckoe 3a0anue)

BEPOSATHOCTEM

I1P6, ITPS, ITP10 Koumponvnas paboma
16 | Pasmea 5 KomOunaTopuka, JIP4,JIP9, MP1, MP3, Tecm
CTATHUCTHKA M TeOpUs MP9, ITP1, ITP7, 11P8,
1IP13

17 | Tema 5.1 DneMeHTHI
KOMOWHATOPHKHU

JIP4,JIP9, MP1, MP3, Ilpakmuueckas paboma
MPY, ITP1, ITP7, I1P8 (npakmuueckoe 3adanue)

18 | Tema 5.2 DneMeHTHI TEOPHH
BEPOSATHOCTEN U MaTEMAaTUYECKOU
CTaTUCTUKU

JIP4, JIP9, MP1, MP3, Ilpakmuueckas paboma

MP9, IIP1, ITP7,IIPS, (npaxmuueckoe 3adanue)
11Pi3

Kpurepun onenkn tecra

3a Kaxblii MPaBUIIbHBIN OTBET — 1 Oas

3a HernpaBWIbHbIN O0TBET — 0 OaoB

[TponenT KagecTBeHHast OlleHKa MHANBUYAIbHBIX 00pa30BaTeIbHbBIX JOCTHKEHHUH
pe3yIbTaTUBHOCTH
(MpaBUIIBHBIX 0am1 (oTMeTKa) BepOaIbHBINA aHAIOT
OTBETOB)
90 + 100 5 OTJINYHO
80 + 89 4 XOpOLIO
70 +79 3 yIIOBJICTBOPUTEIHHO
Mmenee 70 2 HE YJIOBJIETBOPUTEIHHO

Kpurtepnu onieHKH NPaKTUYeCKUX U KOHTPOJIBLHBIX padoT

Ouenka "OoTJMYHO'" CTaBUTCSA, eciii paboTa BBHITIOJIHEHA B TOJHOM OOBEME C COOIOJEHHUEM
HEO0OXOIUMOM TOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE

3aIIMCHu U BBIYHCIICHUA.

Ouenka "Xopomo' CcTaBUTCS, €CIM BBITIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIMYIIECHbI

2-3Henoyera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTU TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJIbTaThl U BBIBOJBL, B XOJE

MPOBEJICHUS paOOTHI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CJIM pabOTa BBHITIOJHEHA HE TTOJIHOCTHIO WM 00BEM

BBITOJTHEHHOM YacTH paGOTBI HC MMO3BOJIACT CACIATh NPABUJIBHBIX BBIBOIOB.
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5.2 IIpome:kyTOUHAs aTTeCTANMS

[IpomesxyTouHas aTTecTalnys 00y4aroUMXCcsl OCYIIECTBISIETCS 10 3aBEPUICHUN W3YyYeHUs IpeaMera
Y IIO3BOJISIET ONPEIEIUTh KAYECTBO U YPOBEHD €I0 OCBOCHHUS.
dopma MpoMEeKYTOUHOH aTTECTAlMK 10 mpeaMery «Martematuka» - nuddepeHIMpOBaHHbIA 3a4eT

B | ceMecTpe U 9K3aMeH BO 2 ceMecTpe.
HuddepeHurpoBaHHbIi 3a4€T MPOBOAUTCS B BHJIE YCTHOTO 3a4UeTa.

No KonTpoasubie Bonpoch! anuddepeHIupOBaAHHOIO 3a4eTa Tema

1 | ®yuknus. CpoiicTBa GyHKIMU: 00J1acTh onpeaesieHus, Hynu Gynakiuu, | Tema 1.2 OyHnkiuu u
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA, YeTHOCThb-HEYETHOCTh, MOHOTOHHOCTD, | TpauKu
AKCTPEMYMBI, 00JIaCTh 3HAUCHUH.

2 | OnpeneneHus CTETIEHU YKCIa C pa3IMYHbIME MoKa3arensiMu. CBoiicTBa
CTETICHEMN. Tema 1.3 Kopnu,

CTETEHHU U JorapudMbl
3 | Onpenenenue norapupma uncna. OCHOBHOE JorapumMuueckoe

TOXJECTBO. Teopemsl 0 orapudmax. @opmyna nmepexoja OT OJHOTO
OCHOBAHHS K JPYrOMY.

4 | OmpeneneHusi TPUTOHOMETPHUYECKUX ()YHKITHIA.
Tema 2.1 OcHoBHBIE

5 OCHOBHBIE TPUTOHOMCETPHYCCKHUC TOXKACCTBA.

MOHATHUS

6 | PopMyInbl CIOKEHHUS. TPUTOHOMCTPHH.
[TpeoOpazoBanust

7 | ®opMyInbl IPUBEICHHS.
TPUTOHOMETPUUYECKUX

8 | ®opmyibl mpeodbpazoBaHMs CyMMBI U Pa3HOCTH TPUTOHOMETPUIECKHX BbIpOKEHU I

(byHKLUH B IPOU3BEICHHE.
9 | OnpeneneHust 0OPaTHBIX TPUTOHOMETPUIECKUX (DYHKITHIA. Tema 2.2
_ _ _ Tpuronomerpuueckue

10 | ®opmysbl KOpHEH MPOCTEHITNX TPUTOHOMETPUIECKUX YPaBHEHHIA. yPABHEHHS U

HEpaBEHCTBA

Kpurepun ouenku nudppepeHunpoBaHHOIO 3a4eTa

- «OTINYHOY - TEOPETUUYECKOE COIEPKAHUE Kypca OCBOCHO MOIHOCTBIO, U3JI0KUI MaTepHall
TPaMOTHBIM  SI3BIKOM B OTPENEJICHHOW JIOTUYECKOW IOCIEeIOBATEIbHOCTH, TOYHO HCIOIb3YS
MaTeMaTUYeCKyl0 TEPMUHOJOTHIO U CUMBOJHMKY; TOKa3ajl YMEHUE WIUTIOCTPUPOBATH TEOPETUUECKUE
MOJIOXKEHUS KOHKpeTHbIMU. OTBeuYan caMOCTOATEIbHO 0€3 HaBOIALINX BOIPOCOB MPENOJaBaTes.

- «XO0pomIo» -OTBET YAOBIETBOPSET B OCHOBHOM TPEOOBAaHUSM Ha OIEHKY «OTIUYHOY», HO
IIpHU 3TOM UMECT OJWH U3 HEAOCTATKOB:B U3JIOKCHHUU OOIYIICHBI HeOOoJIbIINE HpO6€HBI, HE UCKa3uBIINEC
MaTeMaTU4YeCKOe COJEep>KaHWE OTBETA; OMYIIEHbI OJIMH — JBa HEJ04YeTa MPHU OCBEIIEHHMH OCHOBHOIO
coJiepKaHUsl OTBETA, HCTIPABIICHHBIE TI0 3aMEYaHUIO MPEIO/IaBaTels,;

- «Y IOBNETBOPUTEIILHO» - TEOPETHUYECKOE COJAEp)KaHHE Kypca OCBOEHO YacCTUYHO, HO
mpoOesibl He HOCAT CYUIECTBEHHOI'O XapaKTepa, MMENUCh 3aTPYAHEHMsI WM JOMYIIEHbl OIIUOKU B
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OMpENEICHUU TOHITHI, MCIOIb30BAHUM MAaTEeMAaTHUYEeCKOM TEPMUHOJOTUHU, YepTekaX, BBIKIAIKAX,
MCIPaBIIEHHBIE MTOCIE HECKOJIBKUX HAaBOAIIMNX BOIPOCOB MPENOaBaTENs;

- «HeynoBneTBOPUTENIBHO» - TEOPETUUECKOE COJEPKAHUE Kypca HE OCBOEHO, JOIYILEHBI
OLIMOKY B OMpEIENICHUU MOHATHI, IPU HCIOJIH30BAaHUM MaTEMaTHUYECKONH TEPMHHOJIOTHH, B PUCYHKAaX,
gepTekax WM Tpadukax, B BBIKIAJKAX, KOTOPbIE HE HCIPABJICHBI IMOCIEC HECKOJIBKUX HaBOJSIINX
BOIIPOCOB MPENOIaBATES.

Ne Tunosble 3a1aHus Ui YK3aMeHa Tema
Oobs13aTesIbHASA YACTH
1 | Pemmmre nmoka3aTeiabHOE YpaBHEHHE: Tema 1.3 Kophu, crenenu u
49%+1 — 7 aorapudmbl
2 | Pemute jorapu(pMUYECKOE HEPABEHCTBO: Tema 1.3 Kopnu, crenenu u
JorapupMbl

log:(2x —7) > —1.
2

3 | Yopocrure: Tema 2.1 OcHOBHBIE IOHATHSA
. HTOHOMETPHH.
cos2a + tg a sin 2a. P p
[IpeobpazoBanus
TPUTOHOMETPUUYECKUX
BBIPXKEHUMN
4 | PemnTe TPUrOHOMETPUIECKOE YPaBHEHHE: Tewma 2.2 TpuroHomerpuyeckue
N yYpaBHEHHUS U HEPABEHCTBA
sin2x = —
2
5 | HaliTi 3HaYeHME TPOM3BOTHON B TOUKE X! Tema 3.1 [IpousBognas
233 —ax? ) (GYHKIMM U €€ TPUMEHEHUE
x) =——x, = 1.
fo0) = E
6 | Haiigure HauMeHbIIee 3HaYeHUE ()YHKITUH Tema 3.1 [IpousBogHas

y = x3 —x?—8x +4 naotpeske [1;7]. (byHKLH 1 ee npuMeHeHIe

7 | Haiimure mpoMexxyTKU Bo3pacTaHus pyHKIHH: Tema 3.1 [IpousBonHas
1 (GyHKLIUYU U ee TPUMEHEHUE
4
==-x"—2x
Y=2
8 | BeIuncanTe HEONPEAEICHHbIH HHTErPaT: Tema 3.2 UnTerpai u ero
MIPUMEHEHHE.

1
f(zcosx+ 2x —\/E) dx

9 | K minockoctu mpoBezeHa HakiaoHHas MA wu mepreHaukyssip | Tema 4.2 TIpsiMble v IITOCKOCTH

. . B IIPOCTPAHCTBE
MO, paBabiii 15 cM. Yroa Mexay HakiIOHHOM M IUIOCKOCTBHIO pocTp

cocrasnser 30°. Haitngure niHbl HAKJIIOHHOM U €€ MPOEKIUU.

10 | Haiitu ckansipHOE MPOU3BEICHHE BEKTOPOB: Tema 4.1 Koopaunater u

a=(2; 3 -4); b=(1; -2; 1. BEKTOPBL.

JlonoJTHUTEIbHASI YACTh
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1 =3 (¥ Tema 1.3 Kopuu, crenenu u
Pemnre nokasartesibHOE HEPABEHCTBO: | = 2 < (=
2 8 J0rapuQMbl
2 | Pemmre TPUTOHOMETPUYECKOE yYpaBHEHHUE:! 3sin?x — | Tema 2.2 TpUroHOMETPUYECKUE
. ABHECHUS U HEPABEHCTBA
7 sinx cos x + 2cos?x = 0. P P
3 | Beruucnure miomaab KPHBOJIMHEHHON TPAICIIHH: Tema 3.2 UuTerpan u ero
IpUMEHEHUE.
y=x3 y=0; x=3. p
4 | B ocHOBaHHMH TPSAMOM MPHU3MBI JISKHUT TPEYTOIBHHUK CO Tema 4.3 MHOTOrpaHHHUKHU U
croponamu 39 cMm, 17 cM u 28 cM. BricoTa npu3mMel cocTaBisieT KpYIJIbIE TEJIa
20 cM. HalimuTe moJIHyIO TOBEPXHOCTh U 00BEM MPU3MBI.
5 | HaiiTii mpOM3BOIHYIO CIIOXKHON (PYHKITUH: Tema 3.1 [IpousBogHas
_ — (GyHKIUM U €€ TIPUMEHEHHE
y =,/InsinZ.

Kpurtepun onenkn 3xk3amMeHa

- «OTINYHO» - TEOPETUYECKOEe COJEp’KaHHe Kypca OCBOEHO IOJHOCThbIO, 0€3 MpoOesoB,
YMEHHUs1 CPOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE TPOTPAaMMO yueOHbIe 3a/laHMsl BBITIOJTHEHBI, Ka4eCTBO
UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

- «XOopomIo» - TEOpPeTHYEeCKOe COIEpKaHHE Kypca OCBOCHO ITOJIHOCTBHIO, 0e3 MpoOemnoB,
HEKOTOpble YMEHMsS CQOPMHMPOBAaHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE IMPOrpaMMOi yueOHbIe
3aJ1aHUs BBINOJIHEHbI, HEKOTOPbIE BU/IbI 331aHUI BBINOJIHEHBI C OIIMOKaMH.

- «Y IOBJIETBOPUTEIBHO» - TEOPETUYECKOE COACpPXKAHUE Kypca OCBOCHO YAaCTUYHO, HO
npobenasl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOJUMbIE YMEHHs pabOThl C OCBOEHHBIM
MaTepuajJoM B OCHOBHOM C(OPMHUPOBAHbI, OOJIBIIMHCTBO IMPEAYCMOTPEHHBIX MPOrpaMMoil 00ydeHHUs
y4eOHBIX 33JaHUH BBIIIOJIHEHO, HEKOTOPbIE U3 BHITIOJIHEHHBIX 3a/laHUH CoJiepKaT OIIUOKH.

- «HeynoBneTBOpUTEIBHO» - TEOPETHUECKOE COJIEpKaHne Kypca HE OCBOEHO, HE00XOIUMbIe
yMeHUs He c(OPMHUPOBAHBI, BBINOJIHEHHbIE YUeOHbBIE 3a/1aHUS CO/IEPKAT IPyOble OMMOKH.
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Mpuiaoxenne 1

OBPA3OBATEJIBHBIE TEXHOJIOT' U, BKJIIOYASA AKTUBHBIE U UHTEPAKTHUBHBIE

METOAbI OBYYEHUS
Ne Hasanue [enp ncronb3oBaHus IInanupyemslit Onucanue nopsiika
n/m | obpazoBareib o0pa3oBaTenbHOM pe3ynbTar UCIIONIb30BaHUs (AITOPUTM
HOU TEXHOJIOTHH WCIOJB30BAHUS | TIPUMEHEHUS) TEXHOJIOTUH B
TEXHOJIOTHH 00pa3oBaTeNbHO MPAKTUYECKON
(c ykazaHueM 11 TEXHOJIOTUH npodeccuoHaIbHON
aBTopa) / NEATeTbHOCTH
aKTHBHBIE U
WHTEPAaKTUBH
BI€ METO/IbI
o0y4deHus
1 [Ipo6nemHoe | YcBoeHHE HE TOJIBKO AKTHBHas [ToctanoBka mpoOIeMbl
oOyueHue pE3yNbTaTOB HAYYHOTO JeSITeNIbHOCTD Oco3HaHue (npobnemmbiii
(dx. Jpton) | mo3HaHusi, HO U CaMOTO KaKJI0TO sonpoc, npobnemnas 3adaua),
MyTH, Iporecca oOyuaromerocs OBCyAICHHE MPOGIEMEL B
MOJTYYCHHUS ITHX Ha 3aHATHUH,
pe3yNbTaToB, 00BEKTUBHOE rpymie
(dbopmupoBaHue OLICHUBAHHE OOcysxnenue Toro, 4o
MO3HABATEIbHON JeSITeIbHOCTH M3BECTHO Ipynie o npobieme —
CaMOCTOATCIbHOCTH 06yHaIOH1€I‘OC$I aman 8vl306a, AKMYAIU3AYUU
yUEHUKA. HAa 3aHSATHUH. Al
BripaboTka BO3MOXKHBIX IyTel
pereHus
BripaboTka miaHa peieHus —
9Man 3aKpenieHusi Ho8blx
SHaHUU
Pabota no c6opy matepuaina
CucremaTu3zanus 3HaHUN —
9Man KOHMPOJis YCE0EHUs.
SHaHuul
2 3nopoBbecoe | OGecrnieueHue Cobmroienue [IpoBenenune
peratoras CaHHTAPHO- ONTUMAJILHOTO | QU3KYJIBTMUHYTOK U
TEXHONOTUS | [y HeHIIeCKOro BO3/YIIHO- ¢uskynpTnay3 Ha 3aHATHH(1-2
(H. K. COCTOAHEA YIE6HOTO TEIJIOBOTO MUH); §
CMUpHOB, pexuma B ONaronpuATHBI MHKpPOKJINMAT
ASl Haiin, | TOMOHEHI (ocBewterne, ayJIMTOPHH, u [ICUXOJIOTHYECKAs
C.I'.CepukoB) HPOBeTpHBaHHe: MOJJIEPIKAHUE | o6& ranopKa _ sman
TEMIIEPATYPHBIA PEKUM H | pabOTOCIIOCOOH N .
UHAMUYECKOTU NAY3bl YPOKA
np.); ocTH
o0yJaromuxcs
HaJIn4Yne Ha 3aHITHU;
«OMOLIMOHAJTIBHBIX CMmeHa BUJIOB
Pa3psAIoK»: IIYTOK, ACATCIBHOCTH
YIIBIOOK, Ha ypoxe
o0yJaronmxcst

IOMOPHUCTHUYCCKUX HIIN
IMOYYHTCIbHBIX
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KapTUHOK, IIOTOBOPOK,
HM3BECTHBIX
BBICKA3bIBaHUH C
KOMMEHTAPUSIMU U T.II.

Urposas [ToBbIieHre MOTUBAIIMU | AKTUBHU3ALUS DOMOLMOHATbHASL YCTAHOBKA Ha
TEXHOJIOTUA K U3YYECHUIO MBICIIUTEILHON Urpy
(baitboponos JWCIUATUTHHBL, ACATCIABHOCTH, | [TocTaHoBKA 33124 UTPHI,
a JL.B., 3aKpeIvicHUue W .
aKTUBU3ALMS IIPABUJI U YCIOBUI
3onoTapesa . cucTeMaTu3anu p
AB) MI03HABATEIbHOM g spapmi u | PCATM3ALMA HTPOBBIX
NesITeIbHOCTH, yMEHHUIA o | AercTBHiH
pacupeHue u U3y4aeMoii [TonBeneHne UTOTOB UIPHI
JIOTIOJIHEHUE 3HAHUI TEME. (pedutexcus)
o0yJaromuxcst 00 Henosas uepa —
OCHOBHBIX OHSATHSX U 9Man 3aKpenieHusi Ho8bix
3aKOHaX MaTeMaTHKHU 3HaHUL
HNudopmanno | Obecneuenue nomydenns | Harmsmuoe HHTtepHeT — pecypcesl, BT 4
HHO- HOBBIX 3HAaHU, COIIPOBOXKJICHHE | MCTIOJIH30BAHNE HHTEPHET-
KOMMYHHKAIl | 3akpennenue yueOHOrO | MaTepuanos opaysepos (Firefox,
MOHHAs
MaTepuasa U KOHTPOJb; | ypoka InternetExplorer, Google u T11.)
TEXHOJIOTUS (
BUJICOPOJIUKH,
(HH(prBI’Ie OoOecrieuenue mponecca o 1A TTOUCKa, 0T6opa u
TEXHOJIOTHH ) . CXCMBEL,
(AB o0y4yeHUs B OHJIANH TaGHIEI); CHCTEeMaTH3aluu
T ’ uHbOpMallUu — Ha 2mane
JleMypoBa): ¢dopmare
M : oomauine20 3a0anusl

H3yuenue u
UCNONb308AHU
5
ungopmayuu
U3 UHTEPHET
HMCTOYHUKOB
(3meKTpOHHBI
€ y4eOHHKH,
oOpasoBareb
HbIA TOpTal
MI'TY,
CTIPaBOYHHUKH
U CJIOBapH);
HUnmepaxmus
Has noodaua u
XpaueHue
ungopmayuu
(oHnaiin
OJTUMITHA]TBI,
MIPE3CHTAIHH,
TPaHCJIUPOBA
HUE
BHJICOPOJIUKO

OHJ1aiiH CBSI3b C
y4acTHUKAMU
00pa3zoBaTenbHO
ro mporiecca
(BumeoxoHdpepe
HIIWN);

IloBrIIEHNE
MOTHUBAIINH
oOyueHus

® aHKETHPOBAHHUE,
TECTUPOBAaHUE — HaA 2mane
KOHMPOJISL YCB8OEHUsL 3HAHULL

e XpaHeHHe HHPOpPMAIUH —

Ha  smane  OOMAUWIHE20
3a0aHUs, NOO20MOBKU K
cemunapy

e EnuHBIN mOpTag UHTEPHET-
TecTUpoBaHus B  cdepe
o0Opa3oBaHus (TpeHaXephl,
OOII0) —¢é

e Omnnaiin aocka IDroo — ua
omane NONYYeHUsl HOBbLX
SHAHUL 8 pedcume OHIAUH,

e DUOCMoodle (amemeHTBI
«Yat», «llocemaemMocTb», -
Ha OpPraHU3aIlMOHHOM JTare

ypoOKa, «JIekuumsy,
«IIpakTyeckoe 3agaHUE,
«'unepccouikay - Ha smane
3aKpennenusl HOBbIX
3HAHULL);

e Discord (pabota o
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B TUTST
MHOTOCTOPOH
HEro
OCBCILICHUS
TEMBHlI,
BH/JICO3AITHCh
JIEKITHH,
MT'HOBEHHOE
pacmpocTpaHe
HUE
Marepuaia
MEXITY
CTYJICHTaMH )
Jlucmanyuon
Hoe
obpaszosanue
u 8UObL
KOMMYHUKayu
u (4atsl,
OHJIAH
KOH(pepeHINH
.

AJICKTPOHHAS
rmoyTa u T. 11.)

rpymnmam), BeOMHapHas
komHara BigBlueButton -
npoeederue OHIAUH YPOKA

Texuomorus
KPUTUYECKOT
0 MBIIIJICHUS
(K. Iuaxe)

PasBurne YMEHUS
IIO/IBEPraTb ~ COMHEHUIO
JOCTOBEPHOCTD u
aBTOPUTETHOCTh
uH(popMaluY, MPOBEPATH
JOTUKY  JI0Ka3aTelbCTB,
JeNaTh BBIBO/IbI,
IIPUHUMATD PEILICHUS.

AKTHUBHU3aIUA
YMCTBEHHOU
JIeATEeTLHOCTH;
Ymenue
aHAIM3UPOBATh,
apryMEeHTHPOBAT
b,
peduiekcrupoBaTh

Craaus BeI30BA:

MIPEIOCTABIIEHNE BO3MOKHOCTH
chopmynupoBaTh TEMY, 11ETb,
COCTaBUTbH IUIAH 3aHSTUS —
9mMan 6vl306d, AKMyaiu3ayuu
SHaHuu

Craaus ocMbICIEHUS!
IIOJIy4YEHUE HOBOU
nH(pOpMaIUU; COOTHECEHUE €€
¢ cOOCTBEHHBIMH 3HAHUSAMU U

YMEHUSAMH — 3Man OmKpblmus
HOBBIX 3HAHULL

Cragus pedJIeKCHH: 1IeJIOCTHOE
000011IeHNEe

OCMBICIICHHE H
MOJIy4eHHOW uH(pOpMalUKu Ha
OCHOBE OOMEHA MHEHUSIMH
MEXy 00ydaroUMMHUCs JIpYyT C
IpyroM U TpernojaBaTelieM —
nooeeoenust

aman umoceoe,

OUEHKU 3HAHUU
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NEPEYEHb IPAKTUYECKWX 3AHSATHN

IIpunoxenne 2

Conepxanue . KoanuectBo
HaumeHoBaHue NPpAKTHYECKUX 3aHATHI
TeMblI 4acoB
Pazgen 1 Anredpa 34
Tema 1.1 1. Apudmerndeckue NeHCTBUS HAJl pallMOHATBHBIMU U 2
Pa3Butue nonstus KOMIIJIEKCHBIMHU YHCIIaMHU.
0 ymcIe 2. ToxzaecTBeHHbIE IPeO0OPA30BaHUS PALMOHATIBHBIX 2
BBIPAKCHUM.
3. Pemenue panoHaIbHBIX YpaBHEHUN 2
4. PenieHue CUCTEM pallMOHAIbHBIX YPaBHEHUH 2
5. Penienune panoHaJbHBIX HEPABEHCTB 2
Tema 1.2 6. UccrnenoBanue pynkiuii. CBoiiCTBa TMHEHHOH, 2
OyHKIUYT U KBaJIpaTUYHOM, KyCOUHO-TMHEHHON U IpOOHO-IMHEHHOM
rpaduku GyHKIHH.
7. TlocTpoeHue u yteHue rpaguKoB GyHKIMH 2
Tema 1.3 8. Pemienue uppaiyoHaibHbIX YpaBHEHUN 2
Kopnn, crenenn, | 9. IIpeoOpa3oBaHus BBIPpaXKECHUI, COJEPKAIINX CTCTICHHA U 2
J0rapuQpmbl pajuKabl.
10. Pemrenue noka3aTelbHBIX YpaBHEHHH. 2
11. PemeHue nokasaTelbHBIX HEPABEHCTB. 2
12. Pemienue noka3aTelbHBIX YpaBHEHUH U HEPABEHCTB. 2
13. HaxosxeHue 3HaueHuit gorapudma mno npou3BoJIbHOMY 2
ocHOBaHUI0. [lepexo1 0T 0IHOTO OCHOBAHUS K APYrOMY.
Beruucnenue u cpaBHeHHE JIOTapr(pMOB.
JlorapudmupoBanne v MOTEHIIMPOBAHUE BBIPAKECHUM.
14. TlpubnuxKeHHbIEe BEIYUCICHNS U PELLIEHUE MPUKIIAIHBIX 2
3ajau.
15. Pemienue norapupmMuueckux ypaBHEHUH. 2
16. Pemenue norapuMuuecKux HEPaBEHCTB. 2
17. Pemenue norapumMuueckux ypaBHEHUN U HEPABEHCTB. 2
Pa3nes 2 OCHOBBI TPUTOHOMETPHH 17
Tema 2.1 18. PagnanHbIii METOI U3MEPEHUS YTIIOB BPAIICHHS U CBSI3b C 2
OcHoBHbIE rpaxycHoi Mmepoi. HaxoxxaeHue 3HaueHHUI
HOHATHUSA TPUTOHOMETPUUYECKUX (QYHKLUH.
tpuronomerpun. | 19. IlpeoGpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUI. 2
[TpeobpazoBanus OCHOBHBIE TPUTOHOMETPHUYECKHE TOKIECTBA.
rpuronoMerpuueckux| 20. [IpeoOpa3oBaHus TPUTOHOMETPUICCKHIX BBIPAKCHHH. 3
BBIpaXEHUI @DopMyIIbl CI0KEHUs, YABOEHHs. POPMYIIbI IPUBEICHUSL.
21. IIpeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKCHUM. 2
[IpeoOpa3oBaHue CyMMBbl TPUTOHOMETPUUECKUX (PYHKITHIA
IIPOU3BEICHUE, IPE0OPa30BaAHNE TIPOU3BEICHUS
TPUTOHOMETPHUYECKUX (DYHKIUN B CyMMY.
22. TloctpoeHne rpadiKOB TPUTOHOMETPHUECKUX (HDYHKITHIA C 2
HCTIOJIb30BAHUEM F€OMETPUUYECKUX NMPE0Opa3OBaHUM.
Tema 2.2 23. [IpocTeiinve TPUTOHOMETPUYECKHIE YPAaBHEHUS U 2
Tpuronomerpuuec HEPaBEHCTBA.
KHe ypaBHeHUsA U | 24. TpuroHomMeTpuiecKke ypaBHEHHsI U METOJIbl UX PEHICHHUS. 2
HEPaBEHCTBA 25. TpuroHoMeTpu4eCcKie ypaBHEHHUSL. 2
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Pa3zgen 3 Hayaa MmaTeMaTH4ecKOro aHaJIN3a

30

Tema 3.1 26. UncnoBass 1OCIEAOBATEILHOCTh, CIIOCOOBI €€ 3aJaHus, 2
[IpousBoaHas BBIUMCJICHUSI  WIEHOB  mocleaoBarenbHocTU.  [lpenen
GbyHKIIUY 1 ee MoCIIeI0BaTeNbHOCTH. HaxoxieHne npeaenoB QyHKITHIA.
MIPUMEHEHUE. 27. HaxoxxJieHre TPOM3BOJIHBIX 110 ONPEICICHHIO. 2

28.IlpaBuna u Qopmynsl auddepeHpoBanus, TadIUIA 2
MIPOU3BOJIHBIX 3JIEMEHTAPHBIX (QYHKITUH.
29. BeruuciieHre npou3BOIHBIX CIIOKHBIX (DYHKITHH. 2
30. IIpon3BoaHas: MeXaHUYECKUII U T€OMETPUUYECKUN CMBICIT 2
IIPOU3BOJHON. Y PaBHEHHE KaCaTECIbHOM.
31. O6mas cxema ucciegoBaHus (PYHKITHH. 2
32. UccnenoBanre (QYHKIUHA C TOMOINBIO IMPOU3BOJHON H 2
MMOCTPOCHHE TPa()UKOB.
33. Haxoxxnenue HauOONBIIET0 M HAaWMEHBIIETO 3HAYCHUS U 2
OKCTpEeMalIbHBIX 3Ha4eHWH (yHkmu. [Ipukiagabie 3axa4un
Ha DKCTPEMYM.
Tema 3.2 34. UnTerpan u nepBooOpazHasi. Haxoxnenue 2
WuTerpan u ero HEOMpeACNEeHHBIX HWHTETpajioB TPHU IOMOIIU CBOWCTB
pUMEHEHHE. WHTETPAJIOB.
35. HTerpupoBaHre METOA0M 3aMEHBI IIEPEMEHHOM. 2
36. nTerpupoBanue pa3nmyHbBIMI METOJAMH. 2
37. Teopema Herorona-JleiOauna. Breruucnenue 2
OTIpEeJICIIEHHBIX HHTETPAJIOB.
38. Berunciienue onpeneneHHbIX HHTETPaIoB METOIOM 3aMEHBI 2
IIEPEMEHHOM.
39. Beruuciienue iomiaei Guryp 1 00beMOB Tel. 2
40. duznyeckre NPUI0KEHNsI HHTETPAJIOB. 2
Pa3nes 4 I'eomerpus 32
Tema 4.1 41. Bextopsl. /[lelictBus ¢ BekTopamu. JlekapToBa cucrema 2
Koopaunats! u KOOpJIMHAT B MPOCTpAHCTBE. PaccTosiHME MEX /Ty TOUKaMH.
BEKTOPBI. 42. JlexapToBa cUCTEMa KOOPJIUHAT Ha MJIOCKOCTU. Y PaBHEHUS 2
IpsIMOM, OKPYKHOCTH. PelreHne 3amad Ha pacroyioKeHUE
MPSIMBIX HA MIOCKOCTH.
Tema 4.2 43. Pemenue 3a7a4y Ha NapajjielIbHOCTh NPSMON U MJIOCKOCTH. 2
[Ipsmble 1 tutockocTy| 44, Perienne 3agad  Ha TEPHEHIUKYISIPHOCTH IPSIMOH U 2
B IIPOCTPAHCTBE. IJIOCKOCTH.
45. PemieHne 3agady  Ha TNpPUMEHEHHE TeopeM o0 Tpéx 2
NepIeHANKYIIpax.
46. Pemenue 3a1ay Ha MapaJyIeIbHOCTD INIOCKOCTEH. 2
47. Pemenue 3a7a4 Ha ABYTPAHHbBIE YTJIbI. 2
Tema 4.3 48. PenreHne 3a/1a4 Ha napajuieenumneI u Kyo 2
Mmnororpanauku | 49. Pemenue 3a/1a4 Ha IpU3My. 2
u kpyribie Tena. | 50. Pemenue 3a1a4 Ha mUpaMuy. 2
51. Pemenue 3aay Ha BBIYUCIICHHE OOBEMOB U IMOBEPXHOCTEH 2
MHOTOI'PaHHHUKOB.
52. Pemrenue 3a1a4 Ha MPTAH/D. 2
53. Pemienue 3a1a4 Ha KOHYC. 2
54. Pemrenue 3a7a4 Ha map u chepy. 2
55. Pemenue 3a1a4 Ha KOMOMHAIIMY T€OMETPUYECKUX TEI. 2
56. Perenue 3a1a4 Ha KOMOMHAIIMY T€OMETPUYECKHX TEJ. 2
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Pasznes 5. KomOuHaTopuka, CTaTUCTUKA M TEOPUS
BEPOATHOCTEH

Tema 5.1 57. Pemenne koMOMHATOPHBIX 3a/1a4. Pazmenienus, coueTanus 2
DNeMEeHThI Y TIEPECTaHOBKH.
KOMOMHATOPUKHU
Tema 5.2 58. Kimaccuueckoe omnpeeneHue BEpOITHOCTH, CBOHCTBA 2
DNEMEHTHI TEOPUH BEPOSITHOCTEM, TEOPEMA O CyMME BEPOSITHOCTEM.
BEPOATHOCTEHN U Brruucienue BeposiTHOCTEM.
MaTeMaTU4YeCKON
CTaTHCTUKH
Hroro 117
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OBPA3OBATEJIbHBI MAPIIPYT

Ipuioxkenue 3

KonTponupyembie

Kontponbnas KoHnTtponmpyemsl
TouKa paznensl (TeMbl) ¢ pe3yIbTaTHI OueHovHbIe cpeacTBa
yueOHOro npeaMera
Nel Pasznea 1. JIP4, JIP9, MP1 KonTpoabsnas 1. Teopetnueckue
Aunredpa MP3, MP4, MP9, pa6ora BOIPOCHI
I1P1, ITP2, I1P3, 2. TunoBsle 3amaHns
IIP4, ITP5, TIPS,
1IP10, I1P12
Ne2 Paznen 2. JIP9, MP1, MP3, KoutpoabHnasn Tunoswle 3agaHus
OcHOBBI MP9, ITP3, ITP4, padora «OCHOBBI
Tpuronomerpun | 11P8, 1IP10 TPUTOHOMETPHI»
Ne3 Paznen 3. JIPY, JIP13, MPI, KonTpoasnas Tumnosele 3amanus
Hauvana MP3, MP5, MP9, pa6oTa no reme
matematuueckor | [IPL IIP2, IIPS, «IIpousBoaHasn
0 aHaJIM3a 11p8, ITP10, I1P11, GyHKIUHT U ee
1piz NMpUMeHeHHe»
KontpoabHas Tunossle 3a7aHus
pabora no Teme
«HHTerpaa u ero
NMpUMEHEHHEe»
Ne4 Pa3znen 4. JIPY, JIP13, MP1, Kontponbnast (1. 3apmaum c
T'eomerpus MP3, MP4, MP9, | paGora «IIpsimbie IIOCTPOEHHEM
11P2, I1P3, 11P6, ¥ TUIOCKOCTH B yepTexa
11P8, 11P10 npocrpancTBe» 2. PacuerHble 3amaun
KonTpoubnas
paboTa no teme
«MHOrorpaHHuKu
U KPYTJIble TeJIa
Ne5 Paznen 5. JIP4,JIP9, MPI, Kountpoabnasn Tect
Kom6unaropuka, | MP3, MPY, IIP1, padora
CTATHCTHKA H 11P7, ITPS, ITP13
Teopust
BEpPOATHOCTEH
Ne6 Jomnyck ITopTdoamno 1. IIpakTHueckue
IK3aMeHy/ paboThI
3a4ery 2. Tecthl
3. KoHTponbHbIE
paboThI
Ipomexyrou | AuddepenunpoBant Yerubrii 3auer | Teoperuueckue
Hasl BIi1 3a4eT BOIIPOCHI 10
aTTecTanus COJIEp>KaHUIO Kypca
Ipome:kyTou DK3aMeH JK3aMeHANMOHHBI | TUNIOBBIE 3aJaHUS
Has e
aTTecTanusa OMJIETHI
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JIMCT PETUCTPAIIMA U3SMEHEHU W JONTOJHEHUM

Ne Pazpmen paboueit Kpatkoe coneprxanue n3MeHEHMs/TOTOTHEHUS Jara, Ne IMonnuce
n/n MpOTPaMMBbI POTOKOJIA npezaceaTess
3acelaHus MK/TIHK
MK/TIIK
Pabouast nporpamma y4eOHOW AUCHUIUTHHBI
«MaremaTnKa» akTyalusnpoBaHa. B pabouyro nmporpammy
BHECEHBI CIIEYIOINE N3MEHEHHS:
3 YCJIOBUA B cBs3u ¢ 3akio4eHHMEeM KOHTPAaKTOB co crtoponHumHu | 14.09.2022
PEAJIM3AILINN 3IEeKTPOHHBIMU OMOIIMOTEYHBIMU cuctremamu IBC T.
YYEBHOM «Znaniumy» K-38-22 ot 10.08.2022 r. OO0 «3HaHnyM™M». ITpoTokon
JANCHUITJIMHBI IBC «JIAHb» K-39-22 ot 11.08.2022 r. OO0 «3BbC Ne 1

JIAHb». 9BC «M3nareancreo JTAHDb»

K-40-22 ot 08.08.2022 r. OO0 «U3matensctBo JIAHDBY.
I3BC «KoHCYJIBTAHT CTYAEHTa»

K-41-22 ot 12.08.2022 1. OO0 «KOHCYTBTaHT CTYAEHTAY.
3BC «IOPAMT» K-42-22 or 24.08.2022 r. DBC
«ibooks.ru»

K-43-22 ot 04.08.2022 r. OO0 «A#OyKC»

3BC «BOOK.ru» K-44-22 or 04..08.2022 r. OOO
«KuoPyc»

Y4eOHO-MeTomuIeckoe U WH(POPMAIMOHHOE OOECIIeYeHne
peanu3amiy IporpaMMbl YUTAaTh B HOBOH peIaKIINu:

OcHOBHbIE HICTOYHHMKHU:

1. bammakoB, M. M. Matematnka [DIeKTpOHHBIH
pecype] : yueOnuk / bammvakoB M.M1. — Mocksa : KHoPyc,
2019. — 394 ¢. — (CIIO). — ISBN 978-5-406-06554-9. —
Pexxum moctyma: https://book.ru/book/929528

210xno, H. C. Maremarnka [D1eKTPOHHBIN
pecypce]: yueonuk / H.C. FOxHo. — Mocksa : UTHOPA-M,
2022, — 204 c¢. — (Cpemuee mpodeccrnoHaIbHOS
obpaszosanue). — DOI 10.12737/1002604. - ISBN 978-5-
16-014744-4. - Texct : aneKTpOHHbIH. — Pexxum mocryma:
https://znanium.com/read?id=379702

JonoaHuTebHbIE HCTOYHUKU:

1.boromono, H. B.Maremaruka. 3agaun c
pemwenussMu B 2 4. Yacte 1[OnekTpoHHBI pecypc]:
yuebHOe Tmocodue JUIsi CpemHero MpogecCHOHATIBHOTO
obpazoBanus/ H.B.boromonoB.— 2-¢ u3., HCHp. ¥ JOIM.—
Mocksa: MWzpatensctBo IOpaiit, 2022.— 439 c—
(ITpodeccuonansroe obpazoBanue). — ISBN 978-5-534-
09108-3. —  Tekcr :  ONEKTPOHHBIL.-  Pexum
nocryma:https://urait.ru/viewer/matematika-zadachi-s-
resheniyami-v-2-ch-chast-1-490794+#page/1

2.boromonoB, H. B.Marematuka. 3agauud ¢
pemenusiMu B 2 4. Yacte 2[OnekTpoHHBIH pecypc]:
yuyeOHOe TmocoOue [yl CpeaHero IMpoQecCHOHaIbHOTO
obpazoBanus/ H.B.boromomnoB.— 2-¢ u3J., HCOp. ¥ JOIM.—
Mocksa: MWzpatensctBo IOpaiit, 2022.— 320 c.—
(ITpodeccronanbroe obpasoBanue).— ISBN 978-5-534-
09135-9. — Tekcr : DICKTPOHHBIH. — Pexum
nocryma:https://urait.ru/viewer/matematika-zadachi-s-
resheniyami-v-2-ch-chast-2-490795#page/1



https://book.ru/book/929528
https://znanium.com/read?id=379702
https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-490794#page/1
https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-490794#page/1
https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-490795#page/1
https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-490795#page/1




	‎K:\Актуализация УМД_2022\Для статистики от ПКПЦК\Общие для всех\1 курс_9\ОУП.08_Математика_08.02.01.docx‎
	Лист регистрации изменений и дополнений


