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LOBIIAA XAPAKTEPUCTHKA NPUMEPHOH PABOYEH TPOT'PAMMBI
YYEBHOU JTUCIUITIJIMHBI

1.1. OO6sacTh NnpUMeHeHHsI POrPaAMMbI

Pabouass mporpamma y4eOHON ITUCIMIUIMHBI SIBISCTCS YACThIO IMPOTPAMMBI MOATOTOBKH
CIIEIUATIUCTOB cpeaHero 3BeHa B cooTBeTcTBUU ¢ PI'OC cpemnero obmero oopazoBanus, PI'OC
cpenHero mpoeCCUOHAIBLHOTO 00pa3oBaHus U MPOPWIST MPOPECCHOHATLHOTO 00pa3oBaHUS I10

cnermmanbaoctr CITO 09.02.07 «ACully

1.2. MecTr0 JAUCUMIUIMHBI B  CTPYKTYype OCHOBHOW  mpodeccHoHAJbLHOM
o0pa3oBaTe/ibHOI MporpaMMbpl: 0011e00pa30BaTEIBHBINA UK.

1.3. Ileau u 3aaa4un
AUCHMILINHBI — TPeOOBAHUA K Pe3yJIbTATAM OCBOEHMS IMCUMILIMHBI:

. obecrieyeHne cHOPMUPOBAHHOCTH HPEJCTABICHUNH O COLMANbHBIX, KyJIbTYpHBIX U
UCTOPUYECKHUX (PaKTOpax CTAHOBJICHUS MaTEeMaTHKHU;

. oOecrieueHue  C(HOPMUPOBAHHOCTH  JIOTHYECKOTO, QITOPUTMHUYECKOTO U
MaTEMaTUYECKOr0 MBIIUICHHUS;

. obecrieyenne CcHOPMUPOBAHHOCTH YMEHHH NPUMEHATH IOJyYEHHBIE 3HAHHS TIPU
peLIEeHUN pa3IudHbIX 33134,

. oOecrieyeHne C(HOPMUPOBAHHOCTH IPEJCTABICHUM O MaTreMaTHKe Kak 4YacTH

00111eYeIOBEUECKOM  KYJIBbTYphl, YHUBEPCAIHHOM S3bIKE HAyKH, TITO3BOJIAIONIEM OMNUCHIBATH H
M3y4aTh PEAIbHBIEC IIPOLIECCHI U SIBJICHUS.

B mporpammy BKJIIOYEHO CO/EpKaHHE, HAPaBICHHOEC Ha (JOPMHUPOBAHHUE Y OOYYAIOIIMXCS
KOMITETCHIIMM, HECOOXOMMMEIX i KadecTBeHHOro ocBocHus OIIOII CIIO Ha 0a3e OCHOBHOTO
o0miero oOpazoBaHusl C TMOJYYEHHUEM CpEIHEro oOIero oOpa3oBaHUS;, MPOTPaMMBbI MOATOTOBKH
KBTH(DUIIMPOBAHHBIX PA0OUYMX, CIYXAIWUX; MPOTPAMMBI TIOJTOTOBKH CICIIHAIUCTOB CPEIHETrO
3BeHa ([IITIKPC, ITICC3).

OcBoeHnue cojiepkanus y4eOHOU TUCIUTUIMHBI «MaTemMaTukay 00eCTieunBaeT TIOCTHKEHUE
00yYaroIyUMUCs CIEYIOIUX pe3)ibmnanos:

* IUYHOCHIHBIX:

— c(hOpMUPOBAHHOCTh TPEACTABICHUN O MaTeMAaTHKE KaK YHHUBEPCAILHOM SI3bIKE HAYKH,
CPEICTBE MOJIETUPOBAHUS SIBIICHUI U MIPOLIECCOB, UIEAX U METOJIaX MaTEMaTUKH;

— TIOHMMaHH€ 3HAaYUMOCTM MAaTEeMaTHUKW Uil HAyYHO-TEXHMYECKOro  Iporpecca,
c(hOpMUPOBAHHOCTH OTHOIIIEHUS K MaTEMAaTHUKE KaK K YacTH 00IIeueI0BeueCcKon

KyJIbTYpbl 4Y€pe3 3HAaKOMCTBO C MCTOPHEM pa3BUTUS MAaT€MAaTUKH, SBOJIIOIHUEH
MaTeMaTUYeCKUX UJeH;

—  pa3BUTHE JIOTUYECKOTO MBIILJIEHUS, MIPOCTPAHCTBEHHOTO BOOOpaKEHUS,
AITOPUTMUYECKON KYJIbTYPbhI, KPHTUYHOCTH MBIIIUICHUS HA YPOBHE, HEOOXOUMOM JIS

Oynyiieit npodeccuoHATBHOMN IeATETHHOCTH, IS IPOAOIKEHUS 00pa30BaHUs U

camoo0pa3oBaHus;

— OBJIaJICHUE MAaTEeMAaTUYECKUMHU 3HAHUSMU U YMEHUSMHU, HEOOXOAUMBIMU B TIOBCETHEBHOM
YKU3HHU, JIJI1 OCBOCHHS] CMEXHBIX €CTECTBEHHO-HAYUHBIX TUCUUILINH U

JUCITUTLIAH PO ECCHOHANTBHOTO UK, JJIs MOTy4YeHHs] 00pa30BaHus B 00JIACTsIX,

He TpeOyIomuX yriyOoIeHHOH MaTeMaTUYeCKOM MOATOTOBKH;

— TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CAMOOOPa30BaHUIO,

Ha TPOTSDKEHUU BCEH JKM3HU; CO3HATENbHOE OTHOIICHHE K HEMPEephIBHOMY OOpPa30BaHUIO
KaK yCJIOBHIO YCIIEITHOM MpodecCuOHaIbHOM 1 O0IIECTBEHHOM TSI TEIIbHOCTH;

— TOTOBHOCTB U CITIOCOOHOCTH K CAMOCTOSATEIILHON TBOPUYECKOW U OTBETCTBEHHOM



NeSITETbHOCTH;

— TOTOBHOCTh K KOJJICKTUBHON paboTe, COTPYyIHHUYECTBY CO CBEPCTHUKAMH B
o0pa3oBaTenbHON, OOIIECTBEHHO MOJE3HOH, Y4eOHO-HUCCIICAOBATENBCKOM, MPOSKTHOW U APYTHX
BUJIaX J€STENbHOCTH;

— OTHOIIEHHE K MPOPECCHOHATBHON EATEIFHOCTH KaK BO3MOKHOCTH y4YacTHsl B PEIICHUH
JMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIEHAIMOHATILHBIX TPOOIIEM;

* MemanpeomemHbix:

— YMEHHUE CaMOCTOSITEJIbHO OIpPEAEsATh ULENU JEATEIBHOCTH M COCTaBJISTh IUIAHBI

JESTEIIBHOCTH; CaMOCTOSITEJIbHO OCYLIECTBIIATh, KOHTPOJIUPOBAaTH U KOPPEKTHPOBATh
ACATCIIBHOCTDb, UCIIOJIBb30BATh BCC BO3MOKHBIC PCCYPChI AJId JOCTUKCHHUA IMOCTABJICHHBIX uenef/i n
pcain3anuu IiIaHOB ACATCIbHOCTH, BBI6I/IpaTB YCIICHIHBIC

CTPATCIUM B PA3JIMYHBIX CUTYallHUAX;

— YMEHHE MPOAYKTHBHO OOIIATBCA M B3aUMOJACHCTBOBAaTH B IIPOLIECCE COBMECTHOU

ACATCIIBHOCTH, YYUTBIBATH IIO3UIHUU JOPYIrux YYAaCTHUKOB JACATCIIBHOCTH, 3(1)(1)CKTI/IBHO
paspeniatb KOH(QIUKTBL;

— BIAJICHHE HaBbIKaMM II03HABATEJIbHOW, Y4eOHO-MCCIE0BATENbCKOM U IMPOEKTHOU
JeSITeIbHOCTH, HaBBIKAMU Pa3pelieHus Ipo0ieM; ciocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY
IMOUCKY MCTOAOB PCUHICHUA MMPAKTUYCCKUX 3ada4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUS

— TOTOBHOCTb M CIOCOOHOCTH K CaMOCTOSITEIbHOW HH(OPMALMOHHO-I103HABATEIbHON
NeSITeIbHOCTH, BKJIIOYash yYMEHUE OpPUEHTHUPOBATHCS B pa3IMYHBIX HCTOYHMKAX HH(OpMaIuH,
KPUTUYECKH OLEHUBATh M HMHTEPIPETHPOBATH HWHQPOPMAIHIO, TONYYaEMYI0 W3 Pa3IUYHBIX
UCTOYHHKOB,;

— BJIAACHUC A3BIKOBBIMH CPCACTBAMU: YMCHUC SACHO, JIOTUYHO U TOUHO H3JiaraTb

CBOIO TOYKY 3pCHUA, UCIIOJIB30BATh aICKBATHLIC A3bIKOBLIC CPCACTBA,

— BJAJCHHE HaBbIKAMU II03HABATENIbHOW pe(IEKCHMM KaK OCO3HaHHUsS COBEpIIAEMBbIX
I[GI\/JICTBI/II\/'I ¥ MBICIIMTCIIBHBIX IMPOLECCOB, UX PE3YJIbTATOB U OCHOBaHI/II\/'I, T'paHuI] CBOCTO 3HAHUA U
HE3HaHWs, HOBBIX [T03HABATEJIBHBIX 3a/1a4 U CPEJICTB JUIAUX

JOCTHKCHUS;

— LEJIEYyCTPEMIICHHOCTh B IOMCKAX U MPUHSATUU PELICHUH, COOOPa3UTENbHOCTD U

UHTYULMS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEICTABICHUN; CIOCOOHOCTh BOC-

HNPUHUMATh KpacoTy U TapMOHUIO MUPA;

* NPeOMemHuIX:

— c(opMHpPOBAaHHOCTh MPEJCTAaBICHUM O MaTeMaTHKEe KaK 4acTH MHPOBOH KYyJbTYpbl H
MecTe MaTeMaTHKU B COBPEMEHHOMN IIMBHIIM3AIIMM, CIIOCO0AX OMMUCAHUS SIBICHUHM peabHOro Mupa
Ha MaTEMaTHU4YCCKOM A3BIKE,

— c(hOpMHUPOBAHHOCTb MPEJICTABICHUH O MaTeMaTHYECKUX MOHATUAX KaK BaXKHEUIIMX
MAaTCMAaTUYCCKUX MOJACIIAX, IO3BOJIAIOIINX OINHWCBIBATH M M3ydaTb PA3HBIC MPOUCCCHI U ABJICHUA,
MOHMMAHNE BO3MOKHOCTH aKCHOMaTH4YECKOI'0 TOCTPOECHUS MaTEMaTUUECKUX TEOPHIL;

— BJIQJICHUE METOJIaMHU JI0Ka3aTEJIbCTB U ANTOPUTMOB PELICHMs, YMEHUE UX HPUMEHSTH,
IMPOBOAUTH AOKA3aTCIbHBIC PACCYKACHUA B X04€ PCUICHUA 3a1a4,

— BIIQJICHUE CTAHJAPTHBIMH MpPUEMaMM pEIIEHUS PAlUOHAIBHBIX W HUpPPalMOHAIBHBIX,
MMOKAa3aTCJIbHBIX, CTCICHHBIX, TPHUTIOHOMETPHUYCCKUX ypaBHeHI/Iﬁ N HCPABCHCTB, HUX CHUCTEM;
MCIIOJIb30BaHUE TOTOBBIX KOMIBIOTEPHBIX MPOrpamMM, B TOM UHUCIE AJI MOUCKA IYyTH PELICHUS U
WJUTFOCTPALIMY PELICHUS] YPAaBHEHUI U HEPABEHCTB;

— c(hopMUPOBAaHHOCTH MPECTABICHUN 00 OCHOBHBIX MOHATHSIX MAaTEMaTHIECKOTO

aHaJM3a U WX CBOMCTBaX, BJIAJIEHUE YMEHHEM XapaKTepu30BaTh MOBeAEHUE (QYHKIHH,
HCIIOJIB30BAHUE MTOJTYUYCHHBIX 3HAaHUH JJI O CaHWs U aHalIn3a peajlbHBIX SaBHCHMOCTeﬁ;

— BJIAJACHHUEC OCHOBHBIMHU IIOHATUAMU O IINIOCKUX M IPOCTPAHCTBEHHBLIX T'€COMETPHUYCCKUX
¢urypax, uX OCHOBHBIX CBOMCTBaxX; c(hOPMUPOBAHHOCTh YMEHMs PACIIO3HABATh I'€OMETPHUECKUE
¢Gurypel Ha uepTexax, MOJENAX M B pEalbHOM MHpE; IPHUMEHEHHE MH3YUYECHHBIX CBOMCTB



reoMeTpruuecKux Guryp u Gopmysn Ais pelieHHsi TeOMETPUUYECKUX 3a/1a4 U 3324 C MPAKTUYECKUM
COJIEpIKaHUEM;

— c(OpMHUPOBAHHOCTD MIPEJICTABICHUN O MPOLIECCAX U SIBJICHHUIX, UMEIOLINX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PpEaJbHOM MHUPE, OCHOBHBIX ITOHATHUAX
JJIEMEHTAapHON TEOPUH BEPOSITHOCTEH; YMEHUN HAXOAUTH U OLIEHUBATh BEPOSATHOCTU HACTYIUICHHUS
COOBITUM B MPOCTEHIIMX MNPAKTUYECKUX CUTYalUsX U OCHOBHBIE XapAKTEPUCTUKU CIIydalHBIX
BEJINYUH;

— BJIaJICHUE HAaBBIKAMM HMCIIOJIb30BAaHUS FOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM IIPU PELICHUU
3a/1a4.

1.4. PexomeHnayeMoe KOJIUYECTBO YACOB HA OCBOEHHUE MPOTrPaAMMbl AMCUMILUINHBI:

MaKCUMaJIbHOM y4eOHOM Harpy3ku oOydatomerocs 340 yac, B TOM 4ucIe:
KOHCYJIbTallMU-6 4yaca, MpoOMeKyToYHasl arrecTaiusi-12 Jyacos.

2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI «MaTemaTukay
2.1. O0beM yueOHOM TMCIUILUIMHBI U BUJIbI Y4eOHOM paboThl (0uHast popma)

Buj yueOHoii paboTnl O0bem B yacax
O0beM 00pa3oBaTe/IbHON MPOrPaMMbl Y4eO0HOM M CIHUIIIMHBI 340
O6beM padoThI 00yUaIONIUXCSI BO B3aUMO/1€iiCTBUM € MpenoiaBaTejieM 340

B TOM YHUCIJIC:

TEOpEeTUIECKOoe 00yUeHHE 100

[IPaKTUYECKUE 3aHATUL 114

CaMocTtosTenpHas pa60Ta

KOHCYJIbTallus 6

IIpome:xkyTounas arrecrauus B (popme 9K3aMeHa 2 cemecTp 12

2.1. O6beM yueOHOM TUCIUTUIMHBI U BUJIBI YU4eOHOUM paboThl (3a04Hast popma)

Buj yueOHoii paboTnl O0bem B yacax
O0beM 00pa3oBaTe/IbHON MPOrPaMMbl Y4e0HOM M CIMIIIMHBI 340
O0beM padoThI 00yUaIONIUXCSI BO B3aUMO/I€iiCTBUM € MpenoiaBaTejieM 20

B TOM YHUCIJIC:

TEOpETUIECKOe 00yUeHHE 10
MIPAKTUYECKUE 3aHATUS 10
CamocrosiTenpHas padbota 310
IIpomeskyTouHas arrecTanus B popme 3K3ameHa 2 cemecTtp




2.2. TemaTu4eckuii IVIaH U co/iepKaHMe Y4eOHOM TUCHUILVINHBI

Mamemamuxa
HaumeHnoBaHnue Conep:xkanue y4e0OHOro Marepuasia, JjadoparopHble PpadoThl M MpPaKTHYEeCKHE 3aHATUA, | O0beM Yposenn
pa3aesioB U TeM CaMOCTOSITeJIbHAsI padoTa 00yYaloUIUXCsl 4acoB OCBOCHH
1 2 3 4
Paznen 1.BBenenue 2
Beenenne MareMaTtrka B HayKe U IPAKTUYECKOMN ACATENBHOCTH. Llenu u 3anauu u3yd4eHnust MaTeMaTUKHU B 2 1,2
yupexaenusax CI10. TloBropenue 6a3ucHoro Marepuaina Kypca OCHOBHOM IIKOJIBI.
Pasznea 2.Pa3Butne noHATHSA 0 YHCJIE 10
Tema 2.1. Coaeprxanue y4eOHOro marepuasa: 2
Heasbie u | Llenble u panroHanbHble yncia. BoinoaHeHne apugMeTn4eckux JeiCTBUM. 1 1,2
pauuoHajibHble yucaa | [IpakTudeckue 3aHATHA: [IpuMeHeHHe 3aKOHOB apu(pMETHUECKUX AEMCTBUM K ymnpolueHuto | 1 3
BBIYMCIICHUI. BblunciaeHne NpouEeHTOB. YIPOIIEHWE YHUCIOBBIX BBIPAXKEHUN C IEPEMEHHOMU
(uenbIX ¥ 1poOHBIX) B X0J1€ TOKIAECTBEHHBIX IPEOOPA30BAHUN.
CamocTrosiTesibHasi padoTa: BrinosiHeHUe JoMaIIHero 3agaHus mo teme 2.1. 2
Tema 2.2. Conep:xanue yueOHOro MaTepuasa: 2
JelicTBUTEBbHBIE MHoxecTBa Yncell: HaTypajibHbIX, LIEIbIX, PALMOHATIbHBIX, HPPALMOHAIBHBIX, IeHCTBUTENbHBIX. | 1 1,2
L1 (WE] Apudpmernueckue JeHCTBUS HaJl palMOHAIBHBIMH UYHCIaMM, 3aKOHBI apu(MeTHYecKux
neiictBuil. IlpoueHTel. IlepeMeHHbIE M TOCTOSIHHBIE BEIMUYMHBL. YMCIOBBIE BBIPAXKEHHS C
nepeMeHHo (1enble U ApoOHBIC). YpaBHEHUS, KOPHU ypaBHEHHUs. MHOTOWIEH; CIIOKEHHE,
BBIUUTAHHUE, YMHOXXEHHE MHOTOYJICHOB; CIOCOOBI Pa3JIOKEHHs MHOTOWIEHOB HAa MHOXKUTEIH,
(GopMyIbl  COKpalIeHHOrOo yMHOKeHus. KBajgpaTHble ypaBHEHHUS, HMX BHIbI, (QOPMYJIBI
JUCKPUMMHAHTA U KOPHEW KBaJpaTHOro ypaBHeHUs. KBagparHele HepaBeHcTBA. Onpenenenue u
CBOWCTBA JMHEWHOW U KBaIpaTUIHON QyHKIMH.
IIpakTnuyeckue 3anATUsA: PenieHne TMHENHHBIX YpaBHEHUH, CCTEM ypaBHEHMH M HEpaBEHCTB. | 1 3

[Ipumenenue GpopMyI1 COKpAIIEHHOTO YMHOXKEHUS K Pa3I0KEHUI0 MHOTOYJICHOB HA MHOXKUTEJIH.
Pemenue kBajapaTHBIX ypaBHeHHH. Pemienue kBajapaTHbeIX HepaBeHCTB. IlocTpoeHue rpaduxon
TuHEeHON u kBajnpaTuuHoi ¢yHKuui. [IpeoOpa3oBanue anreOpanueckux BolpakeHUH. Pernenue
MIPUKJIAIHBIX 33]1a4 C IPOU3BOJICTBEHHBIM COJIEPKaHUEM.




HaumeHnoBanue Coaepxanue y4eOHOro mMarepuaja, JabopaTopHbie padoThbl M NpaKTHYeckHe 3aHATHS, | O0bem Yposenb
pa3aeiioB U TeM caMoCTOsITeIbHAs padoTa o0y4arommxcst 4acoB OCBOCHH
1 2 3 4
CamocrosiTeibHas padoTa: BelnogHEeHNE JOMAITHETO 33aHUs 110 TeMe 2.2. 2
BrinonHenue nccieaoBaTeNbCKUX MPOeKToB 1Mo TeMaM: «HernpepsiBHbIE ApoOny, «IIpumenenue
CJIO’KHBIX MPOLIEHTOB B 9 KOHOMUYECKHX PacueTaxy.
Tema 2.3. Conep:kanue y4eOHOT0 MaTepuasia: 2
Kommiekcupie yncaa. | [ToHsaTre 0 MHUMBIX M KOMIUICKCHBIX 4YHCIax. ['eoMeTpryecKkas MHTEPIPETAIUS KOMIUICKCHBIX | |
gyucen. Moaynp KoMIiulekcHOro uucna. Cllo)KeHHe, BbIUMTAHUE, YMHOXKEHHE U JIEJIEHUE 1,2
KOMIUIEKCHBIX 4HCeJ, 33JJaHHBIX B ajredpandeckoil popme.
IIpakTHyeckue 3aHATHS: 1 3
BrinosiHeHue neicTBUN HAJl KOMIUIEKCHBIMH YHCIIAMHU.
CamocrosiTesibHasA padora: 2
BoinonHenue nomaiiHero 3aganust no reme 2.3.
Tema 2.4. Conep:xanue yueOHOro MaTepuasa: 4
Hpubimkennble [TonsTre abCOMIOTHON W OTHOCHTENBHOM IOrPEMHOCTH. AGCONIOTHAS TIOrPENIHOCTE ¥ IpaHuia | 1 1,2
BbITMCICHMSI. aOGCOMIOTHOM MOTPENIHOCTH NPHOIMKEHHBIX 3HAYeHWH ducen. BepHele M 3Hayamme UQpPBI
Horpeumnocru upcna. OTHOCHTENBHAs IIOTPENIHOCTE NPHOIMKEHHOTO 3HadeHHs uuchaa. OKpyrieHue u
NpHOMMAKEHHBIX MOrPEIHOCTh OKPYTIeHHs. JIeWCTBUS HaJ NPUOIMKEHHBIMA 3HAYEHHSMH YHCENl C YYETOM
SHAYEHNH “THCeT. IPaHMI] TIOrPENIHOCTEH. BBIYMCIEHHS ¢ Hamepea 3aIaHHOW TOYHOCTHIO. IIpUOIMKEHHBIE
BBIUMCIICHUS U PELICeHUs NPUKIIAJHBIX 3a/1a4.
KontponbHas pabora Nel o Teme «Pa3Butne moHATHS O YHUCTIEN. 3
IMpakTuyeckue 3ausaTHs: [[puOIMHKEeHHBIC BEIYUCICHNS U PEIICHUS TPUKIIAIHBIX 33/1a4. 3 3
CamocrosiTesibHass padora: BrinoaHeHue AOMaIIHEro 3aAanus no teme 2.4. 2
Paznen 3. @ynkuuu v rpagpuku 18
| Coaeprxanue y4eOHOro Marepuasa: 18




HaumeHnoBanue Coaepxanue y4eOHOro mMarepuaja, JabopaTopHbie padoThbl M NpaKTHYeckHe 3aHATHS, | O0bem Yposenb
pa3aeiioB U TeM caMoCTOsITeIbHAs padoTa o0y4arommxcst 4acoB OCBOCHH
1 2 3 4
Tema 3.1. 0O0630p 00X TOHATHH. 1 1
DOyHKUMH U rpadpukn IpakTunyeckue 3ausaTus: Cxema uccienoBanusi GyHkuu: OOIaCTh ONPENCTICHIS 1 MHOXECTBO | 2 1,2
3HayeHui; rpaduk (QyHKIUM, [OCTpoeHUe TIpaduKoB (QYyHKUMI, 3aJaHHBIX pPa3IUYHBIMU
crocodamu.
[TpeobpazoBanus rpaduKoOB. 1 1
IIpakTnueckue 3ansaTus: [lapamienpHplil nepeHOC, CUMMETPHUS OTHOCUTENIBHO OCEM KOoOpAUHAT | 2 2,3
U CHUMMETpPUs OTHOCHUTEJIBHO Hayaja KOOPIMHAT, CUMMETpPHUS OTHOCUTEIBHO MHpPSIMOM y = X,
PacTsDKEHUE U C)KaTue BAOJb 0CEeH KOOPAMHAT.
MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTD, IEPUOIUYHOCTD. 2 1,2
[IpomexxyTkun Bo3pacTaHus U yOBbIBaHHUS, HAWOOJbIIEE W HAWMEHbIIEE 3HAYCHUS, TOYKHU | 2 1,2
skcTpemyMa. ['paduyeckas wunrepnperauus. [Ipumepsl (yHKIMOHAIBHBIX 3aBHUCHUMOCTEH B
pealIbHBIX IIpoLEeccax U SBJICHUSIX.
IIpakTHyeckue 3aHATHSA: ApHPMETHIECKHUE OTIEPAu HAJ (PYHKIIUSMH. 2 2,3
Crnoxnas ¢pysknus (komro3uiyst). [loHsTHE 0 HEMPepbIBHOCTH (YyHKIHH 1 1,2
IIpakTnueckue 3aHsaTusi: IlpuMepbl 3aBUCHMMOCTEH MeXIy IEPEMEHHBIMU B pEalbHbIX | 3 3
mpoleccax U3 CMEXHBIX AucUUIUIMH. Onpenenenue GyHkuuid. [Toctpoenne u urenue rpagukoB
(byHKITHIA.
KonTtponbHas pabota Ne2. 2 3
CamocrosiTesibHas padoTa: BeinonHeHne 1oManiHero 3aganus no teme 3.1. 2
PacuetHo-rpaduueckue paboThl.
WHauBuyanbHBIN IPOEKT € UCTIOIb30BaHMEM HH(POPMALIMOHHBIX TEXHOJIOTHHA.
Pasznesn 4. OCHOBBI TPMTOHOMETPHH 32
Conep:xanue yueOHOro MaTepuasa: 2
Tema 4.1. VYTl 1 BpalaTesbHoe IBUKEHUE. PaqnanHoe n3MepeHne yrioB U OyT. 1 1,2
OcHOBHbIC NOHATHS CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC IIPOM3BOJIBHOIO yria. Paguannas mepa yria. 1,2
IIpakTnuyeckue 3aHaTHA: PananHblil MeTO1 U3MEPEHUs YIJIOB BPALLIEHHs U CBS3b C rpagycHoi | | 3

MEPOH.




HaumenoBanue Coaepxanue y4eOHOro mMarepuaja, JabopaTopHbie padoThbl M NpaKTHYeckHe 3aHATHS, | O0bem Yposenn
pa3aeiioB U TeM caMoCTOsITeIbHAs padoTa o0y4arommxcst 4acoB OCBOCHH
1 2 3 4
CamocrosiTesibHasi padGora: BeimonHeHnue nomarmHero 3agaHus 1o teme 4.1.Pa6ora co | 2
CIPAaBOYHOUW JIMTEPATYPOU JUISI COCTABIICHUS TAOJMIBI COOTHOIICHUN PaJMaHHOW M T'payCHOMN
Mepbl OCHOBHBIX yriIoB. Co3gaHue mpe3eHTauuu 1o teme «lcTopus CTaHOBIEHUS W pa3BUTUSA
TPUTOHOMETPUN.
Tema 4.2. Conep:kanue y4eOHOT0 MaTepuasia: 2
OcHoBHBIE Tpuronomerpudeckue onepaunv. OCHOBHbIE TPUTOHOMETPUUECKUE TOXKIECCTBA. 182
TPUTOHOMETPUYECKUE | [[pakTHyeckue 3aHATHS:  BBINOIHCHUE  yNIPOKHCHUH HAa  MPUMCHEHHWE  OCHOBHBIX 3
TOXKIECTBA TPUTOHOMETPHUYCCKUX TOXKJICCTB.
CamocTrosiTesbHasi padoTa: BrinosiHeHUE JOMAaITHETo 3aaHus 1Mo Teme 4.2. 2
Tema 4.3. Conep:xanue yueOHOro MaTepuasa: 16
ITpeoOpazoBanus ®opmyasl npuseneHus. CHHYC, KOCUHYC M TAHI'€HC CYMMBI U Pa3HOCTHU JBYX YIJIOB. 2 1
npocTenmnx @opMyITbl TPOU3BEACHUS TPUTOHOMETPUUECKUX (PYHKITHIA. 1
TpuronomMerpuyeckux | [pakruyeckue 3ansaTus: @opMyiibl JBOIHOrO yria. @opMyJibl TOJIOBUHHOTO YIJa. 3 2,3
BbIPAKeH U @opMysibl  CyMMbl M pPa3HOCTH  TpuUroHomerpuyeckux  ¢yHkuuid. IlpeoGpazoBanue | 1 1,2
TPUTOHOMETPUUECKHUX BBIPAKEHUM.
@OyHKIMM CUHYC U KocuHyc. MX cBoiicTBa u rpaduxu. 2
@DyHKIUHN TaHT€HC U KOoTaHreHe. VX cBoiicTBa U rpaduku. 2
OOpaTHble TPUTOHOMETpUYECKUE QYHKIUH. 2
IIpakTnuyeckue 3anaTus:«I[loctpoenne rpag kOB TPUTOHOMETPUYECKUX (PYHKIIHI» 3
CamocrosiTeibHasi paGora: BrimonHeHWe noMamiHero 3ajnaHus no Tteme 4.3.PaGora co | 4
CIPaBOYHOM JIUTEpaTypo 1o TeMam: «@opMyJibl MOJIOBUHHOTO apryMeHTa. @opMyiibl yriioB 3a
u 4o, «BelpakeHre TPUTOHOMETPUYECKUX (PYHKIUI yepe3 TaHTeHC MTOJJOBUHHOTO apTyMEHTay.
Tema 4.4. Conep:xanue yueOHOro MaTepuasa: 12
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HaumenoBanue Coaepxanue y4eOHOro mMarepuaja, JabopaTopHbie padoThbl M NpaKTHYeckHe 3aHATHS, | O0bem Yposenn
pa3aeiioB U TeM caMoCTOsITeIbHAs padoTa o0y4arommxcst 4acoB OCBOCHH
1 2 3 4
Tpuronomerpuyeckune | OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIIUN:apKCUHYC, ADKKOCHHYC, ApKTAaHI€HC, APKKOTAHTCHC. 2 1,2
YPaBHEHHA u | IIpocrelimme TpUroHOMETPUUECKUE YPABHEHUS 2
HEPABEHCTBA Tpuronomerpuyeckue ypaBHeHMsI 1
IIpakTHyeckue 3ansaTudA:Pemenue TPUTOHOMETPUYECKUX YPaBHECHUM. Pemenne | 2
TPUTOHOMETPUUECKHUX HEPABEHCTB. 2,3
Buas! TpUroHOMETpUYECKUX YpaBHEHHH. Pelienne TpuroHoMeTpuyecKiux HepaBeHcTB U cuctem. | 1
IIpakTnyeckue 3aHsATUsA: PemieHne npocTedInx TPUTOHOMETPUYECKUX ypaBHeHUi. Pemenue | 2
MPOCTEHIINX TPUTOHOMETPUUECKUX HEpPaBEHCTB.PelleHne TpUrOHOMETPUYECKUX YpaBHEHUH,
CBOJMINMXCS K KBaJApPaTHBIM, OAHOPOAHBIX M PpEIIaeMbIX C IOMOIIBIO PA3IUYHBIX (opmyi
TPUTOHOMETPHH.
KonTponbnas padota Ne3. 2
CamocrosiTes1bHAas pa0d0TA:BBIIIOJIHEHNE JOMAIIHETO 3a1aHuU. 2
ITonroroBka pedeparos.
Pasznen S. KopHu, crenenu u jiorapupmsi 28
Conep:xanue yueOHOro MaTepuasa: 6
Tema S.1. KopHu HarypanbHOW CTeleHW M3 4Mciaa U UX cBoiicTBa. OmpeneneHue KOpHA n-oi cremeHu. | 2 1,2
Kopenn n-ofi cTenenu | Ocpopnpie cBoiicTsa KopHeil. [ToHATHE 06 MPPAIHOHATLHOM yPABHEHHH.
M ero  CBOWCTBA. | [[ppanuoHanbHbie YPABHEHHS.
Hppaunonansueie HppanmonanbHble HEpaBEHCTBA.
YpaBHEHUS Pemenue nppaimoHaabHbIX HEPABEHCTB U CUCTEM.
IIpakTnyeckne 3aHATHSA: BpluucieHne M cpaBHEHHE KOpHEH. BrimonHeHue pacderoB ¢ | 4
panukanamu. [IpeoOpa3oBaHue pallMOHAJIBHBIX U HpPpAMOHAIBHBIX BblpakeHUil. Pemienue 3
VppalMOHAIILHBIX YpaBHEHUH. Pelienne npukiaaHbIxX 3a1ad.
CamocrositeibHas padoTa: BeinoaHeHNE JOMAIIHETO 3a4aHus 110 TeMe 5.1. 2
Pabora ¢ nomomHuTEenbHON — nuTeparypoi 1o Temam: «VIcTopusi OTKPBITHS MOHSTHSI KOPHS»,
«Jloka3aTenbCTBO CBOMCTB KOPHs». PellleHne BapuaTuBHBIX 33]1a4. [TonroroBka pedepartos.
WnauBuayanbHbIA IPOEKT C UCIOJIb30BAaHUEM MH(OPMALMOHHBIX TEXHOJIOTHI.
Tema 5.2 Conep:xanue yueOHOTro MaTepuasa: 10

11




HanMmeHnoBanue
pa3aesioB U TeM

Coaepxanue y4eOHOro mMarepuaja, JabopaTopHbIe
caMoCTOsITeIbHAs padoTa o0y4arommxcst

paGOTbI U NMPAKTHYECCKHUEC 3aHATHA,

Oo0neM
4ac0B

Yposennb
OCBOCHUS

1

2

4

Crenenn c
PAUMOHAIBHBIMH
nokaszaTeJssMH M HX
CBOMCTBA

Crenens ¢ pauroHaNbHBIM MOKa3aTeneM. CBONCTBA CTENEHEN ¢ PallMOHAIBHBIM ITOKa3aTeJIEM.
Crenennast GyHKIUS U €€ CBOMCTBO.B3anMHO oOpaTHbie PyHKIMH. PaBHOCUIIbHBIE YPaBHEHUS U
HEPABEHCTBA.

IMpakTuyeckue 3anaTusA: HaxoxaeHue 3HaUEHUN CTENIEHEH C PAllMOHAIBHBIMU MMOKA3aTEIISIMU.
CpaBuenune creneHedd. [IpeoOpazoBaHusi BBIpRKCHUH, COAEpIKAIIUX CTeNeHU. PemieHue
MOKa3aTeIbHBIX YpPaBHEHUH.

KonTponbhas padota Ned.

[Toka3zarenbHast (yHKIHSA, €€ CBOICTBA U TpadUK.

[TokazaTenbHbIC ypaBHEHUS U HEPABEHCTBA.

Pemenne npuknagneix 3anay. [IpuMeHeHHe KOpHEM M CTENEHEW MpU BBIYUCICHUU CPENIHUX,
JICJICHUH OTPE3Ka B «30JI0TOM CEUCHHUI.

1,2

CamocrosiTeibHas padora:Brinonnenue nomainHero 3ananus no teme 4.2.PaGora ¢ yueOHoI
nuTepaTypoil mo Temam: «JlokazarenbcTBO CBOMCTB cTeneHn», «CTeneHb ¢ UppalnuoHaIbHBIM
rokazaTenem». Pelenrne BapuaTUBHBIX 3a71a4.

Tema 5.3

Jlorapugmsl
Jlorapugmuyeckue
YPaBHEHMA "
HEePaBeHCTBA

Conep:xanue yueOHOro MaTepuasa:

12

Jlorapudmsl 1 ux cBoiicTBa. JleciTMuHBIe M HaTypajbHble Jorapudmsl.llpaBuna nelcTBuil ¢
norapudmMamu.

Jlorapudmuueckas GyHKIHs, €e CBOMCTBO U Tpaduk

Jlorapugmuueckue ypaBHEeHHs 1 HEpPaBEHCTBA.

Jlorapudmuueckne cucTeMbl ypaBHEHHH.

IIpakTnueckue 3anaTus: Haxoxaenue 3HaueHuil jgoraprudma mo npous3BoJbHOMY OCHOBAHHUIO.
Ilepexox OT OXHOrO OCHOBaHUS K Jpyromy. Beluucienne u cpaBHEHHE JOTapU(pMOB.
JlorapudmupoBaHye ¥ TOTEHIUPOBAHNE BbIPAKEHUH.

[TpubnukeHHble BBIYUCIEHHUS W PpELICHUs NPUKIATHBIX 3aj1ad. PemeHue norapudmuyeckux
ypaBHEHUN. Penlenne npukiagHsIx 3aaad.

KontponbHast pabora NeS.

CamocrositeibHass palora:BrinonHeHne nomamHero 3amganusg no Tteme 5.3. CoznanHue
npe3ceHTauunu 1o TEME «3HaueHne " HUCTOpUA TOHATHUMA norapnq)Ma». Brmonaenune
HCCIIEIOBATENbCKOrO TMpoekTa nmo Teme: «lcropus BO3HHMKHOBeHMs Jorapupmoy». Pemenue
BapHaTHBHBIX 3a/1a4 1o TeMe «llepexon kK HOBOMY OCHOBaHHIO»
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HaumenoBanue Coaepxanue y4eOHOro mMarepuaja, JabopaTopHbie padoThbl M NpaKTHYeckHe 3aHATHS, | O0bem Yposenb
pa3aeiioB U TeM caMoCTOsITeIbHAs padoTa o0y4arommxcst 4acoB OCBOCHH
1 2 3 4
Pa3nen 6. KomonnaTtopuka. 12
Tema 6.1 Conep:xaHue yueOHOTro MaTepuasa 6
OcHoBHBIC  HOHATHA | [Jopgrie MHOXeECTBA, SIEMEHT MHOKECTBA, CTOCOOB 3a1aHHS MHOXKECTB, kinaccupukanus | 2 1,2
KOMOMHATOPHKH MHOKECTB 10 KOJHMYECTBY 3JEMEHTOB, ITOJAMHOXECTBO, PaBHbIE MHOYKECTBA, OICPAIMH HaJ
MHO>KECTBaMU, MPaBUiIa CYMMBI, TPABHJIO YMHOXKEHHUS, H300paKeHHEe MHOKECTB.
[Tonstue akropuana. 1,2
IIpakTHyeckue 3aHATHS: 4 3
Uctopus pa3Butusi KOMOMHATOPUKM, €€ pOJlb B pa3iuyHbIX cdepax 4YeroBeYeCKOn
XKu3HenesaTenbHocTu. [Ipuknaansie 3anaun.
CamocrosiTesibHas padora: 2
Brinonnenue nomamnero 3aganus no teme 6.1. Co3nanue npesentauuil no temam: «lcropus
CTaHOBJICHUSI KOMOMHATOpuku», <«Ku3sHb U HayuyHas pesrenbHocTh M.HbroTonay. Pemenue
BApUATUBHBIX 3a/1a4.
Tema 6.2 Conep:xanue yueOHOro MaTepuasa 6
Buawbl coennnenni Bunel coequHenmil - couetaHusi, pa3MeNIeHUs, IEPECTAHOBKHU, CBS3b MEXAY NPEACTaBICHHBIMU 2 1
BUJaMu coeanHeHnid. @opmyna OuHoma HeroToHa.
CBoiicTBa OMHOMUHANIBHBIX KO3 duienTo. Tpeyronasauk [lackans.
IIpakTnueckue 3anaTus:[IpaBuna komOuHaTopuku. Penienne KoMOMHATOPHBIX 3aj1ad. 3ajnauu | 4 3
Ha TMOJCYET 4YHUCJIa pa3MEILIeHUl, IMepecTaHOBOK, coueTaHuil. Pemienune 3agau Ha nepebop
BapuaHToB. bunoMm HeroTtona u Tpeyronsuuk Ilackans. [lpuknannsie 3aayn.
CamocrositeibHas padora 2
Beinonnenue nomamHero 3agaHus no teme 6.2. Co3gaHue mnpeseHTanuu 1o teme «Bupael
KoMOMHanui».PaboTta ¢ 1onosHUTENbHOM uTeparypoit mo Teme « Co4eTaHusi ¢ TOBTOPEHUSIMI.
Pemenue BapuaTUBHBIX 3a7ad.
Paznen 7. IIpsiMble ¥ VIOCKOCTH B IMPOCTPAHCTBE. 20
Tema 7.1 ‘ Coaeprxanue y4yeOHOro Marepuasa: 8
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HanMmeHnoBanue
pa3aesioB U TeM

Coz[epma}me yqeﬁﬂoro MartepuaJa, J'laﬁOpaTOprle paGOTbI U NMPAKTHYECCKHUEC 3aHATHA,
CaMOCTOATEC/IbHANA paGOTa oﬁyqamumxcﬂ

Oo0neM
4ac0B

Yposennb
OCBOCHUS

1

2

4

IIpsiMble M MJIOCKOCTH
B IIPOCTPAHCTBe.
IMapaneabHOCTD
NPAMBIX U IIOCKOCTEl
B IPOCTPAHCTBE

Axcuomsl crepeomerpu. ClieICTBUS U3 aKCUOM CTEpEOMETpUH. B3auMHoe pacronoxxeHue qByX
IPSIMBIX B IPOCTPAHCTBE.

IIpakTuueckne 3ansaAtus:llapaiensHocTh HpsAMBIX U IWIockocTel.  [lapanenbHOCTh
wiockocteil. U300pakeHne npocTpaHCTBEHHBIX (PUTyp Ha MIIOCKOCTH.

[lepnenukynspHocTh NpsMbIX. [lepneHauKyIsIpHOCTh NPSAMBIX U IUIOCKOCTEH. Pemienue 3anau
Ha MEePHEHIUKYISIPHOCTD IIJIOCKOCTEM.

IIpakTHyeckue 3ansaTus:lleprienukyissp U HakinoHHas. llepneHINKYIAPHOCTh IIOCKOCTEH.
Yron Mexay npsiMoil ¥ IIIOCKOCTBIO. YTOJI MEXKAY IIOCKOCTSIMU. [[ByrpaHHbIN yToJI.
I'eomeTpuueckue npeodpazoBaHus NpocTpancTBa. [lapannenbHoe IpOeKTHPOBAHMUE.
IIpakTnuyeckne 3aHsaTusi:IIpU3sHaKM B3aMMHOIO pAaCHOJIOKEHUS MPSAMBIX. YIOI MEXIy
npssMbIMU. TeopeMbl 0 B3aUMHOM PACIIOI0KEHUH MPAMOM U T1ocKocTU. [Ipu3Haku u cBoicTBa
MapaJuIeIbHBIX IJIOCKOCTEW. PaccTosHMe OT TOYKHM 0 INIOCKOCTH, OT IPSIMOM 10 IUIOCKOCTH,
paccTosiHUEe  MEXAy  IUIOCKOCTSIMH,  MEXKAY  CKPEIIMBAOIIMMUCA  HPSIMBIMH,  MEXIY
MPOU3BOJILHBIMU (pUTYypaMu B TpoCTpaHCTBE.PelieHre BBIYMCIUTENBHBIX 337a4 W 3a1ad Ha
JI0Ka3aTeJIbCTBO C UCIOJIb30BAHUEM AaKCHUOM CTEPEOMETPUU U UX CIEACTBUM, ONpEAeNICHUN U
TeopeM u3 naparpada «IlapamiensHOCTb NPAMBIX U IIIOCKOCTEN B IPOCTPAHCTBE

1,2

CamocrositesibHasi padora: BeimonHeHne aomamiHero 3aaanuss no Teme 7.2.Co3naHue
npe3eHTanuu no teme «lcropus pa3Butus crepeomeTpun». M3roToBieHne 1€EMOHCTPAIMOHHOMN
MOJEJIH K TEOPEME O MEPECEUEHUN JABYX MIIOCKOCTEN TPEThEM.

Conep:xanue y4eOHOTo MaTepuaJa:

12
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HaumeHnoBanue Coaepxanue y4eOHOro mMarepuaja, JabopaTopHbie padoThbl M NpaKTHYeckHe 3aHATHS, | O0bem Yposenb
pa3aeiioB U TeM caMoCTOsITeIbHAs padoTa o0y4arommxcst 4acoB OCBOCHH
1 2 3 4
Tema 7.2 Omnpenenenue NepneHIUKYIAPHBIX NpAMBIX. Teopema O IpHU3HAKE MEPIEHAUKYIAPHOCTH IBYX | 4 1,2
I[lepnenaukyJasipHOCTh | IpsIMBIX (2 cliydass — Ha IUIOCKOCTH M B mpocTpaHcTBe). OmpeneneHue MpsMou,
NPSAMBIX H IVIOCKOCTEH | NEPIECHANKYISPHON INIOCKOCTH.
B IIPOCTPAHCTBE Teopema 0 1pu3HaKe NEPHEHIUKYJISIPHOCTH MpsMOM U IIockocTH. Teopema o
NEPIECHIUKYJSIPHOCTH OJHOM M3 JABYX IHapalIelbHBIX MNpsAMBIX. Teopema 0 2-X NpsAMBIX,
MEPIEHIUKYIISIPHBIX IUIOCKOCTH.
IIpakTnueckue 3ansTusa:OnpeaeseHue NEpIeHANKYIsIpa U3 TOYKU Ha IUIOCKOCTh, OCHOBaHME | 2
NEPIEHIUKYIISIpA, PACCTOSHUE OT TOYKU JI0 IUIOCKOCTH, HAKJIOHHOW OT TOYKH JO IUIOCKOCTH, 3
OCHOBaHUE HAKJIOHHOM, IPOEKIIMY HAKJIOHHOM.
Teopema 0 3-x nmeprieHANKYJIIpax.
IIpakTnueckue 3ansTus:[ eomerpuueckue npeoOpa3oBaHUS NPOCTPAHCTBA: MapaJlIeNIbHbIA | 2
MIEPEHOC, CUMMETPHSI OTHOCUTEIBHO IIOCKOCTH.
[lapannensHoe  mpoektupoBanue. Ilnomans  oproroHanbHOM — npoekuuu. M3o0paxenue
IIPOCTPAHCTBEHHBIX (PUTYD.
IIpakTnyeckne 3aHATHA: PenieHre BBIUMCIMTENBHBIX 3a7ad U 3aJad Ha JOKAa3aTeJIbCTBO C
HCIIOJIb30BAHUEM aKCHOM CTEPEOMETPUM M HMX CJIEICTBHM, OIpPENEICHUM U TEOpeM U3 TeMsl | 4
«IlepneHAMKYIAPHOCTD NPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBEY.
Kontponbnas padora Ne7mo Teme «IIpsiMbie 1 TIJIOCKOCTH B IPOCTPAHCTBEY.
CamocrosiTeibHasi padora: BrimonHeHue nomamiHero 3ajnaHust no teme 7.3.M3rotoBnenue | 2
JNEMOHCTPAllMOHHOW  MOJAENM K TeopeMe O Tpex MepHeHAuKyispax. BreinmonHeHue
HCCIIEI0BATENBLCKOr0 IpoeKkTa 1o TeMe: «[lapainenbHoe NpOeKTUPOBAHUEY.
Pa3znen 8. KoopauHaThbl M BEKTOPBI. 16
Tema 8.1 ‘ Conep:xanue y4eOHOT0 MaTepuaia 6
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HaumeHnoBanue Coaepxanue y4eOHOro mMarepuaja, JabopaTopHbie padoThbl M NpaKTHYeckHe 3aHATHS, | O0bem Yposenb
pa3aeiioB U TeM caMoCTOsITeIbHAs padoTa o0y4arommxcst 4acoB OCBOCHH
1 2 3 4
JekaproBa  cucrema | [IpsamoyronpHas (aekapToBa) cUCTEMa KOOPAMHAT B IpocTpaHCTBe. DOpMyIia pacCTOSTHUS MEXy | 2 1,2
KOOpPAUHAT B | JIBYyMsI TOUKaMH.
NPOCTPAHCTBE VYpaBHeHUs cepbl, IIOCKOCTH U IPSIMOH.
IIpakTHyeckue 3aHATHS: 4 3
JlekapToBa crcreMa KOOpJUHAT B pocTpaHcTBe. COCTaBIeHUE ypaBHEHUN OKPYKHOCTH, c(epbl,
IUIOCKOCTH. BpIunciieHne pacCTOSHUS MEXAY TOUKaMHU.
CamocrosiTesibHas padoTa 2
Boinonnenue nomaisero 3aganust rno reme 7.1.
Co3nanue npeseHtranuu mo teme <«OKus3Hp u TBopuecTBo P.Jlekapra». Pabora ¢ yueOHOU H
CIPaBOYHOU JTepaTypor 1o Teme: «CrocoObl 3a1aHus PsMoii». Perienne BapuaTHBHBIX 3a/1a4.
Tema 8.2 Conep:xanue yueOHOro MaTepuasa 10
BekTophb! BexTopsl. Mogyis BekTopa. PaBeHcTBO BekTopoB. Cii0keHHE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha | 2 1,2
YHCJIO.
Pa3noxxeHne BeKTOpa 1o HaIllpaBJICHUAM. YTOJI MEXAY ABYMS BEKTOPaMH.
IIpakTnyeckne 3anaTusa:lIpoexnus BexkTopa Ha ocb. Koopaunarel Bekropa. CkanspHoe | 8
MpOU3BECHNE BEKTOpoB. lMcmonb3oBaHME  KOOpAMHAT M BEKTOPOB IPU  pELICHUHU
MaTEMaTHYECKHUX U MPUKJIAJHbIX 3a]1a4.
Bexkropsl. JlelicTBus ¢ BeKTOpaMu. JIeMCTBUSA ¢ BEKTOPAMH, 3aJaHHBIMA KOOPAVHATAMM. .
KonTponbnas padora Ne 8 no reme «KoopAMHATEI U BEKTOPBDY.
CamocrositeibHas padora 2
Brimonnenue pomainero 3agaHus mo paszzaeny 8.2. PaGota ¢ yueOHOM nuTepaTypoil o TeMaM:
«Cymma Heckosbkux BekTopoB. [IpaBuno mapamienenunena», «lIpoekius BeKTOpa Ha OCHY.
BblnosHEHNE HUCCIIENOBATENBCKOIO MpOEKTa MO0 Teme: «BekropHoe 3amaHue MpsMBIX U
IJTOCKOCTEH B MMPOCTPAHCTBEY.
Pa3nen 9. MHOrorpaHHUKH U KPYIJible TeJja. 26
Tema 9.1 \ Conep:xaHue yueOHOro MaTepuasa 14

16




HanMmeHnoBanue
pa3aesioB U TeM

Coz[epma}me yqeﬁﬂoro MartepuaJa, J'laﬁOpaTOprle paGOTbI U NMPAKTHYECCKHUEC 3aHATHA,
CaMOCTOATEC/IbHANA paGOTa oﬁyqamumxcﬂ

Oo0neM
4ac0B

Yposennb
OCBOCHUS

1

2

4

MHOrorpaHHuKH

Bepummnbl, pebpa, rpaHu MHoOrorpaHHuka. Pa3Beprka. MuHororpaHHble Yriibl. Beimykisie
MHOrorpaHHuku. Teopema Ditnepa.

[Ipusma. [Ipsimas u HakioHHasa npusma. [IpaBunbHas npusma.

IpakTnueckne 3anatusi: [lapamrenenunen. Ky6.llupamuna. IlpaBunpHas mnupamuia.
VYceuennas nupamuga. Terpasap. Cummerpun B KyOe, B mNapajulefienurene, B NpU3ME U
nupamue. CeueHus KyOa, MPU3MbI U TUPAMHU/IBI.

IIpakTnyeckue 3anaTus: [IpencraBieHre o MpaBHWIBHBIX MHOTOTPaHHHMKAX (TeTpa’ape, Kyoe,
OKTadJIpe, JoJeKadApe U HKOCAdpe).

IIpakTnyeckue 3anaTusa:O0beM u ero usmepenue. MurerpanpHas Gopmyna oobema. Dopmysist
o0Bbema Ky0a, MpsSIMOYTOJILHOTO MapalieNenuIea, MPU3Mbl, TUPAMHU/IBI.

[TogoOue Ten. OTHOIIEHUS TUIOMIACH MTOBEPXHOCTEH U 00BEMOB IMOJOOHBIX TEJ.

IIpakTH4yecKkue 3aHATUA:

Paznuunbie Buapl MHOTOrpaHHUKOB. VX m3o0paxkenus. CedeHusi, pa3BepTKU MHOTOTPAHHUKOB.
[Inomane nmoBepxHoctu. Bunpl cummerpuii B npoctpanctBe. CUMMETPUS MHOTOIPAHHHUKOB.
Brruucnenue miomaaeit u oobemoB. Pemienne 3aa4 Ha MOCTPOECHUE CEYEHU MHOTOTPAHHUKOB.
Pemenne 3amay Ha BBIYUCICHHE IUIOMIA/IEH MOBEPXHOCTH U OOBEMOB MHOTOIPAaHHUKOB.
Hcnonws3oBanne cBOWCTB MHOTOTPAHHUKOB TPHU PEIIEHUN MaTEMaTUYECKUX U TIPUKIIAIHBIX 3a/1a4.

N —

B

1

1,2
2,3
1,2

2,3

CamocrosiTesibHas padoTaBrinonHeHne TOMaIIHEro 3aaHus o teme 9.1.

PabGora c¢ yueGHON nuTepaTypoil mo Temam: «MHororpaHHsle yriabl. Teopema OJinepay;
«3Be3q4arbie MHOTOTPAHHHUKH. KpHUCTaIbl — TPHUPOAHBIE MHOTOTPAaHHUKWY»; «CUMMETpHUs B
npupoje, TexHuke». Co3gaHue npeseHTauuu no teme: «Ku3zHp u TBOpuecTtBO JI.DMnepay.
NsroroBnenue mMozenu MHOTOTPAHHHUKA. BBITIOJIHEHHE HMCCIIEOBATEIBCKOTO MPOCKTA MO TEME:
«IIpaBuibHBIE U TMOJTYNPAaBWIbHBIE MHOTOTPaHHUKW». W3roToBieHHE MOJENU TeTpa’jpa ¢
3a/IaHHBIMU [TapaMeTPaMHu.

Tema 9.2

Coneprxanue y4eGHOr0 MaTepuaJsia

12
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HaumenoBanue Coaepxanue y4eOHOro mMarepuaja, JabopaTopHbie padoThbl M NpaKTHYeckHe 3aHATHS, | O0bem Yposenb
pa3aeiioB U TeM caMoCTOsITeIbHAs padoTa o0y4arommxcst 4acoB OCBOCHH
1 2 3 4
Kpyrasbie Tena Humuaap u  KoHyc. YcedeHHbIM KoHyc. (OcHOBaHHME, BBICOTA, OOKOBas IOBEPXHOCTb, | 1 1,2
oOpa3yromas, pa3BepTka.
IIpakTnueckue 3ansitusi: OceBblie CEUCHUS U CEUCHHUS, TapaslieIbHble OCHOBAHUIO. 2
ap u chepa, ux ceuenus. KacarenpbHas miockocTs K chepe. 1
IIpakTnueckue 3ansitusi: DopmyIbl 00beMa IMIMHIPA, KOHYCA, [I1apa. 2
DopMyJIbl IUIOLIAIA TOBEPXHOCTEHN MIIIMHAPA, KOHYCa, Cepsl. 1
IIpakTnyeckne 3aHaTHA:Pa3znuunble Buasl Kpymibix Tein. Mx wusoOpaxkenus. Cedenus, | 3 3
pa3BepTKu  Kpyrmibix Ten.  CuMMerpust Kpyrieix Tel. Beluucienue miomaneii  u
o0beMoB.Vcrionp30BaHMe CBOMCTB Ted  BpamleHWs TNpPU PEIICHHMH MaTeMaTUYeCKUX U
MPUKJIAIHBIX 3a71a4. 2
KonTponbnas padota Ne9 no treme « MHOTOTpaHHHUKY M KPYTIIbIE TENay.
CamocrosiTeibHas padora 2
Boinonnenue nomaiinero 3agaHus no teme 9.2. BolmonHeHue MccneaoBaTeNbCKOro MpoeKTa mo
teMe: «KoHnueckue ceueHus U uX MpUMEHEHHEe B TEXHUKe». M3roToBieHne Mojenell MuiInHIpa
Y KOHYca C 33JJaHHBIMU MlapaMeTpaMu. Perienre BapuaTuBHbBIX 3a/1a4.
Pa3znen 10. Hayana maTeMaTH4eCKOr0 aHAJIM3A. 24
Conep:xanue yueOHOro MaTepuasa 2
Tema 10.1 CrocoObl 3amaHUsi W CBOMCTBa YHCIOBBIX TocienoBatenbHocTeil. [lonstue o mpexpene | 1 1,2
IHocie10BaTeILHOCTH | ITOCIIEIOBATCIILHOCTH. CymectBoBaHue npenena MOHOTOHHOH OTpaHUYEHHOU
nociaenoBarenbHocTH. CymMMmupoBaHue —mociefoBaTenbHocTell.  beckoHeuHo — yObIBaromas
reoMeTpHuyecKasl Iporpeccus U ee cymma.
IIpakTnuyeckue 3aHaTHA: YucnoBas MOCIENOBATENBHOCTb, CIIOCOOBI €€ 3aJjaHus, BblUMCIeHus | 1 3
YIeHOB mocneaoBarenbHocTd. [lpenen mocnenoBarenbHOCTH. beckoHeuHo — yObIBaromas
reoMeTpHUECKasl IPOrpeccusl.
CamocrositeibHas padoTa 2
Brimmonaenune nomamsero 3aganus mno teme 10.1.
Conep:xanue y4eOHOT0 MaTepuaa 22
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HanMmeHnoBanue
pa3aesioB U TeM

Coz[ep;lca}me yqeﬁﬂoro MartepuaJa, naﬁopaTopHLIe paGOTbI U NMPAKTHYECCKHUEC 3aHATHA,
CaMOCTOATEC/IbHANA paGOTa oﬁyqamumxcﬂ

Oo0neM
4ac0B

Yposennb
OCBOCHUS

1

2

4

Tema 10.2
IMpousBoaHas

[Ipupamenue GyHKIUU. [Tonsarus 0 npou3BoHOM. I Ipon3BoaHAS. [IpaBuna
muddepennmpoBanusi. Dopmynsl nupdepentupoBanus. [lpon3BoHbIe CTENEHHON QYHKITUH.
IIpakTnuyeckue 3anaTHsA: [Ipor3BOIHBIE HEKOTOPBIX JIEMEHTAPHBIX (PYHKIUI.

[TpousBonaHas cnoxHoi GpyHKunU. [Ipon3BOAHBIE TPUTOHOMETPUYECKHUX (DYHKLIUH.
IIpakTnuyeckue 3anaTus: [Ipon3BoaHas MoKa3aTesbHON U JOrapuPpMUUECKON (PYHKLIUU.
I'eomerpuueckuii cMpic npousBoAHoi. KacatenbHast k rpaduky QyHKIUH.

Bropas npousBoaHas, ee reomerpudeckuii U gusnueckuil cmpica. IlpousBonHas B ¢usuke u
TEXHHUKE.

[Ipu3nak Bo3pactanust U yObiBaHMs (yHKUMU. KpuTHueckue TOUKHM (YHKLUUH, MAKCUMYMBI U
MUHHUMYMBI.

IIpakTunyeckue 3ausaTusa: [[puMeHEHHE TPOU3BOTHON K MTOCTPOCHHIO TPAPUKOB (QyHKITUH.
HccnenoBanue GyHKIMM ¢ IPUMEHEHUEM ITPOM3BOAHOM. BhinmykinocTs rpaduka GyHKINU, TOUKH
neperuoa.

HauOonpiiee 1 HauMeHblIee 3HaUeHUE (PyHKIMU.

IIpakTuyeckue 3anaTusa: [IpousBogHas: MEXaHWYECKUH M TEOMETPUYECKHM  CMBICI
NPOM3BOHOW. YpaBHeHHMe KacaTedbHOH B obOmem Buge. IlpaBuna u  dopmysnsl
mudpdepeHpoBanysi, TaOaUIa MPOU3BOAHBIX dJeMeHTapHbIXx (yHkuuid. HWccnenoBanue
¢GyHKIMH ¢ moMoUIbl0 Mpou3BoaHOW. HaxoxkaeHne HanOoJbIlero, HaMMEHBIIETO 3HAYCHHS U
AKCTPEMAJIbHBIX 3HaYCHUH (PYHKIINH.

KonTponbnas padora Ne 10 no teme «Havana maTremMaTnyeckoro aHanuzay.

—_—— N = N

B

1

2,3

1,2

CamocrosiTeibHas padora

Brimonnenue pomamHero 3agaHus no teme 10.2 .PaGora ¢ ydyeOHOW nuTeparypoil mo teme:
«IIpubnnxeHHoe BBIUMCIEHNE NMPOU3BOAHONY». BhINOMHEHNE HCCIe10BaTeNIbCKOIO MPOeKTa 1o
teme: «llonsTre quddepennmana u ero NpuiIoKeHus». Pelenne BapuaTUBHBIX 3aj1ay.

Pa3znen 11. MaTerpan

H €ro IpUMECHCHHUC.

16

Tema 11.1

Conep:kanue y4eOHOT0o MaTepuasa:

IlepBooOpa3nas

[TonsTus mepBooOpa3zHOM, €€ OCHOBHOE CBOMCTBO, MTPaBUJIa HAXOXKJACHHS TIEPBOOOPA3HOM.
O3HaKOMJICHHE C TEOMETPUUECKUM CMBICTIOM ITIEPBOOOPA3HOM.

1,2

IIpakTnyeckue 3aHATUSA: BrinonHeHrne ynpakHEHUH Ha HaXO0XJAEHHUE EPBOOOPA3HBIX.
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HaumenoBanue Conep:xanue yuyeOHOro MaTepuajia, jJadoparopHble padoThl M NpaKkTHYecKue 3aHATUs, | O0beM Yposenb
pa3aeiioB U TeM caMoCTOsITeIbHAs padoTa o0y4arommxcst 4acoB OCBOCHH
1 2 3 4
CamocrosiTesibHasi padora: BeinosiHeHUE JOMaIIHEro 3aJaHusl 0 TeMe 11.1. IloaroroBska | 2
pedeparos.
Conep:kanue y4eOHOT0 MaTepuasia: 12
Tema11.2 [lonsatue 00 omnpenenéHHom wuHTerpaie. IlpuMeHeHue ormnpeneneHHOrO0 UWHTerpaida Ais | 2 1
Hnrerpan HaxO0JKJICHHUS TUIOIIAIU KpUBOJIUHEHHOH Tpanennn. @opmyna Hetorona—IJleiOHua.
IIpakTuyeckue 3aHATUA: BbryncieHnre onpeieieHHbIX HHTETPaJIoB. 2 2,3
4 mpaBuWIJIa HAXO0XKICHUS TUIOMIAAU GUTYPBI, OTPAaHUYCHHOMN JIMHUSIMH. 2 1,2
IIpakTnueckue 3ansTus: Borurcnenue miomaan GUrypsl ¢ HOMOIIbIO HHTETpaa. 1
[Ipumepsl npuMeHEeHHs HHTErpaja B PU3UKE U TEOMETPHUH. 1
IIpakTuueckune 3ansATus BrimonHenue YIOPOKHEHHH HA BBIYMCIEHHE ONPEIETIEHHOrO | 2
unTerpana. [lpuMenenre uHTerpaia K BEIYUCICHUIO (PU3NYECKUX BETUYHH U TUIOIIA ICH.
KontponbHas padora Nel 1. 2
CamocrosiTesibHas padoTa:BrinmonHeHne qomMalHero 3aaanus mo teme 11.2. 2
Coznanue npe3eHTanuu no Teme «OU3ndecKuili 1 reoMeTpUUecKuid CMbICT HHTerpaian.Padora ¢
yuebHol nutepatypoit o Temam «llepBooOpa3Hasi 0OpaTHBIX TPUTOHOMETPUUYECKUX (PYHKIUID;
«IIpubnmxeHHOe BRIYUCIICHUE ONPEICTICHHOTO HHTETPAIa.
CocTraBrieHHe CUTYaIlMOHHBIX POU3BOACTBEHHBIX (PO ECCHOHATBHBIX) 3a/a4.
Pa3nen 12. JjieMeHTHI TEOPUM BEPOAATHOCTEH U MaTeMaTHYeCKOM 12
CTAaTUCTHUKH.
Temal2.1 Conep:xanue yueOHOro MaTepuasa: 6
lIeMeHTBI _ TEOPHH | CoOpITHE, BEPOATHOCTH COOBITHSA, CIOXKEHHE W YMHOXKeHHE BeposTHocTed. IlomaTtne o | 2 1,2
BEPOSITHOCTEH HE3aBHCUMOCTH COOBITHIA.
JluckpeTrHas ciaydyaliHas BeJIMYMHA, 3aKOH €€ PacIpe/ieIeHUs.
UucnoBble XapaKTePUCTHKU AUCKPETHOM ciydaiiHOW BenuuuHbLIIOHSATHE O 3akoHE OONBIIHMX 1,2
YHCE.
IIpakTuyeckue 3aHaTHsA: VcTopus pa3BUTHS TEOPHUH BEPOSTHOCTEN M €€ POJIb B pas3IMUHBIX | 4 3

cdepax yenoBeyecko xku3HenesTenbHOCTH. Kitaccudyeckoe onpeseneHe BeposTHOCTH, CBOMCTBA
BEPOSITHOCTEM, TeOpeMa O CyMME BEpOSTHOCTEH. Bbruncienne BeposTHOCTEN. Pemenue
IMPUKIIAAHBIX 3a71a4.
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HaumenoBaHue Conep:xxanue y4yeOHOro Martepuajia, JadopaTopHble padoTbl U NpPaKTHYecKHe 3aHATUs, | O0beM Yposenn
pa3aeiioB U TeM caMoCTOsITeIbHAs padoTa o0y4arommxcst 4acoB OCBOCHH
1 2 3 4
CamocrositeibHas padota:BeinonHenue fomaiHero 3aganus rno reme 12.1 2
Pabora ¢ yuebHOW u cmpaBouHOl uH(pOpManueld mo Teme: «CTaTUCTHYECKOE OMpeeIICHUE
BEPOATHOCTUY. Coznanue Ipe3eHTaLUU o TeMe: «51.bepHyiun».BeinosnHeHue
HCCIIEIOBATENbCKOIO IpoeKTa Mo Teme:«CXeMbl NMOBTOPHBIX HcnblTaHUi bepHynnu». Pemenne
IPUKJIAJHBIX 33/1a4.
Tema 12.2 Conep:xanue yue0HOro Mmarepuasa: 6
DNeMeHThI _ [lpencraBnenne paHHBIX (TaONMIBI, JUAarpaMMmbl, TrpaHKW), TEHEpalbHas COBOKYIHOCTb, | 2 1,2
MaTeMaTHIeCKon BBIOOpKa, cpesHee apudmeTHyeckoe, MenaHa.
CTATHCTHKH [TonsTre 0 3a1ayax MaTEMATUYECKON CTaTUCTUKU.
IIpakTuuyeckue 3aHATHA: VcTOpus pa3BUTHS CTATHCTUKU M €€  pOJb B pa3iM4HbIX chepax | 4
YeJI0BEUECKON JKHU3HEesTeNbHOCTU. [IpecTaBienne YucaoBbIX AaHHBIX. Perienue npukiagHbx 3
3ajay.
CamocrosiTesibHass padora: BrimonHenue gomamiHero 3aganus mno teme 12.2. Pemenwe | 1
NPUKJIAJHBIX 3a/1a4. BeInonHeHne necinenoBaTenbCckoro npoekra 1o reme: «CpeHue 3HaueHUs |
UX IPUMEHEHHE B CTATUCTUKEY.
Pa3nen 13. YpaBHeHUusl M1 HEPaBeHCTBA. 18
Temal3.1 Conep:xanue yueOHOro MaTepuasa: 8
yPaBHeH“fl W CHCTEMBI | PappoHaNbHBIE, HPPALUOHAIBHBIC YPABHEHUS U CHUCTEMBL 4 1,2
YPaBHCHMH € AByMsI ITokazarenabHble U TPUTOHOMETPUUECKHAE YPABHEHUS U CUCTEMBI.
nepeMEHHBIMHA IIpakTnyeckne 3aHATHA:PaBHOCUIBHOCTh ypaBHEHUM, HepaBeHCTB, cucteM. (OCHOBHbIE
IpUeMbl UX pelieHus (pas3liokeHHWe Ha MHOXKUTENH, BBEICHHE HOBBIX HEU3BECTHBIX, 23
MI0/ICTAaHOBKA, rpaMuecKuil MeToxn). . 4

Kopuu ypaBhenuii. PaBHOcuibHOCTH ypaBHeHui. IIpeoOpa3oBanue ypaBHeHHH. OCHOBHBIE
IIpUEMBl PELICHHs] ypaBHeHMH. Pemenue cucrem ypaBHeHMi. lcnosib3oBaHuME CBOWCTB U
rpaduKoB (PYHKIUH U1 peleHns ypaBHEHUH.
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HaumenoBanue Coaepxanue y4eOHOro mMarepuaja, JabopaTopHbie padoThbl M NpaKTHYeckHe 3aHATHS, | O0bem Yposenb
pa3aeiioB U TeM caMoCTOsITeIbHAs padoTa o0y4arommxcst 4acoB OCBOCHH
1 2 3 4
CamocrosiTesibHasi padora:BreinonHenue gomamntHero 3amanus mo Teme 13.1.Bwemonnenue | 2
HCCIIEI0BATENbCKOrO Mpoekta 1o Teme: «lccnenoBanue ypaBHEHMH U HEpPABEHCTB C
napametrpom».Pabora ¢ ydeOHOH smreparypoii mo Teme: «IloTeps KopHel B ypaBHEHHUSX).
Pemenune ypaBHeHuil c napamerpamu.PelieHue HecTaHAAPTHBIX YpPaBHEHMM M METOABI MX
pelIeHus.
Tema 13.2 Conep:xanue yueOHOro Mmarepuasia 10
HepaBeHncrBa "
CHCTEMBbI HEPABEHCTB C
ABYMS
nepeMeHHbIMHU
PanmonaneHbIe, WppalMOHAIBHBIC, ITOKa3aTelIbHBIE W TPUTOHOMETPUYECKHME HEpaBeHCTBA. | 4 1,2
OCHOBHBIE IPUEMBI UX PELICHHUS.
IIpakTnyeckune 3ansaTusa: lcnonb3oBaHue cBOWCTB M rpadukoB (YHKUMN TNpU pelIeHUU 2,3
YPaBHEHUH U HEPaBEHCTB. MeTO HHTEPBAJIOB.
N300paxeHre Ha KOOPAMHATHOMN IJIOCKOCTH MHOYKECTBA PELIEHUIN ypaBHEHUN U HEPABEHCTB C | 2
JBYMsI IEPEMEHHBIMU U UX CUCTEM.
IIpuknanseie 3anaun. [IpuMeHeHne MaTEMAaTHUYECKUX METOMOB AJIS PELIEHUS COAEpkKATEIbHBIX
3a/1a4 U3 pa3iauyHbIX oOnacTell HayKH U NpakTHKU. PelieHue HepaBEHCTB C OJHOM MEPEMEHHOM.
Pemenne HepaBeHCTB METOJOM HHTEPBAJIOB. PelleHMe panMOHAIBHBIX, HUPPALMOHAIBHBIX,
MOKa3aTeIbHbIX, JOTapU(PMHUUECKUX U TPUTOHOMETPUUECKUX HEPABEHCTB.
CamocrosiTeibHas padora 4
Beinonnenue nomamsero 3azaHus no Tteme 13.2. JlokasaTenbCcTBO HepaBeHCTB.PemieHune
ypaBHEHMI U HEPaBEHCTB C JIByMs nepeMeHHbIMU. HepaBeHcTBa ¢ mapamerpamu. VMccnenoBanue
YPaBHEHUI U HEPABEHCTB C IIapaMeTpaMy. BBINTOJIIHEHNE NCCIIEI0BATENBCKOTO IIPOEKTA 110 TEME:
«I"paduueckoe pemnieHne ypaBHEHUN 1 HEPABEHCTBY.
Hroro: 006s13aTeIbHBIX 232
MAaKCHMAaJIbHBIX: 340
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J1s XapaKTepUCTHKU YPOBHS OCBOEHUS y4eOHOI0 MaTepuaa UCIoJIb3yIOTCs cieayronme 0003HaYeHus:
1. — o3HaKOMUTENBHBIH (y3HaBaHUE paHEee U3yUYECHHBIX 0OHEKTOB, CBOWCTB);
2. — penpoAyKTUBHBIN (BBIIIOJHEHUE IEATEIILHOCTH 110 00pa31y, MHCTPYKLUH WIH 0]l PyKOBOJCTBOM)
3. — IPOIYKTHBHBIH (IUIAHUPOBAHNE M CAMOCTOSATEIIHOE BHIITOJIHEHHUE JCITEIbHOCTH, pEIIeHHE MTPOOIEMHBIX 33/1a4)
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3. YCIOBUSL  PEAJIM3ALIAM  ITPOT'PAMMBI OBIIIEOBPA3OBATEJILHOM
YYEBHOU JUCHUIVIMHBI MATEMATHKA: AJITEBPA U HAYAJIA AHAJIM3A;
I'EOMETPUA

3.1. TpeOoBaHusi K MHHMMAJIBLHOMY MAaTePUAJbHO-TEXHHYECKOMY oO0ecrneyeHHuIo
peanu3anum 0011e00pa30BaATEIbHOM IHCIUININHbBI

Peanuzanus nporpaMmbl AUCHUIUIMHBI TpeOyeT Han4us yueOHoro kabunera Mamemamuxu.

[Tomemenne kabuHeTa YynoBieTBOpseT TpeboBaHusIM CaHUTAPHO-AMUIEMUOIOTHIECKUX
npaBuil 1 HopMmaTuBOB (CanlluH 2.4.2 Ne 178-02) m ocHaieHO THIOBBIM 00OPYIOBAaHHUEM,
yKa3aHHBIM B HACTOSIIUX TPEOOBAHUSX.

B kabunere umeeTcsi BO3MOXKHOCTh OOECHEUUTh CBOOOAHBIA JOCTYN K 3JIEKTPOHHBIM
yueOHBIM MaTepualiaM M0 MaTeMaTHKe, UMEIOIINEcs: B CBOOOJHOM J0cTyne B cucteme VHTepHeT
(2MEeKTPOHHBIE KHUTH, TPAKTUKYMBI, TeCThl, MaTepuaisl EI'D u ap.) Bo BpeMs yueOHOT0 3aHATUS
U B TIEPHOJ] BHEAYTUTOPHOU JESITEIHLHOCTH 00yUYarOIINXCSL.

CocTaB yueOHO-Memoouuecko20 U MamepualbHo-mexHu4ecko2o 00ecTieueHus] MporpamMMbl
ydeOHOl mucuuiuiHel «MaremaTnka: anreOpa ¥ Hadala MaTeMaTHYecKOro aHalM3a;
TE€OMETPHUSD BXOJIAT:

e  MHOTO(QYHKIMOHANBHBIA KOMIUIEKC MpenojaBatens (MyJIbTUMEAHIHOE 000pyIOBaHUE,
MOCPEACTBOM KOTOPOI'O YYaCTHHKH OO0pa3oBaTeIbHOrO Mpolecca MOTyT MpOCMaTpUBaTh
BHU3YaJbHYIO MH(OPMALIMIO [0 MaTeMaTHKE, CO3[aBaTh MPE3CHTAIlUU, BUICOMATEpPHAIbl, HHbIC
JIOKYMEHTBI);

e HarmsAHbIC TOCOOMST (KOMIUICKTHI YYEOHBIX TaONUWI, TIUIAKaTOB; JUIAKTHYCCKHIA
Marepuai; MOJIeJIM MHOTOIPaHHUKOB M TEJl BpaIlleHUs U Jp.);

e  uHGOPMAITMOHHO-KOMMYHHUKATUBHBIE CPE/ICTBA;
®  DKpaHHO-3BYKOBBIE MOCOOUS;

®  KOMIUJIEKT TEXHUYECKOW JOKYMEHTAllMH, B TOM YHCIIE [TaCopTa Ha Cpe/icTBa OOyUEHHs,
MHCTPYKIIMU N0 UX UCIOJIb30BAaHUIO U TEXHUKE O€30I1aCHOCTH;

e OubOnuoreuHsli QoHa (yueOHUKH, YydeOHO-meroanueckue KoMiuiekTel (YMK),
CIPAaBOYHHUKH, HAYYHO-TIOMYJISIpHAsl JUTEpaTypa, KOTOpble 00ECIeYMBaIOT OCBOCHHME Y4eOHOU
IMCUUIUIMHBL «MaTtematuka: anrebpa W Hadajla MaTeMaTHYeCKOTO aHalHu3a, TEOMETPHUs,
PEKOMEHJOBAaHHbIE  WJIM  JIOMYyIIEHHBbIE JUIi  MCIOJB30BaHMS B  NPOQECCHOHATBHBIX
00pa3oBaTEeNbHBIX OPraHM3ALMUAK, PEATH3YIONIMX 00pa30BaTENbHYIO IPOrpaMMy CpEIHEro
obmero obOpaszoBanus B mpenenax ocBoeHuss OIIOII CIIO na 06aze OCHOBHOTO OOIIETO
o0pa3oBaHus).

3.2. YuyeOHO-MeTOAMYECKHI KOMILUIEKC 001meo0pa3oBaTejbHOH y4eOHOH NUCHUILINHBI,
CHCTEeMATH3UPOBAHHBIH 10 KOMIIOHEHTAM

HopmartuBHas 1oKyMeHTaIHs.
Pabouas nporpamma.
@DOH/]1 OLIEHOYHBIX CPEACTB.
[Tepeuens CPC (camocTosiTenbHON paboOTHI CTYICHTOB).
e Meroanyeckue yka3aHHs IO BBIOJHEHHIO BHEAYJIUTOPHOW CaMOCTOSTENLHOW pabOThI
CTYZAEHTOB.
e Meronuyeckue yka3aHus 110 COCTaBICHUIO MPE3EHTAIlMH 110 MaTeMaTHKe.
e Meronuyeckue yka3aHus 10 BBIITOJIHEHUIO UCCIIE0BATENBCKOM pabOoThI 10 MaTeMaTHKe.
e Meroanyeckue yka3aHus 10 IOJTOTOBKE J0KJIaa 10 MaTEMaTHKe.
e  MeTonuueckne yka3aHus 1o pabore Haa pedepaTom.

24



3.3. UndopManOHHO - KOMMYHUKAIIMOHHOE 00ecriedyeHue 00ydeHmsl.

IlepeuyeHb pekOMeHAyeMbIX YUeOHBIX U3/1AHUIA,

OcCHOBHBIE HCTOYHUKHU:

1.Hukonsckuit C.M. Anrebpa M Hadaja MaTeMaTHYECKOTO aHainu3a. YueOHuk 10 kiacca.
IIpocsemenune-2014.-428c.

2. Scrpebo A.B, Cycnosa U.B, KopukoBa T.M. MeTtonuka npenojaBaHusi MaTeMaTHKU:
TEOpeMbI U cripaBouHble MaTepuanbl. FOpaiT-2019.-194c¢.

I[OHOJIHI/ITCJILHBIC HCTOYHUKMNU:

1. Anmumos III.A. u ap. Anrebpa u Hadana aHanmm3a. 10 (11) k1. — M.: 2014

2. bammakoB M.M. Maremaruka. COOpHHK 3anad Npo(UIBHON HAmpaBICHHOCTH: Yy4el.
nocobue. — M.: 2014

3. bammaxoB M.U. Coopuuk 3amay: yue6. mocooue (0a30BwIif ypoBeHs). 11 k. —

M.: 2014

4.boromonos H.B. Maremaruka: yue6. mis ccy3oB /H.B.boromonos, I1.1.Camoiinenko.-5-¢
u3., crepeorutl. - M.: Jlpoda, 2014-395, [5] c.: un.

5. Boromosno H.B. COOpHHK AMIAKTUYECKUX 3aJaHUI TT0 MaTeMaTHKE:

yue0. mocobue s ccy3oB /H.B.boromornos, JI.FO.Cepruenko. — M.:/Ipoda, 2013

6. Anrebpa u Hadana aHanmsa. 10-11 xn.: B nByx gactax. Y. 1: YVuel.mnso0meodpas3onar.
yupexaenuit / Mopakosud A.I'. — 5-e u3g. — M.: Muemosuna, 2014. — 375 c.: un.

7.Anrebpa u Havana ananu3a. 10-11 xn.: B nByx wactax. Y. 2: 3agaunuk 11 o0meoOpa3osar.
yupexaenuit / A. I'. Mopakosuy, JI. O. Jlenumena, T. A. Kopemkosa, T. H. Mumryctuna, E. E.
Tynbuunckas; [log pen. A. I'. Mopakosuua. — 5-e uzn. — M.: Muemosuna, 2014. — 315 c.: mi.

8.5.M.UBneB u np.Junaktuueckue marepuansl «Anredpa u Hadana aHanuza»,l10-11km, M.:
[Ipocsemienue, 2014

9.b.I".3uB/Ilunaktuueckuii Mmarepuan no reomerpuu, 10-11ki., M.: IIpocsemenue, 2014

10. JamasHa, A.A. Matematuka. - M.: ®OPYM: UH®PA, 2014..

HNHTepHeT-pecypcenl:

http://school-collection.edu.ru — >nexTpoHHbIN yueOHNK «MatemaTuka B mkoie, XXI Bex».
http://fcior.edu.ru - vHpOpMaLMOHHBIE, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MaTEpHAIBI.
www.school-collection.edu.ru — equnast komnexuus L{uppoBbix o0pa3zoBaTeIbHBIX pECYpPCOB

4, KOHTPO.JIb " OLIEHKA PE3YJIBTATOB
OCBOEHHUSOBIIEOBPA3OBATEJBHOMN YYEBHOH
JTUCHUTIINHBIMATEMATHKA: AJITEBPA U HAYAJIA AHAJIN3A; TEOMETPUS

KoHTposib U oOIleHKa pe3yJbTaTOB OCBOCHUS YUYE€OHOW JUCIHUIIIMHBI OCYIIECTBIISIETCS B
Hpouecce l'IpOBeJIeHI/ISI HpaKTI/I'-IeCKI/IX SaHSITI/If/'I, TeCTI/IPOBaHI/IH, a TakK>XC BBIIIOJHCHHUA
O6yanOHH/IMI/ICH I/IH)II/IBI/I)IyaJ'II)HI)IX BallaHHfI, HpOGKTOB, I/ICCJ‘IeJIOBaHI/If/'I.

Pe3yabTaTsl 00yyeHus @opMbI M METOAbI KOHTPOJSA M OLECHKH
(ocBOCHHBIC YMEHHSI, yCBOCHHBIC 3HAHNSA) | Pe3y/IbTATOB 00y4eHHA
Ymenus:
[TpoBouTH TOKJECTBEHHbIE .
. Pemenue YIpaXHEHUH Ha YPOKE,

npeoOpa3oBaHus BBIPAKEHUN, COIEPKAIINX

BHEAyJUTOpHAas  CaMOCTOsATENIbHAs  padora,
CTEIICHHBIE, IIOKa3aTelbHBIC,

KOHTpOJIbHast paborTa.
Jorapu(MHUUECKUE U TPUTOHOMETPUYECKHUE
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byHKIIUN.

Crpouthb rpaduku CTENEHHOM, N
o o Pemenue YIPOKHEHUN Ha YpPOKe,
[IOKA3aTeNbHOM,  JlorapupmMuyeckoil  u
. BHEAYJJUTOPHAsl CAMOCTOsITeNIbHAs paboTa.
TPUTOHOMETPUYECKHX (PYHKIIMIA.
Pemwate  mpocreiimime  ypaBHEHUs U N
Pemenne yIpakKHEHUH Ha ypOKe,
HEPABEHCTBA, COJAEpXKAILIUE CTEIECHHBIE,
BHEAyJUTOpHas  CaMOCTOsATENIbHAs  pabora,
IoKa3aTejabHble,  JlorapupMuyeckue U
KOHTpOJIbHAs paboTa.
TPUTOHOMETPHUECKUE (DYHKLIUH.
N300pakaTh reoMeTpuveckue (GUrypsl Ha .
. Pemenne yIpa>KHEHU N Ha YpOKe,
yepTeXe M IMPOU3BOIUTH  IIpOCTeHine
BHEAyJJUTOPHasi CAMOCTOsITeNIbHAs paboTa.
IIOCTPOEHHUSI Ha TUIOCKOCTH.
Pemienue YIPOKHEHUIN Ha YpOKe,
BbInonHATE onepanyy Haj BEKTOpaMHU U
. . | BHeAyAMTOpHas  caMOCTOsTENbHas  paboTa,
I10JIb30BAThCS CBOMCTBAMM 3TUX ONEPALIUM.
KOHTpOJIbHas1 palboTa.
3Hanus:
. Pemenne yIpa>KHEHU N Ha YPOKE,
CoiicTBa apupMETHUECKOTro KOpHS
. BHEAy/IUTOpPHAsi  caMoOCToATeNIbHas  pabora,
HaTypaJbHON CTENEHH.
KOHTPOJIbHas1 palboTa.
. Pemenne yIpa>KHEHU N Ha ypOKe,
CpoiicTBa  cTelmeHHM C  PalUOHAIbHBIM
BHEAYJUTOpHAas  CaMOCTOsITeNIbHass  palora,
[IOKa3aTeJIEM.
KOHTpOJIbHasI pabora.
. Pemenne yIpa>KHEHU N Ha ypOKe,
CpoiictBa  jorapuMoB ¥ OCHOBHOE
BHEAy/IUTOpPHAsi  caMoCToATeNIbHas  pabora,
JorapupMUUECKOe TOKIAECTBO.
KOHTpOJIbHas1 palboTa.
Pemenune YIPaKHEHUN Ha YpPOKe,
OcHOBHbBIE TPUTOHOMETPUUYECKHE
(bopMyTEL BHEAyJUTOpHAas  CaMOCTOsITeNIbHass  palora,
PMYJIBL. KOHTpOJIbHAs paboTa.
Pemenue YIPaXKHEHUN Ha YpOKe,
Tabnmuma NPOM3BOIHBIX  AIEMEHTAPHBIX
— BHEAy/IUTOpPHAsl  caMoCToATeNlbHas  paborta,
Y : KOHTpOJIbHasI pabora.
Pemenne YIPaKHEHUN Ha YPOKe,
AKCHOMBI CTEPEOMETPHH. BHEAy/IUTOPHAsi  caMoCToATeNbHas  paborta,

KOHTpOJIbHAasI paboTa.
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5. Oco0enHOCTH OCBOCHUSI padoyeil MPOrpaMMbl HHBAJTHAAMM U

JUIAaMM C OrpaHNYC€HHBIMHA BO3MOKHOCTAMMU

Ananrtanus padoueit nporpammbl guctuiiuabl OI'CH.05 MeTtonbl ucciienoBaTeaIbCKon
paboOThl MPOBOTUTCS TPU peATM3aANHUH AJANTHBHOW 00pa30BaTEIbHONH MPOrPaMMbI —
MPOrpaMMbl MOATOTOBKU CHEHUAIUCTOB CpeAHEro 3BeHa no crnenuanbHoctn 34.02.01
CecTpuHCKOE J1e710 B IeNsIX 00ecrevyeHus MpaBa MHBAIUIOB M JIUIl C OrPAaHUYCHHBIMH
BO3MOXXHOCTSIMU 3/I0POBbSI Ha IMOJIy4eHUE MPOPECCUOHAIBHOIO 00pa30BaHus, CO3JaHMs
HEOOXOIUMBIX ISl TTOJTyYEHHsI CPEAHEro Mpo(hecCHOHAIILHOTO 00pa30BaHUs YCIOBHL, a
Takke OOecnedyeHus JOCTHKEHHS OOy4arolMMHCS WHBANUAAMH U JIMLIAMUA C
OTpAaHUYCHHBIMH  BO3MOXKHOCTSIMH  3JI0POBbSI  PE3YJILTATOB dbopMupoBaHus
MIPAKTUYECKOTO OTBITA.

Oobopyooeanue yuebnozo Kabunema 0711 CAMOCHOAMENbHOU PAOONbL 00YUAIOUUXCA

0N 00yHaWUXCca ¢ pa3iudHbIMU 6UOAMU OZPAHUYEHUS 300D 06bA.

OcHaileHue KaOuWHETa CaMOCTOATEIbHONM pabOThl OOYYAIOMIMXCS OJIKHO OTBEYATh OCOOBIM
0o0pa3oBaTeNbHBIM TIOTPEOHOCTSM OOYYAIOIIUXCS WHBAIUAOB W JIMIl C OTPAaHHYCHHBIMU
BO3MOXXHOCTSIMU 3]10pOBbsi. KaOuHeT AOoKeH ObITh OCHAIEH OOOpYJOBaHHEM M Y4eOHBIMH
MECTaMH C TEXHUYCCKUMHU CPEJCTBAMHU OOyYEHHUS IS O0yYaIOIIUXCS C Pa3IUIHBIMU BUIAMHU

OrpaHUYEHUH 310pOBbSL.
Kabuner, B KoTopoM 00y4aroTCs JIUIa ¢ HApYLIIEHUEM CIIyXa JOJIKEH ObITh 000pyI0BaH
palMoKIIacCOM,  KOMIIBIOTEPHOH  TEXHHMKOW, ayAMOTEXHUKOW, BUIACOTEXHHUKOH,
3JIEKTPOHHON JJOCKOM, MyJIbTUMEIUNHON CUCTEMOM.
Jns  cnaboBuisamux oOyvaromuxcs B KaOWHETe NpeaycMaTpUBAaIOTCA IMPOCMOTP
yAaJE€HHBIX OOBEKTOB IPU MOMOLIM BUICOYBEIMUYUTENEH JUIsl yIaJI€HHOIO MPOCMOTpa,
ucrosib3oBaHue bpaiieBckoil KOMIBIOTEPHOM TEXHUKH, 3JIEKTPOHHBIX JIYIl, MPOrpaMm
HEBU3YaJIbHOI'O JIOCTyNa K HWH(pOpMaluu, TEXHUYECKUX CPEICTB IpHUEeMa-Tepeaadn
yueOHOI nH(popMalMK B TOCTYIHBIX (hopMax.
Jliig o0y4aromuxcsi ¢ HapylUIeHHEM ONOPHO-IBUTATEIBHOrO armnapara KaOuHeT J0JKEH
OBbITH 000pPY/10BaH MEPEIBIXKHOM peryIupyeMoil naproi
BrlmieykasaHHoe OcHallleHHE YCTaHaBIUBAETCS B KAOMHETE MpU HAIUMYUHU 00yYarouxcs
[0 aJanTUPOBAaHHOM OOpa3oBaTEeIbHONM NpPOrpaMMe C YYETOM MMEIOLIerocs THUla
HapyILIEHUH 310pOBbsl y 00y4aroLIerocs.
Hugpopmayuonnoe u memoouueckoe obecneuenue ooyuaOuuxcs
JlocTyn kK MHQOPMAIIMOHHBIM U OMOIHOrpadUUecKUM pecypcaM, yKa3aHHbIM B paboueit
IIPOrpaMMBbl, J0JKEH OBITh IPE/CTaBjeH B (hopMax, aJalTHPOBAHHBIX K OTPAHUYEHUSIM
310pOBbsl OOYyYarOLIUXCSd WHBAIMJIOB M JIMI C OTPAaHMUYEHHBIMH BO3MOXKHOCTSIMHU
3[10POBBSL:
Jlyig U1l ¢ HapyIIeHUsIMU 3peHUsl (HE MEHEe OJTHOTO BHJIA):
- B [1€4aTHOM (hopMe yBEITMUEHHBIM HIPH(PTOM;
- B ()OpMeE PIIEKTPOHHOT'O IOKYMEHTA;
- B opme ayauodaiina;
- B 1e4aTHOM (opme Ha si3bike bpaiins.
JUid nu1 ¢ HapyLIeHHUsAMH CiyXxa:
- B I1e4aTHOi opme;
- B ()OpMeE JIEKTPOHHOI'O IOKYMEHTA.
JUi U1l ¢ HapyIIEHUsIMU OIIOPHO-JBUTATEIBHOTO anmnapara (He MEHEE OJTHOTO BHUJIA):
- B TIe4aTHOU (popme;
- B ()OpMeE PIIEKTPOHHOT'O IOKYMEHTA;
- B popMe ayaunodaiina.
JUig U1 ¢ HEPBHO-IICUXUYECKUMU HapyIIEHUSMH (pPacCTPOMCTBO ayTUUECKOTO CIEKTPA,
HapylLIEeHHE [ICUXUYECKOT0 pa3BUTH) (HE MEHEE OJTHOTO BUA):
- MCII0JIb30BAaHUE TEKCTA C MILTIOCTPALUSIMY;
- MYJIbTUMEANNHBIE MaTEPUAIIBI.
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Bo Bpems CaMOCTOSTEIILHOM MOJITOTOBKH  OOy4arolfecss WHBATHIBI U
JMa C OrpaHMYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI IOJKHBI OBITH 00ECIICYCHBI
JIOCTYIIOM K ceTn VIHTepHeT.

Dopmbl u MemoObl KOHMPOJIA U OYEHKU Pe3YIbMaANn o 00yueHus
[TpumensiemMble MpU peanu3aluu padoyeil MporpaMMbl TUCIUIUITMHBI (OPMBI U METOMBI
KOHTPOJISI IIPOBOSITCS C YYETOM OTPAHUYCHUSA3IOPOBhS 00yUYaIOIIMXCS.

[enpro TEKymEro KOHTPOJIS SIBIISIETCS. CBOSBPEMEHHOE BBIBICHHE 3aTPYJAHCHUH U
OTCTaBaHUs, O0YYaIOMIETroCs] ¢ OTPAHUYCHHBIMA BO3MOKHOCTSIMH 3JI0POBbSI U BHECCHHUE
KOPPEKTHBOB B YYEOHYIO JESITEIHHOCTD.

dopma MPOMEKYTOYHOW AaTTECTAlMU YCTAHABIMBACTCS C YYETOM WHIMBUAYaTbHBIX
MCUXO(PHU3UUECKUX OCOOCHHOCTEH O00YYaroIUXCss WHBAIUAOB U JIUI[ C OTPaHWYCHHBIMHU
BO3MOXXHOCTSIMU 3JI0POBBsI (YCTHO, MMCEMEHHO Ha Oymare, TUChbMEHHO Ha KOMIIBIOTEPE, B
dhopmeTecTUpOBaHHMS | T.I1.).

[Ipu npoBeneHNN MPOMEKYTOYHOM aTTECTAUN O0YJYaAIOMIEMYCsl TIPEIOCTABIISICTCST BPEMSI
Ha TOATOTOBKY K OTBETY, YBEJIMUCHHOE HE 0OJiee YeM B TPH pa3a, YCTAHOBJIICHHOIO IS
MOJATOTOBKH K OTBETY OOYYaroIIMMCS, HE HWMCIOIUM OTrPAaHUYCHHH B COCTOSIHHH
3JI0POBBSI.
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IIpunoxenue 1
MUHHUCTEPCTBO OBPA30BAHUSA U HAYKH PECITYBJIMKU UHI'YIIETUA

YactHoe npoq)eccnommbﬂoe 06p33OBaTeJILHOe YUpeKIcHue

«Counaﬂbno-nenarornqecmm KOJIJICIAD>

YTBEPX/IEH
B COCTaBe 00pa30BaTeIbHON IPOrpaMMBbI
MeJJaroru4ecKuM COBETOM

®OH/I OHEHOYHBIX CPEIACTB

no yyeOoHoi gucuumuimae O/1.03 Maremaruka.

e YCTHBIH OTIIPOC.
Bomnpocs! 111 yCTHOTO0 onipoca 00y4aouuxcs mo JAUCHUILINHE

1. Ilensle 1 panOHAJIBHBIE YKCIIA

2.JIeficTBUTENIbHBIE YHUCIIA.

3. ApudmeTnueckuii KOpeHb HATypPaJIbLHOU CTETICHHU.

4.CTeneHsp ¢ pallMOHAIBHBIM U IEUCTBUTENIBHBIM ITOKAa3aTENsIMU, U X CBOWCTBA.
5.IlpeoOpa3zoBaHre BBIpAXKEHUN C MPUMEHEHHUEM CBOMCTB apuU(PMETHUECKOTrO
KOpPHSI.

6.IlpeoOpazoBaHre  BBIPAKEHUM C  TPUMEHEHHEM  CBOWCTB CTENEHU C
PalMOHAJIbHBIM [TOKA3aTEIIEM.

7.11okazaTenbHas PyHKIMS, €€ CBOMCTBA U TpaduK.

8. IlokazaTenbHble  ypaBHEHHA M HepaBeHCTBA. CHCTEMBbl  IOKa3aTeIbHBIX
YPaBHEHUW U HEPABEHCTB.

9.JIorapu™Msbl 1 KX CBOKCTBA.

10. AecsiTuunble 1 HATypaibHbIE JOrapU(MBI.

11. Jlorapudmudeckas GyHKIMs, CBOWCTBA U rpaduK.

12. JlorapupmMuyeckue ypaBHEHUSI.

13. JlorapupmMuueckre HEpaBEHCTBRA.

14. Pannannas mepa yraa. CUHyC, KOCUHYC, TAHT€HC M KOTAHT€HC YNCIIA.

15. OcHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA, POPMYJIbI IPUBEACHUS.
16.IIpeoOpa3zoBaHne TPUTOHOMETPUUECKHUX BbIpakeHHil. Tpuronomerpuueckue
ypaBHEHUSI.

17. Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpaduKu

18. YeTHOCTB, HEYETHOCTD, IEPUOIMYHOCTh TPUTOHOMETPUUECKUX (DYHKITHIA.

19. O6patHbie TPUTOHOMETPUUECKUE (PYHKIINU.

20.ITpeobpazoBaHusi CyMMBbl TPUTOHOMETPUUECKUX (DYHKIUI B MPOU3BEACHUE U
MIPOU3BEACHUE B CYMMY

21.TIpeobpa3oBanre MPOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAKECHUU.

22 TlpocTeiirie TPUrOHOMETPUUYECKHUE YPABHEHUS.
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23.CBoticTBa GyHKIIMH Y = COS X U €€ Tpaduk.

24. CBoiicTBa QyHKIIMH Y = Sin X U ee rpaduk.

25.CBoticTBa QyHKIHMN Yy = tg X 1 y = ctg X.

26.I1pousBoanas pyukuuu. [IpousBoaHas cCTeneHHON PyHKIINU.
27.T'eoMeTpUYECKUI CMBICI TPOU3BOAHOM.

28.Bo3pacranue u yobiBaHue (yHKIUH.

29. OxcTpemMmyMsbl PyHKIIUH.

30. I[TpumeHeHNE MPOU3BOAHOM K MTOCTPOCHUIO (DYHKIIUH.

31. Bropas mpon3BoiHasA, €€ T€OMETPUYECKHUI CMBICI.

32.IlpaBuna auddepeHunpoBaHusl.

33.I1pousBoAHASI HEKOTOPBIX JEMEHTAPHBIX (DYHKIUH. .

34. HauOosbliee 1 HauMeHbIlee 3HaUeHUs! PyHKIUH.

35.TlepBooOpa3Has GyHKIUS U HEOTPEAeIEHHBIA HHTETPaJl.

36. ITpaBuia HaXOXACHUS TEPBOOOPAZHBIX.

37.11nomaab KpUBOJIMHENHON Tpaneuuu U NHTErpaJl.

38. BeruuciieHre mionaiel ¢ oMoILbIO HHTETPAJIOB.

39. BerunciieHue UHTErpaios.

40. ITpumeHeHre TPOU3BOJHON U MHTETPAJIOB K PELIECHUIO 3a/1a4.

41. OnemeHTbl KOMOMHATOPUKH. Pa3merienus, mepecTaHOBKY U COYETAHUSL.

42. ®opmyna 6unoma Herotona. Tpeyronsuuk [Tackans.

43. Teopust BEpOSITHOCTEN.

44. YucnoBble XapaKTEPUCTUKU CIIyHaHON BETMYUHBI.

45. D51eMeHThl MaTEMATUYECKON CTATUCTUKHU.

46. Tabnu1ibl, AHArpaMMBbl, TpapUKH.

477. AKCHOMBI CTEPEOMETPUH U UX CBSI3b aKCHOMAMU TUIAaHUMETPHH.

49.IIpsiMble U INIOCKOCTH B pocTpaHcTBe. [lapanensHOCTh IPAMBIX, PSMOW U
MJIOCKOCTU B MPOCTPAHCTBE.

50.[Tpu3Hak napamieabHOCTU MI0CKOCTe. CBOMCTBA MapasuieIbHbIX IJIOCKOCTEH.
51.IleprieHaUKYJIApHBIE IPSIMBIE B pOCTpaHCcTBE. [[pru3Hak nepreHIuKyJIsIpHOCTH
MPAMOM U THIOCKOCTH

52.IlepnieHauKyJIAp ¥ HaKJIOHHAsA. TeopeMa o Tpex MeprneHIUuKyIsIpax.

54. JlekapToBa cucTeMa KOopaAuHAaT. PaccTossHre MEX 1y TOUKaMHU.

55.BeKkTopsl B IpOCTpaHCTBE. [[elcTBUS HAJl BEKTOPAMU B IPOCTPAHCTBE.
56./1Byrpansslid  yroja. Mmuororpanssle yribel. Muororpannuku. [Ipusma.
N3mepenust B reomerpuu. OO0beMbl MHOTOIpaHHHUKOB. [lnomaaps moBepxHOCTH
MHOTOTPAHHUKOB U TEJ BpaIllCHUSI.

57.Hapannenenunen. Ky6. [Tupamuna. [IpaBuibHbIe MHOTOTPaHHUKH.

58.Tena Bpamenus. Humunap. Konyc. O0bvemsbl Ten Bpamenusd. [lap u chepa, ux
CEUYCHMUS.
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IIpumepHas TeMaTuKa pedeparoB, J0KJIAA0B 10 JUCHUIIMHE:

MaremaTuka B HayKe, TEXHUKE U IIPAKTUYECKOU AEATENBHOCTH.

Ilenbie w pamuoHanpHbIE uwucha. JlelcTBuTEeNbHBIE uucha. [IpuOmmkeHHBIC
BbluMcaeHud. OnpeneneHue KOMIUIEKCHOTO uucia. CBOMCTBa omepauuu Haja
KOMIUIEKCHBIMU YUCJIAMHU.

Apudmernueckuii KopeHb HartypasibHOM cremenn. Kopuu u cremenu. Kophu
HATYpPAJIbHOU CTEIEHU U3 YUCJIA U UX CBOUCTBA.

Crenenn C panMOHAIBHBIMH I[OKAa3aTesIMM M HX CBoMcTBa. (CTeneHu c
NENCTBUTENbHBIMU TOKa3aTensiMu. (CBOICTBA CTENEHU C JACHCTBUTEIBHBIM
IIOKAa3aTelIeM.

OnpenencHue cTeneHHON QyHKINH, €€ CBONCTBA U TpaduK.

HNppanuonanbHble ypaBHEHNS U HEPABEHCTBA.

Omnpenenenue nokazarenbHOU GyHKINHU, €€ cBOMCTBa U rpaduk. Uuco e.
[TokazaTenbHbie ypaBHeHUA. OCHOBHBIE IPUEMBI UX.

Hcnonp3oBanue cBOMCTB (YyHKIIUU MTPH PELICHUH TOKA3aTEIbHBIX YPABHEHUI.

. Iloka3aTenbHbIC HCPABCHCTBA. Hcnons3oBaHue CBOMCTB (bYHKI_[I/II/I IIpu pCIICHUH

HCPABCHCTB. MeTton HHTCPBAJIOB.

. CructeMbl NOKa3aTeNbHbBIX YPABHEHUN U HEPABEHCTB.
12.

Jlorapupm  umcnma.  OcHoBHOe  jorapudmuueckoe  ToxaecTBo. CBoiicTBa
JorapuhMoB.

JlecsITHIHBIC M HATYPAITBLHBIC JIOTAPU(PMEL.

Jlorapudmuyeckas pyHkuus, e€ CBOHCTBA, TpaduK.

. JlJorapudmuueckue ypaBaenus. OCHOBHBIE IIPUEMBI X PEIICHUSI.
16.
17.

JlorapudmMuyeckne HEpaBEHCTBRA.

Hcnonb3oBanue CBOMCTB (yHKUMU TPU PELICHUH JIOTApU(PMUUECKUX YPaBHEHUM
Y HEPABEHCTB.

AkcuoMbl  cTepeomeTpud. B3aummHOE  pacnosniokeHue  IByX ~NpPAMBIX B
IIPOCTPAHCTBE.

[TapannenbHOCTh IPSIMON U INTIOCKOCTH.

CkpelyBaronyecs npsMble, yroy Mexay IByMs IPsIMbIMU.

[TapannensHOCTh IIOCKOCTEN.

Terpas>ap, mapajuieIenuIe 1.

[leprieHIUKYISIPHOCTD MPAMBIX B MPOCTPAHCTBE, MEPIEHAUKYJISIPHOCTD MPSMOU U
IJIOCKOCTH.

IlepnenauKyJISp U HAKJIIOHHAS K IUNIOCKOCTH, €€ MPOEKIINS Ha IIOCKOCTb.

VYros Mex 1y NpsMON U TIIIOCKOCTBIO.

Teopema o0 TpEX meprneHANKYIpax.

JIByrpaHHbIN yTrojl. YTOJI MEXKIY INIOCKOCTSIMU.

IlepnenaAuKyJIApHOCTH ABYX INTIOCKOCTEH.

N300paxeHne npocTpaHCTBEHHBIX (QUTYD.

OcHOBHBIC TOHATHSI KOMOMHATOPHUKH.

®opmyna Ounoma HpioTona. CBoiicTBa OWHOMUHAIBHBIX KOA(PQPHUIIMEHTOB.
Tpeyronbauk [Tackais.

[IpsimoyronbHas (iekapToBa) cucTeMa KoopauHaT B mpocTpaHcTBe. Dopmyra
PACCTOSHUS MEXAY ABYMs TOYKAMM.

Bexkropsi. Koopaunatsl BekTopa. PaBeHCTBO BEKTOPOB. ClI05KEHHUE BEKTOPOB.
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34

35.
36.

37.

38.

39.
40.

41

42.
43.
44,

45.
46.

47.
48.

49.
50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.
61.

. YMHOXKeHuEe BekTopa Ha uucio. CkalsipHOE MNPOU3BEICHHE BEKTOPOB. YTOII
MEX/1y BEKTOpaMH.

Komnnanapusie BekTopsl. [IpaBuiio napamienenurena.

Panunannas mepa yria. [oBopoT Touku BOKpyr Hauaja koopauHaT. CuHyc,
KOCUHYC, TAHF€HC ¥ KOTAHI€HC YKCJia. 3HAYEHUS U 3HAKU 3HAYCHUM.

OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA. TpUTOHOMETpUYECKHE (PYHKIHUU
YIJIOB QL U - O.

@®opMyJibl ABOMHOIO U MOJIOBUHHOTO yria. CUHYC, KOCUHYC W TAHTE€HC CYMMBbI U
pa3HocTH ABYX yrioB. CymMMa U pa3HOCTh CUHYCOB U KOCHHYCOB.

®opMyJIbl IPUBEACHUS.

ApKcHHYC, apKKOCHHYC, apKTaHreHC uucia. [Ipocreime TpuroHoMeTpuuecKue
YpaBHEHUSI.

. Tpuronomerpuueckue ypaBHeHust. CriocoObl peleHHi.

[Ipocreiinme TPUroHOMETPUUECKUE HEPABEHCTBA.

OyHKuMU. DIeMeHTapHas cXeMa UCCIIe0BaHUs (PYHHKIIUI.

[Ipenen ¢yHkumu u HempepbiBHOCTH. OmHOCTOpOHHME Tpenenbl. CBoiicTBa
peaeaoB GyHKITUH.

OO6patHblie PyHKIUU.

Tpuronomerpuueckue ¢GyHkuud. YETHOCTb, HEYETHOCTh, MEPUOJUYHOCTH
TPUTOHOMETPUUYECKUX (PYHKIIUH.

CBoiicTBa PyHKIUHU Y = COSX U €€ rpaduk.

CaoiictBa (pynkumu y = sinx u e€ rpadux. CBoiicTBa QyHKIUU y = tgx U e€
rpaduk.

OOpatHbie TpUTOHOMETpUYECKHE (YHKIIUU, KX CBOMCTBA U TpauKu.
[IpeobpazoBanus rpadukos. [lapammensHbI IEPEHOC, PACTIKEHUE W CHKATHE
BJI0JIb OCEH KOOpAMHAT.

Bepuunsl, pedpa, rpanu MHOTOrpanHuka. Belykisie MHOrorpanHuku. Teopema
Diinepa.

[Ipusma. [Ipsimas u HaknonHas npusma. [IpaBunpHas npusMma. [lapannenenunen.
Ky®6. TloBepxHOCTH MIPU3MBI.

IMupamuna. OcHoBHble »3neMeHThl. [IpaBunbHas mnupamuga. I[loBepxHOCTH
nUpamMuIbl. Y CEUeHHAs MUPaMUIa.

Ceuenust kyOa, mnpusmbl u nupamunabl. [IpencraBieHne o0 TPaBHIBHBIX
MHOTOTPaHHUKAX (TETpadap, KyO, OKTadIp, TOJACKAdAP, HKOCAIP).

Humuaap. OcHoBaHue, BBICOTA, 00pa3yrolias, pa3BepTka. [Lnomnaas moBepXHOCTH
uunuHapa. CeueHus: UIMHAPA: OCEBOE U MapaljieIbHOE OCHOBAHMUIO.

Konyc. OcHoBHble »31eMmeHTbl. (CeueHusi KOHyca: OCEBOE€ M THapasuieibHOe
ocHoBaHmiO. Pa3zBeptka. [1momaas moBepXHOCTH KOHYCa. Y CEUCHHBIN KOHYC.
[Mlap u cdepa, ux ceuenus. [lmomans moBepxHoctu. KacaTenbHasi mI0CKOCTh K
chepe

O0beM U ero u3MepeHue.

dopmyIbl 00beMa upamMubl U KoHyca. @opMyIisl o0bema mapa.

[TpousBoanas. [lonsiTue o npon3BoaHOM HyHKINHU, €€ (PU3NIECKUI CMBICIL.
[IpousBogHBIE CYMMBI, pa3HOCTH, IPOU3BENEHUs, 4YacTHOro. IIpousBoaHbIE
OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIUHA.
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62.
63.
64.
65.
66.
67.
68.
69.

70.

71.

72.
73.
74.

75.

76.

77.
78.
79.

['eomeTpudecknii CMBICT TPOU3BOAHON. YTIIOBOM KOA(DPHUIIMEHT. YpaBHEHUE
KacaTeabHOU K TpaduKy (pyHKIHH.

Bropas npousBogHas, ee reoMeTpUUeCKUi U PU3NYECKUNA CMBICI.

[IpumeneHne mMporu3BOHON K UCCIEA0BAHUIO (DYHKITUN U IIOCTPOCHUIO TPaPUKOB.
[TepBooOpa3zHas, mpaBuiia HAXOXK/IEHUS, OCHOBHOE CBOMCTBO MEPBOOOPA3HOIA.
Kpusosnmneinas tpanenus 1 €€ miomais.

WNurerpan. @®opmyna Hbptorona—IJleiiOnuna. Beluucienne  HMHTErpaios.
IIpuMmeHeHne  ONpENEereHHOT0  MHTErpaja Uil HAXOXKICHHs  IUIOLIAAU
KPUBOJMHEWHOMN TpaIeyu.

[lonsitue  guddepeHuuanbHOr0O  ypaBHEHHUs.  3afadd, M[PUBOAAIIME K
muddepeHImaabHbIM YPaBHEHUSM.

CoObITHE, BEpOSATHOCTb COOBITUS, CIOKEHHE M YMHOXXEHHE BEPOSTHOCTEH.
[TonsiTHe 0 HE3aBUCUMOCTH COOBITUH.

JluckpeTHas ciay4yadHas BEJIWYMHA, 3aKOH €€ pacnpenencHus. YucioBbie
XapaKTePUCTUKH TUCKPETHOM cllydaiiHOW Benu4uHbl. [ToHsATHE 0 3aKOHE OOJIBIINX
qyuced.

[IpenacraBnenne naHHBIX (TaOMUIBI, JuUarpaMMbl, rpaduku, TeHepadbHas
COBOKYITHOCTh, BBIOOpKa, cpenHee apudmernyeckoe, Menuana). Ilonstue o
3a7a4ax MaTeMAaTU4YEeCKOM CTaTUCTUKHU. PemieHune npakTUYecKux 3azad ¢
MIPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB

PaBHOCMIBHOCTB YpaBHeHUI. OCHOBHBIE TPUEMBI PELLICHU YPABHEHHIA.

Cucrembl ypaBHEHUI. PaBHOCHIIBHOCTH CUCTEM YPABHEHUH.

HepaBencta. O0sacTh 1ONYyCTUMBIX 3HAUYEHUW HEPABEHCTB, METOJAbl PELICHUS
HEPABEHCTB

Pemienne ypaBHeHMII W HepaBEHCTB. TOXKIECTBEHHbIE IpeoOpa3oBaHuUs
UppALMOHATBHBIX, CTEMEHHBIX, JIOTAPU(PMUUYECKUX, TPUTOHOMETPUUECKHUX
BBIPAYKCHHM.

[TonsiTue mpou3BOAHON. BbrunclieHHe MPOU3BOAHBIX 3JIEMEHTAPHBIX (DYHKLIUM.
[Ipumenenue Mpon3BOIHOM K UCCIIEIOBAHUIO (PYHKITHIA.

[TepBooOpa3nas. Beruncienue onpeeIeHHbBIX U HEONPEIeICHHBIX HHTETPAJIOB.
KoopaunaTel 1 BEKTOPBI B IPOCTPAHCTBE.

MHOTOrpaHHUKH, UX MOBEPXHOCTU U 00BEMBI. Terna BpallleHusl, UX MOBEPXHOCTH
1 00BEMBI.

BOHPOCI)I JJIA MOATOTOBKH K 9K3aMEHY NAUCHUILIJIMHA «MartemaTuka»

1. Onpenenenne mnpousBoaHor. Dopmynsl auddepennmpoBanus. [Ipasuiia
muddepennimpoBanus. [IponsBoaHas cnoxxHon GyHKIHH

['eomeTpruuecknii CMBICI NPOU3BOIHON. DPUZUUECKUN CMBICII TPOU3BOIHOM
VYpaBHeHUe KacaTenbHOM K Tpa@uKy (YHKIIUH

[IpumeneHne mpou3BOTHOM SISl KCCTIEAOBAHNS HA MOHOTOHHOCTD
[IprumeHenne npoOU3BOAHOM ISl HAXOXKICHUS TOUEK IKCTPEMyMa
Haxoxxnenue HanboIbIIero 1 HAMMEHBITIETO 3HAaYSHUS (PYHKITUU Ha OTPE3KE
[lepBooOpaznass ~ ¢ynkuuu.  CBoiictBO  mepBooOpa3Hbix.  Tabmuia

A ol o

nepBOOOPa3HBIX
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8. Tabmmia nepBooOpa3Hbix [IpaBmira HaX0XACHUS TEPBOOOPAZHBIX

9. IInomans KPpUBOJIMHEWHOU TpAELIUU

10. OnpeneneHHblii HHTErpaj

11.Muororpansuku. [ [paBuiibHbIE MHOTOTPaHHUKH

12.1Tpusma. IIpssmas npusma. [IpaBunbHas npuzma

13.1Tapasmenenunen. [IpaMoyroapHbIN napauieaenunesy

14.1Iupamua. [IpaBunsHas nupamuga

15. Y ceuennas nupamuia

16.11imoma i HOBEPXHOCTH MHOTOTPaHHUKA

17. Humanap. [1momaae NOBEpXHOCTH HWJIMHAPA

18.Konyc. [imomaap moBEpXHOCTH KOHYCa

19.0ceBoe ceueHnne nuamHIpa U KOHyca

20.1Iap. Chepa. Kacarenpnas minockocts k cepe. [1nomans chepbr

21.Tloka3arenpHas GyHKLHUS, €€ CBOWCTBA U rpauk

22.11oka3arenpHble ypaBHEHUSA. METOIBI pELICHHUS TIOKA3aTEIbHBIX YPABHEHAN

23.Iloka3zaTenbHbIC HEPABEHCTBA

24.Jlorapudmuueckas pyHKIUs, €€ CBOMCTBA U rpaUK

25.Jlorapumuyeckue ypaBHEHUA. MeETOJbI pelIeHUs JIOTapUuPMUIECKUX
YpaBHCHUH

26.Jlorapupmuyeckre HepaBeHCTBA

27.CrenenHas (GyHKLHS, €€ CBOMCTBA U Irpaduk

IIpumepHbIe NpaKTHYECKHE 3a1aHUS

Haiingute npousBoanyto pyHkmu y = x3 — 3x + 1
Haiinute nmpousBoanyo pyHKImny = x> — 5x2 + 1
Haiinute npousBoanyto QyHkmuuy = x3 — 3x2 +x — 1
Haiingute npousBoanyto GyHKIMuy = 2x% + sin x

AN

Haiinute yrioBoit kodduiimeHT xacaTeabHOM, MPOBEIEHHON K rpaduky

byuknuu f(x) = 3x3 + 2x — 5B ero Touke ¢ abcuuccon x = 2.

6. Jlana ¢yukuus f(x) = x5 — 5x2 + 1. Haiigure KOOpAMHATBI TOYEK €€
rpaduka, B KOTOPHIX KacaTeIbHBIC K HEMY TTapaJUIeIIbHBI OCH a0CITUCC.

7. Haiinute mpoMexxyTku Bo3pactanus GyHKimu y = 2x3 — 3x2 — 36x

8. Jlana ¢yukums f(x) = 1§x3 + 5x2 — 1. Haiinure KOOpAWHATHI TOYEK €€
rpaduka, B KOTOPBIX KacaTeIbHbIC K HEMY ITapajuIelIbHbBI OCH abCITrCC.

9. Haiinure Touku 3xcTpemyma GyHkimn y = 2x3 — 3x2 — 1

10. Haiigute mpoMexyTku Bo3pactanust GyHKun y = 2x3 — 3x2 + 5
11. Haiigute mpoMexyTku yobiBanus GyHKkuuu y = 2x3 + 9x2 — 24x
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12. Haiiiute HawMenbiniee 3HaueHwe ¢Gyakuun f(x) = 3x2 + 18x + 7Ha
IpOMEXyTKe [—5; —1]

13. Haiinute  wambosbiice  3HaueHue  ¢ynkiun  f(x) =1 4+ 8x — x?Ha
IPOMEXKYTKE [2; 5]

14. Hailinute Hammenblice 3Hauenue ¢ynkuun f(x) = 3x2 — 12x + 1Ha
npomexyTke [1; 4]

15. Haiiqure  HamOombiee  3HaueHwe  ¢yHkuuud  f(x) =5 — 8x — x%Ha
IPOMEXKYTKE [—6; —3]

16. Haiigute mpoMexyTKu Bo3pacTaHus GyHKIHH Yy = —x3 + x2 + 8x

17. Haligute Touku sKkcTpeMyma pyHKIuu y = 2x3 — lzx‘* —8

18. Haiinute 3HaucHune npou3BoaHoi GyHkmmu f(x) = tg x — 2sinx npux =
s

4
19.K rpaduky ysknuun f(x) =3 + 7x — 4x?npoBeeHa  KacaTelbHas C

yTI0BBIM K03 dutinenToM —9. Haiiiure KOOpIMHATEI TOYKU KacaHHsI.

20. Haiinure 3nauenue npoussoanoi dyukumn f(x) = 3x ++/. x npux = 16
21. Haitnute Bce mepBooOpasubie pyukimu f(x) = x* + 3x
22. Haitnute Bce mepBooOpasubie GyHKuu f(x) = 4x — x2

23. Haitnute Bce mepBooOpaszubie pyHkiuu f(x) = 2x3 — 6x2 +x — 1

24. Haitnute Bce mepBooOpasubie pyHkmuf (x) = x5 + 2x

25. Haiiaure (QyHKIMH, TPOU3BOJHONW KOTOPBIX siBisieTcss GyHkius f(x) =
2x + x?

26. Haitnure Bce QyHKIIMM, UMEIOIIHNE MPOU3BOIHYIO, PAaBHYIO X2 — 4x

27. Haitnute mepBooOpasnyro ¢ynkiuu f(x) = x — 2x3, rpaduk KoTopoii
nepecekaer och opauHat B Touke (0; 3)

28. Haiiaure mepBooOpasuywo ¢yakmuu f(x) = 3x%2 — 5, rpaduk KoTOpOit
OpOXOIUT uepex Touky (2; 10)

29. Haiinute Kakyro-HHOyab rmepBooOpasHyro ¢yukuuu f(x) = 2x3 + x2 + 3,
KOTOpas MPUHUMAET MOJIOKUTEIbHOE 3HaUYeHue pu x = —1

30. Haiimute mepBoobOpasuyio dyHkiuuf (x) = 10x* + x, 3HaYeHHE KOTOPOU
npu x = 0 pasno 6

31. Haiinure miomanb (GUrypbl, OTPaHUYEHHOM OCSIMHU KOOPAMHAT, Tpapurom
Gynkumu f(x) = x2 — 6x + 9 u npsmoit x = 2

32. Haiinure miomanb (GUrypbl, OTPaHUYEHHOM OCSIMH KOOPAMHAT, Tpapuxom
Gyukiun f(x) = x2 + 8x + 16 u npsimoit x = —2

33.B xky6e ABCDA1B1C1D1 u3 Bepmunbl D1 IPOBECHBI JUarOHAIN TpaHen
D1A,D1B1u D1C. Cnenalite pucyHok. Kak Ha3bIBa€TCsi MHOTOTPAHHUK C
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34.

35.

36.

37.

38.

39.

40.

41.

42

43.

44,

45.

46.

BepmmHamu D1, A, B1, C? ViMeeT nu 3TOT MHOTOTpaHHUK paBHbBIE pedpa?
PaBHble rpanu?

BepmmHaMu HEKOTOPOTrO MHOTOTPAaHHUKA SIBJISIFOTCSI LEHTP BEPXHEW rpaHu
Ky0a M cepearHbl BCEX CTOPOH HWXKHEHN ero rpanu. Kak Ha3pBaeTcs 3TOT
MHororpanHuk? Cpaenaiilte pucyHOK M 0003HAubTE€ paBHbIE pedpa
MHOTOIPAHHMKA; YKaXXUTE, KAaKU€ TPAaHH 3TOr0 MHOTOTPAaHHUKA PaBHBI
MEXTy COOOM.

B npaBuibHOM 4ETHIPEXYTOJIBHOM TUPaMUJIe BBICOTA paBHa 12 ¢M, a BeICcOTa
O0oxoBo# rpanu — 15 cm. Halinure 60koBOe pedpo.

[I;TOCKOCTh TPOXOJUT HA PACCTOSHUM 8 CM OT LeHTpa mapa. Paauyc
ceueHus paBeH 15 cm. Haiinure mmoniaae MoBEPXHOCTH 1Iapa.

Haiimure momans NOJHOW NOBEPXHOCTH Teda, ITOJIYYEHHOrO IIPH
BpAILLIEHUH MPSMOYTOJIBHUKA CO cTopoHamu 6 ¢cM u 10 cM BOKpyr ero ocu
CUMMETPUH, MapajiebHON O0bIIEH CTOPOHE.

B npaBunpHON Y4ETHIPEXYTOJBbHOM MUPAMHUAE CTOPOHA OCHOBaHHMs paBHa 10
cM, a 6okoBoe pedpo — 13 cm. Haiiaute BBICOTY MUpaMUIBI.

Pamuyc ocHOBaHMsA LMIMHApPAa paBeH 6 CcM, BbICOTAa B JBa pa3a MEHBIIE
JUIMHBI OKPYXXHOCTH OCHOBaHus. Haiinure miomanp IMOIHOW MOBEPXHOCTH
HWIMHIpA.

[Inomans mMmoNHOM moBepxHOCTH Kyba paBHa 24 cm?. Haligure ero
IUaroHalb.

Haiinure miomans cedeHus mapa paauyca 41 CcM  IJIOCKOCTHIO,
POBEAEHHOM HA PAacCTOSTHUU 29 CM OT LIEHTpa I1apa.

.B xy6e ABCDA1B1C1D1 otmeuensl cneayromue Touku: K — meHTp rpanu

BCC1B1, L — uentp rpanu DCC1D1 n M — nentp rpann ABCD. Cpenaitre
pucyHok. Kak HazpiBaeTcs wmHororpanHuk CKLM? HWmeer au  3TOT
MHOTOTPAaHHUK paBHBIC peOpa? paBHbIC TPaHu?

[lnomaab oceBOro ceueHus uanHapa pasHa 20 cm?. HaiimuTe miomass ero
OOKOBOI1 TTOBEPXHOCTH.

OcHoBaHue NMUPaMUAbl — IPSIMOYTOJIBHBINA TPEYTOJIbHUK C KaT€TaMHu 6 CM U
8 cm. Bricora mnupamMuabl MPOXOJUT YEpPE3 CEPEAUHY THUIOTEHY3bI
TpEeyroJbHUKA U paBHA runorenyse. Haiiaure 6okoBbie pebpa mupaMuibl.
Hangure noomaas MONMHOM TOBEPXHOCTH TENA, IIOJYYEHHOTO IPU
BpaIleHUU PaBHOOEIPEHHOTO MPSIMOYTOJILHOTO TPEYTOJbHUKA C KaTeTOM §
CM BOKPYT €ro OCH CUMMETPHH.

Hangure noomaas MONMHOM TOBEPXHOCTH TEJNA, IIOJYYEHHOTO IIPU
BpAILICHUU TPSMOYTOJIBHOTO TPEYTOJIbHUKA C KaTe€TaMHU 3 CM U 4 CM BOKPYT
OOJIBIIIETO KATETA.
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47.Paguyc OoCHOBaHMSI IWJIMHIApPA paBeH 6 CM, BBHICOTa B JIBa pa3a MEHbIIE
JUIMHBI OKPYXXHOCTH OCHOBaHus. Haiinure miomaaps MogHOW MOBEPXHOCTH
WIMHJpA.

48. OcHOBaHME MTUPAMUIBI — MPSIMOYTOJIBHBIN TPEYTOJBLHUK C KaTeTaMu 6 CM |
8 cM. BbICOTa NUpaMuibl, paBHas 12 cM, JEIUT TUIOTEHY3Y IOIOJIaM.
Haiinute 60koBBIE peOpa mUpaMu/IbI.

49. B mpaBuiIbHOU TpeyrosbHOW mupamuae O0okoBoe pedbpo paBHo 10 cMm, a
CTOPOHAa OCHOBaHMA 12 CM. HaWaWTe IUIOIIAAb IIOJHOW TIOBEPXHOCTH
MU PAMH/IBI.

50. Tpu OaMHAKOBBIX METANIMYECKUX KyOa ¢ pedpamu mo 4 cM CIUIaBIICHBI B
ouH Ky0. Onpenenure miomna b NOBEPXHOCTH 3TOT0 Kyoa.

51. Beicota koHyca paBHa 12 cm, a ero oOpasyromias paBHa 13 cm. Halinure
IJIOIIA/b TIOJIHOM MOBEPXHOCTH KOHYCA.

52. /IBa mMetamnueckux kyba ¢ pebpamu 1 cM M 2 CM COOTBETCTBEHHO
CILIaBJICHBI B 0uH Ky0. Onpeaenute pedpo 3Toro Kyoa.

53. Pemute ypaBuenue:0,23x+4 = 25,

54. Pemure ypaBHeHue:27 - 9%-2 = 1,

5 4x-3 1235

55. Pemure ypaBHCHI/IeZDEE =5

56. Pemmmute ypaBuenue: 0,353 = (0,027x+1,
— 4

57. Pemmre ypapuenne:FvV7G " =343,

58. Pemnre ypaBHeHue:2* = 3 — Xx.

X
59. Pemute ypaBuenue:DIE = 2x + 5.
3

X
60. Permute ypaBaenue:DIE = 2x + 1.
4

61. Peminte HEpaBEHCTBO: F\/6Gx <1,
36

62. Pemmmre HepaBeHcTBO:45-2x < (,25.

63. Pemnte HepaBeHcTBO:0,42x+1 > (,16.

64. Pemmnte HepaBeHcTBO:0,37+4x > (0,027.

65. Pemute HepaBeHCTBO:327* < 27.

66. Permute HepaBeHCcTBO: 1,5 < 2,25,

67. Pemute HEpaBeHCTBO: 96— > 93x-2,

68. Pemure ypaBuenue:logz(2x — 1) = 3

69. Pemure ypaBuenue:logz(2x + 1) = logz 13 + 1
70. Pemre ypaBaenue:logos(3x — 1) = =3

71. Pemmre ypaBHeHHezilogz(Sx —-2)=3
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72. Penmite ypasnenue:tlog (2x + 1) =1
3

73. Pemute HepaBeHncTBO:10gos(2 — x) > —1

74. Pemnte Hepasenctro:logs(7 — x) < 3

75. Pemre HepaBencTBo:logz(x — 1) < log7 2 + log7 3
76. Pemure HepaBencto:log.(2x + 1) > 4

77. Pemure HepaBeHncTBo:logs(3x + 1) < 2
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