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OIOBPEHA COI''TACOBAHO

[IpenMeTHO-IIUKIIOBOM KOMHUCCUEN 3amecTuTelNb TUPEKTOpa
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E.A.barkoBa

CocTtaBiieHa B COOTBETCTBHUH C (heqiepaabHbIM TOCYJapCTBEHHBIM 00pa3oBaTelb-
HBIM CTaHAApPTOM CpPEAHEro 001Iero o0pa3oBaHus, YTBEPKAEHHBIM ITpUKa3oM MuHu-
cTtepcTBa oOpazoBanusi U Hayku P® ot 17 mas 2012r. Ne 413 ¢ uzmeHeHnusmu Ha 29
utonst 2017r., Ha ocHoBaHuM [IpumepHOl TporpamMmbl 00111€00pa3oBaTeIbHON yueo-
HOM JMCUMIUIMHBI JJi npodecCHOHANbHBIX 00pa3oBaTeNbHbIX opraHu3auuii «Marte-
MaTHhKa», pekoMeHaoBaHHON PI'AY «DenepanbHblii HHCTUTYT pa3BUTUS 00pa3oBa-
Hus», per. Ne 377 ot 23.07.15r., ¢ y4€TOM YTOUYHEHHBIX PEKOMEHJIALNI MO0 OpPraHu-
3allid MOJIyYEHHUsI CPEeIHEro o0Iero oopa3oBaHus B Ipejesiax OCBOCHMs 00pa3oBa-
TENbHBIX MPOrpaMM CpeAHEro NpoecCHOHATBLHOTO 00pa3oBaHUs, OJ0OpPEHHBIX
Hayuno-meronuueckum coBetoM LleHTpa npodeccrnoHanbHOro o0pa3oBaHUS U CH-
creM kBaspukanuii PI'AY «®HUPO» ot 25.05.2017

Pa3paboTuuk:
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1. MACIHIOPT PABOYEM NPOT'PAMMBI YUEBHOM JIUCHUTLJIMHBI

MaremaTuka
1.1. OobsacTh NnpUMeHeHHUs padoveid MPOrpaMMbl

Pabouas mporpamma o01ieo0pazoBaTeNbHON y4eOHOM JUCHUIUIMHBL SBISETCS 4Ya-
CThIO 00IE00pa30BaATENBbHON MOATOTOBKU CTYAEHTOB IO MpOrpaMMe MOArOTOBKH
cenuanucToB cpeanero 3BeHa crenuanbHoctd 40.02.01 IlpaBo u opraHu3zanus
COLMAJILHOTO 00ecneyeHusi, 0a30BbIi YPOBEHb.

PabGouass mporpamma o001e00pa3oBaTEIbHON YUCOHOW TUCIUTIIMHBI MOKET
OBITh UCIOJIb30BaHA IPYTUMHU 00pa30BaTEbHBIMH YUPEXKICHUSIMH MPpodeccrnoHalIbHO-
TO U JOTOJHUTEIHHOTO 00pa30BaHusl, peaau3yloIUMU 00pa30BaTeIbHYIO0 MPOTrpaMMy
CpeaHero oo1ero oopa3oBaHus.

1.2. MecTo y4eOHOM TMCUUILIMHBI B CTPYKTYpPe OCHOBHOM NMPOo()eCCHOHAIbHOM
o0pa3oBaTe/IbHOM NMporpaMMbl: yucOHas JUCHUIUIMHA «MaTemMaTrKay pealn3yeTcs B
paMKax oOIIux, 6a30BbIX YUeOHBIX JUCITUILINH 00111€00pa30BaTEeIbHOTO ITUKIIA.

1.3. leau 1 3aa0a4u y4eOHOM JUCUUIJIMHBI — TPeOOBAHMS K pe3yJbTaTaM 0CBOe-
HHS Y4eOHO TMCHUIINHBI:

Conepxanue yueOHOM TUCIUIUIMHBI «MaTemaTrKay HalpaBieHO Ha JOCTHKECHUE
CHEAYIOIINX HeJIeH:

— obecreueHue cPopMUPOBAHHOCTH MIPEACTABICHUM O COIUATIBHBIX, KYJIbTYP-
HBIX ¥ HICTOPUYECKUX (PaKTOpax CTAHOBIICHUSI MAaTCMATHKH;

— obecniedeHre chOpPMUPOBAHHOCTH JIOTHIECKOTO, AITOPUTMUIECKOTO U MaTe-
MaTHYE€CKOT'O MBIIIIJICHHS;

— obecniedeHre chOpPMUPOBAHHOCTH YMEHHM MPUMEHSTh MOJTYICHHBIC 3HAHUS
NIPH PEIICHUH PA3INIHBIX 33/1a4;

— obecrieueHre chopMUPOBAHHOCTH MIPEACTABICHUN O MaTeMaTHKE KaK 4acTH
OO0IIIeUEeI0BEYECKOM KYIbTYPhI, YHUBEPCATHHOM SI3bIKE HAYKH, ITO3BOJISTFOIIIEM
OIKCHIBATh M U3y4aTh PEAIbHBIC MPOIIECCHI U SBJICHUS.

OcBoenue coaepxanusi yaeOHOM NUCHUIUTMHBI « MaTreMaTukay o0ecrneurnBaeT J0-
CTH)KEHHE CTYJEHTaMU CJEAYIOLUX Pe3yIbTaTOB:

* IUYHOCHIHBIX:

—— c(pOPMHUPOBAHHOCTH MPEJCTABICHUN O MATEMATHKE KaK YHUBEPCATILHOM SI3bIKE
HAyKH, CPEJICTBE MOJACIIMPOBAHUS SIBJIEHUN U MPOLECCOB, UAEIX U METOJIaX MaTeMa-
TUKU;

—— [IOHMMaHWE€ 3HAYUMOCTH MATEMATHKH JUJIl HAYYHO-TEXHUYECKOIO IpOrpec-
ca, c(hOpPMHPOBAHHOCTH OTHOILIEHHUSI K MaTEMATHKE KaK K YaCTH 00IeYeIOBEYeCKON
KYJbTYPBI UEPE3 3HAKOMCTBO C HCTOPUEMN pa3BUTUS MaTEMATHUKH, 3BOJIIOLHAEH



MaTEeMaTHUYECKUX UICH;

—— pa3BUTHE JIOTHUECKOTO MBIIIJIEHUS, TPOCTPAHCTBEHHOTO BOOOPaXKEHHU s, aJl-
TOPUTMUYECKOHN KYJIbTYPhl, KPUTUYHOCTH MBILIUICHHS HA YPOBHE, HEOOXOIUMOM JIJIst
Oynyiel mpoecCHOHABHOM AESITEIbHOCTH, JJIs IPOI0JKEHUS 00pa3oBaHus U
caMmo00pa3oBaHus;

—— OBJIQJICHHE MAaTEMaTUYECKUMH 3HAHUSIMU U YMEHUSIMHU, HEOOXOJAUMBIMU B
MTOBCEIHEBHOM KU3HM, JIJI1 OCBOCHUSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX IUCIUIUINH U
JTUCITUTIINH TPOo(eCCHOHATBHOTO MHUKJIA, JIJIS TOJTyYeHHsI 00pa3oBaHUs B 00JIaCTSX,
HEe TPeOYIONUX YIIIyOJICHHONW MaTeMaTHIECKON TTOITOTOBKH;

—— TFOTOBHOCTh U CHOCOOHOCTH K 0Opa3oBaHUIO, B TOM 4HCIIE camM000pa3oBa-
HUI0, HA TIPOTSHKEHUU BCEH JKM3HU; CO3HATEIHLHOE OTHOIIEHNE K HEMPEPHIBHOMY 00-
Pa30BaHUIO KaK YCIOBHUIO YCIIEITHON MPOdeCCHOHATBLHON U OOIIECTBEHHOM JeATeIhb-
HOCTHU;

—— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOATENIBbHON TBOPYECKOM M OTBET-
CTBEHHOM JIESITENBHOCTH;

—— FOTOBHOCTb K KOJUIEKTUBHOM paboTe, COTPYJHUYECTBY CO CBEPCTHHUKAMU B
o0pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HON, Y4eOHO-UCCIIeI0BATEIHLCKON, TPOSKTHOM
U JPYTUX BUJAX ACSATEIbHOCTH;

—— OTHOIICHHE K MPOo(ECCHUOHATHLHON NEeATeTbHOCTH KaK BO3MOXXHOCTH yua-
CTHSl B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIICHAIIMOHABHBIX
npo0JieM;

* MemanpeomMemnuoix:

—— yYMEHHUE CaMOCTOSITENBHO ONPEAENSITh LENH ACATENBHOCTH U COCTaBISATh
MJIAHBI JIEITEIbBHOCTH; CAMOCTOSITEIbHO OCYILECTBIISTh, KOHTPOJUPOBATh U KOPPEK-
TUPOBAThH JICSITEIBHOCTD; UCIOIB30BaTh BCE BO3MOXHBIE PECYPCHI JUIsl JOCTHXKCHUS
MOCTABJICHHBIX IEJICH U pean3alliy IIaHOB JIEATeIbHOCTH; BEIOUPATh yCTICIIHbIC
CTpaTETUH B PA3IUYHBIX CUTYaIIUSIX;

—— YMEHHE€ MPOAYKTUBHO OOINATHCS U B3aUMOJCHCTBOBATH B MPOIIECCE COB-
MECTHOW NESITEIbHOCTH, YYUTHIBATh MO3UIMHU APYTUX YYACTHUKOB JAESITEIBLHOCTH,
s dexTUBHO pazpeniaTh KOHYIUKTHL

—— BJIaJIcHUE HaBbIKAMU MO3HABATEIHHOM, yUeOHO-HCCIIEIOBATENBCKON U TIPO-
EKTHOM JeSTEIHbHOCTH, HABBIKAMH Pa3pelIeHUs Mpo0ieM; CIOCOOHOCTh U TOTOBHOCTD
K CAaMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHUS MPAKTUUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3JIMYHBIX METOO0B MO3HAHMUS;

—— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSATEIbHOU HHGOPMAIMOHHO-
MO3HABATENILHON JIESITEIbHOCTH, BKJIIOYass YMEHHUE OPHUEHTHPOBATHCS B Pa3IMUHBIX
HUCTOYHUKAaX MH(OpMaALMK, KPUTUUECKU OIEHUBATh M MHTEPIPETUPOBATH MH(pOpMa-
U0, TIOJIy9aeMYIO U3 Pa3IMYHbIX UICTOYHUKOB;

—— BJAJICHUE A3BIKOBBIMU CPEJCTBAMU: YMEHHUE SCHO, JOTUYHO M TOYHO M3Ja-
raTh CBOIO TOUKY 3pE€HUS, UCIIOIb30BaTh aJ€KBATHHIE SI3bIKOBBIE CPEICTBA;

—— BJIAJICHUE HABBIKAMH TTO3HABATEIHHOU pedIECKCUM KaK OCO3HAHHS COBEP-
IA€MbIX JEHCTBUI U MBICIUTEIbHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, rpa-
HUI[ CBOETO 3HAHMS M HE3HAHUSI, HOBBIX MTO3HABATENILHBIX 33/1a4 U CPEJICTB JIJISl UX



JIOCTYKCHUS;

—— IEJCYCTPEMJICHHOCTh B TOMCKAaX W NPUHSATUMU PEUICHUN, COOOpa3uTeb-
HOCTh M WHTYHIIUS, PAa3BUTOCTh IPOCTPAHCTBEHHBIX IPEJCTABICHHI; CIIOCOOHOCTh
BOCIIPUHUMATh KPAacOTy U TAPMOHHIO MUPA;

* NPEOMEMHbBIX:

— c(OpPMHUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHKE KaK 4YacTH MHUPOBOM
KYJbTYpbl U MECTE€ MAaTeMaTUKU B COBPEMEHHOW LMBUIIU3AIMHU, CIIOCOOAX OMUCAHUS
SABJICHUM PEaTbHOIO MUPA HA MATEMaTUYECKOM SA3BIKE;

—— c(OPMUPOBAHHOCTH MPEJCTABICHUN O MATEMATHYECKHX MOHATHUSAX Kak
BAKHEUIIINX MATEMATUYECKUX MOJEISAX, MO3BOJISIONIMX OMUCHIBATH U M3ydaTh pas-
HBIC TIPOLECCHI U SIBJICHUS, IOHUMAHUE BO3MOKHOCTH aKCMOMAaTHYECKOTO MOCTPOE-
HUSI MATEMAaTUYECKUX TEOPHIL;

—— BJIAJICHUE METOJAMU JO0KA3aTEJIbCTB U AJITOPUTMOB PELICHUS, YMEHUE HX
IIPUMEHSATH, IPOBOAUTH JI0KA3aTEIIbHBIE PACCYKACHHUS B XO€E PELICHUS 3a/1a4;

—— BJIaJICHUE CTAHAAPTHBIMU [IPUEMAMU PELICHUsI PAllMOHAIBHBIX U UPpaLUO-
HaJIBHBIX, IMOKA3aTEJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUECKUX YPAaBHEHUUW U HEpa-
BEHCTB, UX CUCTEM; MCIIOJIb30BaHUE F'OTOBBIX KOMIIBIOTEPHBIX IIPOTPAMM, B TOM YHC-
JIe JUIS TIOUCKA IMYTHU PELIEHUs U WIUTIOCTPALMA PELICHUS] YPABHEHUN U HEPABEHCTB;

— c(OPMHUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHIX MaTeMaTHye-
CKOI0 aHajv3a U UX CBOMCTBAaX, BJIAJCHUE YMEHHEM XAPAKTEPU30BATH IOBEJICHUE
(GyHKIUH, UCTIOIB30BaHUE TTOJTYYEHHBIX 3HAHUH ISl OMMCAHUS U aHAJIN3a PEalbHbIX
3aBUCUMOCTEH;

—— BJIAJICHUE OCHOBHBIMU TMOHSTUSAMHU O IUIOCKHX U MPOCTPAHCTBEHHBIX I'€O-
MeTpuueckux (urypax, uXx OCHOBHBIX CBOMCTBax; C(pOpMHUPOBAHHOCTh YMEHHS pac-
MO3HABAaTh reOMeTpUUYecKue (PUrypsl Ha yepTekax, MOJACISIX U B pealbHOM MUDE;
MPUMEHEHNE N3YYCHHBIX CBOMCTB TeOMETpUYECKUX GUTYp U HOPMYIT JIJIsl PEIICHUS
r€OMETPUUECKHX 3a7a4 U 331a4 C ITPAKTUYECKUM COJIEPKAHUEM;

— c(OpMUPOBAHHOCTH MPEJCTABIECHUN O TMPOIECCaX M SBICHUAX, UMEIOIINX
BEPOSITHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEATbHOM MHUPE,
OCHOBHBIX IMOHSTHUAX JIEMEHTAPHOU TEOPUU BEPOATHOCTEN; YMEHUN HAXOIUTH U
OIICHUBATh BEPOSITHOCTU HACTYIUICHUSI COOBITUIN B MPOCTEHIINX TPAKTUYECKUX
CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKU CIyYalHbBIX BEJIMYUH;

—— BJIQJICHUE HABBIKAMU HMCIIOJb30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOTPAMM
MIpY PELICHUU 3a]a4.

1.4. Kosiu4yecTBO 4aCOB HA OCBOCHHE pado4eil MPOrpamMMbl y4eOHOM AUCUHMILIH-
HbI:
00BEM 00paszoBaTenbHOM porpaMmbl 285 4acoB, B TOM YHCIIE:
— 00BEM paboThl 00yJaroIMXCcsi BO B3auMoAecTBUY ¢ npenogaBatenem 190 ga-
COB;
— 00BEM camMoCTOSITENBbHOM paboThl oOy4Jaroierocs: 95 4yacos.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUTIJIAHBI

2.1. O0bem yueOHOI TUCHHUIUINHBI U BUAbI y4e0HOI padoThl

Bup y4eOHoii padoTsl

Oo0BeM 4acoB

O0bEm 00pa3oBaTesIbHONM NPOrPaAMMBbI 285
O0bém padoThHI 00y4alOUIUXCSl BO B3aUMOJAEHCTBUH C MpeNno- 190
JAaBaTejieM
B TOM YHCJIE:
TEOPETUUYECKOE 00yUeHUE 100
JabopaTopHbIe PabOTHI -
MPAKTUIECKHUE 3aHITHSI 90
CamocrosTenpHas paboTa 95

[TpomexxyTouHas artectanus (IK3aMeH)




2.2. Copnep:kanme y4eOHOH qucunanHbl MaTtemMaTuka: ajaredpa 1 Ha4aJjla MATeMaTHYECKOIr0 AHAJIN3a; reOMeTpHs

HanmeHnoBaHue pa3aeioB

Conepmaﬂne yqeﬁﬂoro MartrepuaJa, naﬁopaToprle paﬁOTbI U IMIPAKTHYECCKUE 3AHATUA, CAMOCTOATEIbHAS

O0beM yacoB

YpoBeHb 0cBO-

H TeM padoTa o0yyalwmmxcs, KypcoBasi padora (IpoeKT) CHHA
1 2 3 4
Brenenne. Marematrka B HayKe, TEXHUKE, JKOHOMHKE, HH(OPMAIIMOHHBIX TEXHOJIOTHSX U MPAKTUYECKOH nesrenbHocTh. Lenn
W 3aJ]au¥l n3y4eHus: MaTeMatuku npu ocBoeHuu npogeccuit CI1O n cnienmnansHocted CIT10.
Paznen 1. Anredpa n 190
Havajaa MaTeMaTHYecKo-
ro aHAJIN3a
Tema 1.1 Pa3zButue nousi- | Cogep:kaHue yuedOHOro MaTepuajia 12
THS 0 YUCTE 1. | HdeiicrBurtenbubie yncia. [IpubiinkeHHbIe BHIYUCIEHUS. 1-2
ITorpemHocTs BEIYHCTCHHS.
Iensle n pannoHaneHBIe yncna. [lepuoandeckue aecITHIHbIE Apodu. Jlec THIHbIE PHOIMKEHNS NeHCTBH-
TEJIbHBIX YUCEIL.
OtHocHTeNbHAsl NOTPENTHOCTh NMPHOJIIKCHHOTO BBIYHCIICHHS.
[pakTuyeckue 3anaTus 1, 2 4
1. BeimosHeHne npnOIMKEHHBIX BHIYUCICHUI
2. Bprunicienne NorpenrHocTe BEIMUCIEHUH ¢ MPUOIMKCHHBIMY JaHHBIMU
CamocTosiTe1bHas padoTa 6
1. | IloaroToBKa JOKJIaJa Ha TEMY:
«KommuiekcHbIe uncniay
2. Pemrenue 3aa4 Ha TeMy: «BBIYHCIEHHE TOTPENTHOCTEH BEIYUCICHUH C IPHOIMKEHHBIMH JAHHBIMI
Tema 1.2 Kopuu, crenenn | Coaep:kaHue yueOHOT0 MaTepuasia 42
U Jiorapugmsl 1. KopHu HaTypanbHOii cTenleHn U3 YKCJIa M UX CBOHCTBA. 2-3
KopHu HaTypanbHOM CTENEHH M3 YHCIIa M MX CBOMCTBA
2. CreneHs ¢ palMoHANBHBIM MoKa3aTejeM. CTeneHH ¢ AelHCTBUTEIbHbBIMH MOKA3ATeIAMH. 2-3
CrerneHb ¢ pallMoHaIbHBIM TIOKa3aTeleM, X CBOICTBa.
CreneHs ¢ AeHCTBUTEILHBIME ITOKA3aTEIEM, UX CBOMCTBA.
3. HousiTtue sorapugma. Ocodblie norapupmel.
Jlorapudm. Jlorapudm gncna. lecaTuuHsle U HaTypajJdbHbIE Jorapudmel. [IpaBnia neiicTBuil ¢ jorapudmamu.
4, Ilepexoa kK HOBOMY OCHOBAHMIO. 2-3
Ilepexos K HOBOMY OCHOBAHHUIO.
5. IMpeoGpa3oBaHue ajiredpanvdecKuX BbIPaKeHHIA. 2-3
[Ipeobpa3oBaHue CTENCHHBIX, PAIIMOHATIBHBIX M HPPAIIMOHAFHBIX BEIPAKECHUH.
6. IIpeoGpa3zoBanue anredpanyeckux BbIPaKeHMIA.
[Ipeobpa3oBaHue MOKa3aTEIbHBIX U JIOTAPU(MUUECKUX BRIPAKESHHH.
7. Kontponsnas pabora o reme «KopHH, cTeneHu 1 orapudMoi» 2-3
[pakrnueckue 3anaTus 3, 4,5,6,7,8,9,10 16

1. | Brruucienue KOpHA N-¥ CTEIIeHHU U3 HCﬁCTBHTeHLHOFO qucjia




2. ITpeoOpa3oBaHue BBIpAKEHUH, COJEPIKAINNX PaJANKaIIBI

3. ITpeoOpa3oBaHue BBIpAKEHUH, COJEPIKAINNX PaJANKaIIBI

4. Pemenne 3aga4 Ha Temy: «Ilepexon K HOBOMY OCHOBAaHHMIO JIOTapr(pMa)

5. | Ilpeobpa3oBaHKe CTEIEHHBIX, MOKA3aTEIbHBIX U JIOTAPH(YMIUECKUX BBIPAKCHUH.

6. | PemeHne cTeneHHBIX, HOKA3aTEIbHBIX U JIOTAPH(YMIUECKUX yPABHEHHUH.

7. | PemieHne CTENEHHBIX, TOKA3aTENbHBIX U JIOTapU(MUIECKNX HEPABEHCTB.

8. | Ilpeobpa3oBaHne panOHAIBHBIX H UPPAIIMOHAIBHBIX BBIPAKECHHUH.

CamocrosiTe1bHast padora 12

1. | IloaroToBka KOHCIEKTa Ha TEMY:
«[lonsrtue morapudmar.

2. Pemienue 3amad Ha TeMy: «BbIuncieHue JorapupMoBy.

3. | INoaroroBka koHcrekTa Ha TeMy: «IIpeoOpazoBaHue anredpandecKux BhIPAKESHHI)

4, IloaroroBka nokiajga Ha TEMY:
«Hucino ey.

5. | IloaroroBka K KOHTPOJbHOH padoTe 1o Teme «KopHu, crenenu u jorapugmaiy.

Tema 1.3 OcHoBbl Tpuro- | Coaep:kaHue yueOHOro MaTepuaJia 38
HOMETPUH 1. | YucioBast OKpykHOCTb. OCHOBHbIC IIOHATHSA. 1-2

UucnoBas OKpYKHOCTb Ha KOOPAMHATHOM IulockocTH. PannanHas mepa yria. BpamarensHoe npimkenue. Cu-
HYC, KOCUHYC, TAHT'€HC M KOTaHT'€HC YHCIIa.

2. | OcHOBHbIEC TPUTOHOMeTPUYECKHE TOKIECTBA. 2-3
OCHOBHOE TpUrOHOMETpHYECKOe ToxkIecTBO. CocTaBlieHHe TaOJHIIbI 3HAYEHUH TPUTOHOMETPHUYECKUX (DYHK-
AH.

3. | OcHOBHBIEC TPMTOHOMETPHYECKHE TOXKIECTBA. 2-3
@opmyinel npuBeneHus. PopMyIIsl CI0XKEHNS TPUrOHOMeTpHYecknx (GyHKuA. CHHYC M KOCHHYC IBOMHOTO U
IIOJIOBUHHOTO yIJIa.

4. | IlpeoGpa3oBaHue NPOCTEHIINX TPUTOHOMETPHYECKUX BbIPAKeHUI. 2-3
ITpeoOpa3oBaHre cyMMBI TPUTOHOMETPHUIECKMX (PYHKIHH B IPON3BEICHHE W NIPOU3BEICHUS B CyMMy. Bripa-
KEHHE TPUTOHOMETpHUYECKHUX (DYHKIMH Yepe3 TAHreHC OJIOBHHHOTO apryMeHTa.

5. | O0paTHble TPUTOHOMETPUYECKHE (PYHKIUH. 2-3
ApKCHHYC, apKKOCHHYC, apKTaHT'€HC M apKKOTAHT€HC YHUCJIA.

[pakrnueckue 3anaTus 11, 12, 13, 14, 15, 16, 17, 18 16

Pemenne 3aJa4 Ha TEMY: «TpI/IFOHOMeTpI/IquKI/IC q)yHKIII/II/I YHCJIOBOI'O M YIJIOBOI'O apryMeHTOB»

Pemenne 3aJa4 Ha TEMY: «OcHOBHEIC TPUTOHOMETPUYCCKHUEC TOKIACCTBA»

Pemenne 3aJa4 Ha TEMY: «(DOpMyJ'H)I TIPUBUACHUS

Pemenne 3a7a4 Ha TEMY: «OcHOBHEIC TPUTOHOMETPHUUICCKUEC TOXKIACCTBA»

SEEI RN e

[IpeoOpa3oBaHre CyMM TPUTOHOMETPHUYECKHUX (PYHKIMI B MPOM3BEICHUE U TPOU3BEICHUN TPUTOHOMETpHY -
CKHUX BBIp2)KEHUH B CyMMY

o

Brruucienue APKCHHYCAa U apKKOCHUHYCA, apKTAHI'CHCA U apKKOTAHI'CHCA YHCJIa

Pemenne npocTeimmx TPUrOHOMETPUYECKUX YPABHEHUH.




8.

| Pewenne npocreldmmux TpUroHOMETPUIECKUX HEPABEHCTB.

CamocTosiTe1bHas padoTa 12
1. | IloaroroBka jokiaja Ha TeMy: «CHHYC M KOCHHYC YHCIIay
2. | Pemenue 3ana4 Ha TeMy: «BbIpaxkeHre TPUTOHOMETPHYECKUX (DYHKIMH Yyepe3 TAHIeHC TI0JIOBUHHOTO apry-
MEHTa»
3. | INoaroroBka noknaga Ha temy «lIpocTeiinine TPUTOHOMETPUYECKHE YPaBHEHHS
4. | Pemenue 3anay Ha TeMy: «BBINIOJIHEHHE TOKAECTBEHHBIX IPEOOPA30BAHUI B TPUTOHOMETPHYECKUX YpaBHe-
HUSIX»
Tema 1.4 ®yHkuuu, ux Copep:xaHue y4edOHOT0 MaTepHaJa 23
cBoiicTBa U rpadpuku 1. ®yukuuu. CpoiicTBa GyHKIIUH. 1-2
@ynxnus. OOnacTe ompenesNeHHss W MHOXECTBO 3HA4YeHHH; rpaduk (YHKINH, MOCTPOSHHE TpadHuKOB
(GyHKUOWH, 3a0aHHBIX Pa3MTUIHBIMU criocobamu. CBoticTBa ¢pyHKInu. OOpaTHbIe GyHKINU. CnokHAS QYHKITHS
(KOMIIO3HIIHSA).
2 IIpeodpa3zoBanus rpaduKos. 2-3
[TpeobpazoBanus rpaduKOB CTENEHHBIX, IOKA3aTENBHBIX U JOTapuPMHUIeCKUX (PyHKIHI.
3. | lpeodpa3oBanus rpadgpukos. 2-3
Tpuronomerpuueckne 1 00paTHbIE TPUTOHOMETpUYecKe GYHKIMH. OnpeaeneHust TPUrOHOMETPHIECKIX
¢yHKIWH, UX cBoiicTBa 1 rpaduku. [IpeoObpazoBanus rpadukoB
4. | KonrponbHas padota no teme: «DyHKINH, MX CBOMCTBA U TPadUKI»
Mpakruueckue 3anaTus 19, 20, 21 6
1. | UccrnenoBanue n noctpoeHue rpagukos GyHKIUHA
2. | Ilpeobpa3oBanus rpadMKOB CTENEHHBIX, TOKA3aTEIbHBIX U JIorapupMuiecKknx (GyHKOuii.
3. | INoctpoenne rpaKOB TPUTOHOMETPUUECKUX (PyHKIMI
CamocrosiTesibHasi pagoTa 9
1. [MoaroroBka nokiana ¢ npe3eHTanuei Ha Temy: «CTeneHHble, oKa3areNnbHble U JlorapuGMuueckre GpyHKINH,
UX CBOWCTBA U TpaduKm»
2. [octpoenne rpadukoB pyHKIHE Y = 4x°% +5x " y=e"+1.
Tema 1.5. Hauana Copep:xanue yue0HOIr0 MaTepuaJia 34
MaTeMaTHYeCKOro 1. Ioc/ienoBaTeILHOCTH 1-2
aHaJIM3a IMocnenoBarensHocT. CriocoObl 3alaHust U CBOICTBA YMCIIOBBIX TOcienoBaTenbHocTeil. [TonsTre o npenene
nocnenoBaresnibHocT.  CylllecTBOBaHME Mpejesia MOHOTOHHOW —OIrPaHHUYEHHOW — MOCIIeOBATEIbHOCTH.
CyMMHpOBaHHE MOCIIEI0BATEIBHOCTEH.
2. IIpousBoaHasi. 2-3
[MpousBonnas. [loHsTHE O IPOU3BOAHON (QYHKIMH, €€ reoMeTpUIeCKHH 1 (pu3nueckuii cMbIcil. [Ipon3BoaHbIe
CYMMBI, Pa3HOCTH, TIPOU3BE/ICHHs], YacTHOTO. IIpOn3BOIHbIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIHUH.
3. IIpousBoanasi. 2-3

HccnenoBanne GpyHKIMIE HA MOHOTOHHOCTD M 9KcTpeMyMBl. [locTpoenne rpadukos. Bropas npoussBoaHas, ee
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FeOMeTpI/ILleCKI/Iﬁ u (1)PI3I/I‘-I60KI/Iﬁ CMBICII.

4. YpaBHeHHe KacaTeabHO# K rpaduky GpyHKIuM 2-3
VYpaBHeHHE KacaTenbHOH K Tpaduky GyHKIMN
[Tpumeps! HCIIOJIB30BAHMSI MPOM3BOIHOM JUIsl HAXO0XKACHUS HAMJIYUIIEro penieHus B IPUKIAIHBIX 3a1a4ax.
IpakTuyeckne 3auaTus 22, 23, 24, 25, 26 10
1. Beruncrenue mpeesoB YMCIOBBIX NOCIEN0BATENBHOCTEN
2. | AnddepeHnmpoBanne 377eMEHTapHBIX (QYHKIHH
3. | INoctpoenue rpadukoB GPyHKIMHI C IIOMOIIBIO TPOU3BOIHOM
4. | CocraBieHne ypaBHEHUsI KacaTelbHOH K rpauKy QyHKIUH
5. | PemeHne npukiIagHbIX 3a7a4 HA HAXOXK/IEHHE HANOOIBIINX M HANMEHBIINX 3HAYCHUH PeabHBIX BEINYNH
CamocTosiTeIbHasi padoTa 16
INoaroroBka noknana ¢ mpe3eHTanuel Ha TeMy «IloHsATHE 0 MPOM3BOAHON (PYHKINH » MCHONB3YSI BOSMOMKHO-
ctu cetu VHTepHeT.
Pemenne 3aga4 Ha Temy: «InddepeHnmpoBanne 31eMeHTapHbIX QYHKIHN
IToaroroBka f1okiaza Ha TeMy: «YpaBHEHHE KacaTeIbHOU K TPadUKy QYHKIHN»
Pemenne 3aga4 Ha Temy: «CocTaBieHne ypaBHEHHs KacaTelbHOH K rpauKy QyHKINI
Pemenye npuKIagHbIX 33124 Ha HAXOXKACHHE HAMOOJIBIINX ¥ HAMMCHBIINX 3HAUCHHH PealIbHbIX BEIHINH
Tema 1.6. UuTerpaa u Copep:xaHue yueOHOI0 MaTepHuaJa 18
€ro NpMMeHeHHe 1. | IlepBooGpa3Hasi U MHTErpaJ. 1-2
[lepBooOpasnas n unTerpai. [IpaBuia oTeickanus nepBooOpasHbIX. Tabnuia nepBooOpasHbIX.
2. Heonpe/esieHHbIil HHTErpaI. 2-3
Heonpenenennslii naTErpasl. PackpbiTie HEONpe IeIeCHHOT0 HHTETpaa.
3. | OnpeneieHHbII HHTErPaJL.
Omnpenenennsiii uHTerpan. @opmyna Herotona—IJleitOanna. [IpuMeHeHne omnpeAerIeHHOTO WHTErpaia s
HaXO0XJICHUS IIOIAAN KPUBOJIMHEHHOHN Tpanennu.
IpakTuyeckue 3aHaTus 27, 28, 29 6
1. | BplunciieHne HeOlpeAeIeHHOTO HHTerpasa
2. | BerumcieHue onpeieneHHOro HHTerpana.
3. | IlpunoxeHue onpeaeIeHHOro HHTErpaa.
CamocrosiTesabHast padoTa 6
1. | Pemenwue 3aa4 Ha HaXOXKACHUE MEPBOOOPA3HBIX. BRIUmCICHNE HEOIPEIEICHHOTO HHTErpaa.
2. Brruncnenue miomaayM KpUuBOJWHEHHON Tpaneuu
Tema 1.7 YpaBHeHus u Coaep:xkanue yue0HOT0 MaTepuaa 23
HEepaBeHCTBa 1. | YpaBHenusi, cucreMbl ypaBHeHHii 1 HEPABEHCTB. 1-2
PaHI/IOHaHBHBIe, YPpaBHCHUA CUCTEMBI U HCPABCHCTBA. OcHOBHBIE TIPUEMBI UX PCHICHUSA
2. | YpaBHeHusl, CHCTeMbl YPABHEHHI U HEPABEHCTB 2-3
WppanmoHanbHbIe ypaBHEHHSI, CHCTEMBI M HepaBeHCTBA. OCHOBHBIE IPUEMBI HX PEIICHUS.
3. | YpaBHeHus, cucTeMbl YPaBHEHHiiH HEPABEHCTB 2-3

Tloka3aTenbHbIC B J'IOFapI/I(bMI/I‘IGCKI/Ie YpaBHCHUA, CHCTEMBI 1 HCPABCHCTBA. OCHOBHEBIE IMPUEMBI UX PCIICHUS.
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4. | YpaBHeHus, cUCTeMbl yPaBHEHHI U HepaBeHCTB. lcrnosip30oBaHue CBOMCTB U rpadukoB QyHKIUH Npu 2-3
peLIeHNH ypaBHEHHI U HepaBeHCTB. MeTos nHTepBalioB. M300paskeHne Ha KOOPIMHATHON TNIOCKOCTH
MHOYKECTBa PElIeHUH YpaBHEHHH U HEPABEHCTB C JBYMs NEPEMEHHBIMU U UX CUCTEM.
IpakTnueckne 3anaTus 30, 31, 32 6
1. PenieHne panMoHaIbHBIX U HPPAMOHAIBHBIX YPABHEHHUH, HEPABEHCTB U CUCTEM
2. Pemenre moka3aTenbHBIX U JIOTapU(PMUIECKIX YpaBHEHHUH, HEPABEHCTB M CHCTEM yPaBHEHHUH
3. PenieHne TpUrOHOMETPUYECKUX YPABHEHHH U CHCTEM
CamocTosiTeIbHasi padoTa 9
1. | PemeHue panyioHaIbHBIX U MPPALMOHAIBHBIX CUCTEM YPaBHEHUI
2. Pelienre nmokasarenbHbIX YPaBHEHHUI U HEPABEHCTB rpauyecKUM METOI0M
3. [ToaroroBka fokiana Ha TeMy: «DyHKIMOHATBHO-TpaQUYSCKUN METOJI pEIieHHs] YPaBHEHUI»
4. [ToxroToBka KOHCIIEKTa Ha TeMy: «Pa3pennMocTs anrebpandecKux ypaBHEHUI.
PA3JIEJ 2. TEOMET- 72
PUSL
Tema 2.1 [IpsimMble U Copep:xaHue yueOHOI0 MaTepHuaJa 22
IUIOCKOCTH B MPOCTPAaH- 1. | IlpsiMble U IUIOCKOCTH B MPOCTPAHCTBE 1-2
CTBe B3anmHOe pacmnonoxeHue IByX NPsIMBIX B IIpocTpaHcTBe. OCHOBHBIE aKCHOMBI cTepeoMeTprH. [Ipu3Hak ma-
PaAJUICIIFHOCTH MPSIMOM M INIOCKOCTH.
2. | IpsiMble U IUIOCKOCTH B MPOCTPAHCTBE 2-3
[MapannensHOCTH TIOCKOCTEH. [lepreHaUKyYIIpHOCTD MPAMOHN M TIOCKOCTH. [IepreHIuKyIIp 1 HAaKIIOHHASL.
Teopema o Tpex nepreHuKyIsIpax
3. | IpsiMble U MIOCKOCTH B MPOCTPAHCTBE 2-3
JIByrpaHHbIi yroy. Yroa MeXIy NpsIMOHW M IJIOCKOCTBIO. YTOJ MEXIY IIOCKOCTSIMHU. [lepneHIuKyIsipHOCTb
JIBYX TJIOCKOCTEH.
4. | I'eomeTpHuecKue NMpeodpa3oBaHus MPOCTPAHCTBA. 2-3
[TapannensHbIN TEPEeHOC, CAMMETPHS OTHOCHUTENIFHO TuTockocTH. Inomans opToronansHoi npoekunu. M306-
paKeHUe ITPOCTPaHCTBEHHBIX (Quryp.
Ipakruueckue 3auarus 33, 34, 35, 36 8
1. | Pemenue 3aaa4 Ha TemMy: «IIpu3HaK NapaJuledbHOCTH IPSIMOI M INTIOCKOCTH.
2. | Pemenmue 3ana4 Ha Temy: «llepneHauKyIsp ¥ HAKIOHHAS K TFIOCKOCTH
3. | Pemenue 3ana4 Ha HaXO>K/IEHHUE YIIIOB MEXKY NPSIMBIMH, MapauleIbHOCTh NPSIMOI! U IIIOCKOCTH
4. | Pemenue 3aau Ha HaX0XKAECHUE ABYTPAHHBIX YIIIOB
CamocrosiTesqibHasi padoTa 6
1 IToaroroBka KOHCIIEKTA Ha TeMY: «/IByrpaHHbIN yroy» HCIOJIb3ysl BOZMOXKHOCTH ceTh HTepHeT.
2. HO)IFOTOBKa KOHCIICKTA HA TEMY! «ITonsaTue MHOTOI'paHHUKAY UCIOJB3YysI BOSMOXHOCTHU CETH I/IHTepHeT
3. BrimonHenue yaeOHO-HcCIe10BaTeNbcKol paboThl Ha TeMy: «[lapanienbHoe MPOSKTHPOBAHUEY.
Tema 2.2 Muororpannu- | Conep:xkaHue yue0HOIro MaTepuaJia 34
KH 1. | MHororpaHHuk¥u . 1-2

MHororpanHuKd. Bepmiael, pedpa, rpaHn MHOTOTpaHHUKA
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2. | Hpusma. 2-3
[Ipsmas n HaknonHas npusMa. [IpaBunbHas npusma. [apamtenenunen. Ky6.
3. IMupamuaa. 2-3
[TpaBunbHas nupamua. YcedyeHnas nupamuia. Terpasap. CUMMETpUU B MHOTOTPaHHHKAX.
4. | CeyeHusi MHOTOTPAHHUKOB. 2-3
Ceuenus Ky0a, MPU3MBI M THPAMHUJIBL.
5. Tena Bpamenusi. 2-3
[Tnmnaap u KoHyC. YceueHHbIH KoHyc. OcHOBaHHeE, BRICOTA, OOKOBAs IIOBEPXHOCTh, 00pa3yromas, pa3BepTka.
6. | CeueHusi TeJ BpalieHHsl. 2-3
OceBble ceueHHs U CeUSHHMs, apajieIbHbIE OCHOBAHUIO.
7. Boruncienue miomageii 1 00beM0OB reoMeTpUYeCKHX TeJl. Brruucienue miomaneid reoMeTpUuIeCKUX Tl 2-3
Wnterpanpraas popmyna odbema.
Dopmynel 00beMa TeOMETPUUECKHX TEIl
8. IMoxo0ue Teu. 2-3
OtHomeHus IoNIa el TOBEPXHOCTEH M 00bEMOB MOIOOHBIX TEL.
IpakTuyeckne 3auaTusa 37, 38, 39, 40 8
1. | HaxoxneHue OCHOBHBIX 3JIEMEHTOB PU3MbI U TMPaMUIbI
2. ITocTpoeHue ceueHuii Kyda, IPU3MBbI U TUPAMUIBI
3. | HaxoxkJeHne OCHOBHBIX 3JIEMEHTOB KOHYCa U HWIIMHIIPA, apa u chepsl
4. | Bpluncnenue wionanaei 1 00beMOB T€OMETPHUYECKUX T,
CamocrosiTejbHast padoTa 10
1. IMoaroroBka KOHCIEKTa Ha TeMy: «MHOTOTpaHHbIE YIJIbl. BBINyKiIble MHOTOTPaHHUKH» HCIOJNbB3YS
BO3MOXHOCTU ceTd MHTEpHeT.
2. IToxrotoBka kKoHcnekTa Ha TeMy: «Teopema Ditnepay HCHOIB3ys BO3MOXKHOCTH ceTu MIHTepHeT.
3. IToaroroBka koHcnekra Ha Temy: «lllap u cdepa, ux ceuenus. KacarenabHas mI0CKOCTb K cepe»
4. IToaroroBka KOHCIIEKTa Ha TeMY: «BpIunCIeHHe IUIOMIAIel TEOMETPUYECKUX TEI
5. Brinmonnenue yqeO6HO-HCCIeA0BaTENbCKON pabOTH HA TEMY:
«Konnueckue ce4eHus: 1 UX IPUMEHEHHE B TEXHUKEY.
Tema 2.3. KoopanuaTsi u fouepmalme y4eOHOIro MaTepuaJia 16
. KoopanHaThl U BeKTOPHI. 1-2
BEKTOPHI IIpssmoyronpHas (nekapToBa) CUCTEMa KOOPAUHAT B IIpocTpaHcTBe. [lepexon oT 01HO#M MPAMOYTOIBHOM Je-
KapTOBOW CHCTEMBI KOOPIMHAT K Ipyroi. DopmMyiia pacCTOSTHHS MEXIY ABYMs TOUKAMHU.
2. | KoopauHAaThl  BEKTOPDI. 2-3
Bexropel. Moayns Bekropa. PaBeHcTBO BekTopoB. CliojkeHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIO.
Paznoxenne Bekropa 1o HanpasyieHusiM. KoJutnHeapHble BEKTOPHI.
3. KoopanHaThl M BeKTOPBI. 2-3
VYron mexay nByms Bekropamu. IIpoeknust Bektopa Ha ock. KoopauHatsl Bektopa. CKaIsipHOE ITPOU3BEICHUE
BeKTOpoB. CBOWCTBA CKAJSIPHOTO MPOM3BECHNUS BEKTOPOB. BhIUuNciIeHNe yria Mexay BEKTOpaMH.
4. KoopanHaThl M BeKTOpHI. 2-3
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Pemenue 3agau BCKTOPHBIM MCTOJOM. Hcnonb3oBanue KOOpAUHAT U BEKTOPOB IpU PECHICHUU MaTCMaTHU4C-
CKHMX U IPHUKJIAJHBIX 3a/1a4.

IpakTuyeckue 3auaTus 41, 42 4
1. Pemenne 3amau Ha Temy: «CBONCTBa CKaJsIpHOTO IPOM3BENEHHSI BEKTOPOB. BblumcieHue yria Mexmy
BEKTOpaMU».
2. Vcnonp3oBaHue KOOPAMHAT U BEKTOPOB NPU PEIIEHUN MaTEMATUUECKUX U MPUKIAJHBIX 3a/1a4
CamocTosiTe1bHas padoTa 4
1. Pemenne 3a1a4 Ha TeMy: «BbINoNHEHNE NEMCTBUI HaJl BEKTOPAMU
2. Peiienye 3a1a4 BEKTOPHBIM CIIOCOOOM
PA3JIEJI 3. KOMBHU- 23
HATOPHUKA. 2JIE-
MEHTbBI TEOPUMU BE-
POSITHOCTEW U MA-
TEMATHYECKOH
CTATUCTHUKH
Tema 3.1 DjiemMeHTHI Cojaep:xkanue yueOHOT0 MaTepuasa 6
KOMOMHATOPHKH 1. OcHOBHbIE MOHATHSI KOMOMHATOPHKHI 1-2
Pa3sMmenieHus, nepecTaHOBKHU, COUYETaHMs. 3a1a4l Ha MOACYET YHCIIA Pa3MELICHNN, IEPECTAHOBOK, COYETaHHM.
2. DJIeMeHTbl KOMOUHATOPUKH 1-2
®opmyna bunom Hetorona. CBoiicTBa OMHOMHHAIBHBIX K03(¢dununentoB. Tpeyroapuuk [lackais.
[pakTuyeckue 3ansaTus 43 2
1. | Pemenne npocreiimmx KOMOMHATOPHBIX 33724
CamocrosiTenbHasi pabora 2
1. | IToaroroBka koHcnekra Ha TeMy: «buHom Herorona. Tpeyronsauk ITackams»
Tema 3.2. DjieMeHTHI Copep:xanue yue0HOI0 MaTepHuaJia 15
TEOPUH BePOSITHOCTEH U 1. JJieMeHThI TeOPHUU BePOSITHOCTH. 1-2
MaTeMaTH4eCKOoi cTaTu- Omnpenenenue BeposTHOCTH. COOBITHE, BEPOSITHOCTH COOBITHS, CIIOKEHHE 1 YMHOXKECHHE BEPOSITHOCTEN.
CTHKH 2. JJieMeHThI TeOPHUU BePOSITHOCTH. 1-2
[TonsTre o He3aBUCUMOCTH COOBITHIA. JIMCKpeTHAs ciydaiiHas BeJTUYMHA, 3aKOH €€ paclpe/iesieHusI.
3. JJieMeHThI TeOPHH BePOSITHOCTH. 1-2
UncioBeIe XapaKTEPUCTUKN IUCKPETHON cirydaiiHOl BennuuHbl. [ToHsITHE 0 3aKOHE OONBIINX YUCET.
4. DJIeMeHThI MAaTeMaTHYeCKOH CTATUCTHKH. 1-2
[IpencraBnenne naHHBIX(TaOIHUIBL, AMATPAMMBI, TpaduK),reHepaIbHast COBOKYITHOCTb, BRIOOPKA, CpeaHee
apudmernyeckoe, Meanana. [lonarue o 3a1ayax MaTeMaTHUECKOM CTaTUCTUKY. Penlienne npakTHyecknx 3a1ad
C IPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB.
HpakTuyeckue 3auaTus 44, 45 4
1. Brrancnenue BeposSTHOCTH COOBITHS.
2. [IpencrapneHne YNCIOBBIX JaHHBIX.
CamocTosiTe1bHasi padoTa 3

14




| 1. | HOI[I"OTOBKa KOHCIICKTAa HA TEMY: <(Hpe)ICTaBJ'ICHI/Ie JaHHBIX. Ta6J'H/IIII)I, JuarpaMmabl, rpa(bm(n».

KOHCyJILTaIIHﬂ 10 SK3aMECHAIIMOHHBIM BOIIpocamM

9K3AMEH

Bcero:

285
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3. YCJIOBHUS PEAJIM3AIIMN YYEFHOM JJUCITUITJIMHBI
3.1. TpebGoBanusi K MUHMMAJbHOMY MATEPHAJTBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanuzanus yuyeOHOM AMCHUIUIMHBI TpeOyeT Hamuuus yuyeOHoro kabunera Marema-
TUKH

O6opynoBanne yueOHOTO KaOUHETA:
— TI0CAJIOYHBIC MECTa 0 KOJIMYECTBY 00YUaOIIIXCS;
— pabodee MeCTO MPEeTo1aBaTes;
— KOMIUICKT y9eOHO-HATJISATHBIX TIOCOOHI IO TUCITUTLINHE.
TexHuueckue cpencTra 00yICHUS:
— KOMIIBIOTED C JIMIICH3HOHHBIM ITPOTrPAMMHBIM O0YUYCHHUEM;
—  MYJIBTUMEIUAIIPOCKTOP.

3.2. UudopmanuonHoe odecnevyenne o0yueHust
Ilepeyenb pexkoMeHayeMbIX Y4eOHbIX M3aaHuil, UHTepHET-pecypcoB, T0NMOJIHHU-
TeJbHOM JIMTEPATYPbI

OCHOBHBIE HCTOYHUKH

1. Amumos . A. u np. MartemaTtuka: anreOpa U Hayajga MaTeMaTHYECKOrO aHa-
nu3a, reomeTpusi. AnreOpa M Hadalla MaTeMaTHYECKOro aHaiuza (0a30BbIM U
yrayOneHHbliil ypoBHu).10—11 kmacesl. — M., 2014.

2. Aranacsu JI. C., byry3zoB B. @., KagomueB C. b. u a1p. Maremaruka: anredpa
¥ Hayajga MareMaruyeckoro aHamusa. ['eomerpusi. ['eomerpus (0a3oBblii U
yrayonenHsiit yposuu). 10—11 kmaceel. — M., 2014.

3. bammMakoB M. U. Maremartuka: yueOHUK JUIsl CTY. YUPEXKICHUN cped. npod.
obpazoBanus. — M., 2014.

4. bammvakoB M. U. Maremaruka. COOpHUK 3a1ad po(HIbHON HampaBiIeHHO-
ctu: yue0. [locobue mis crya. yuapexaeHuit cpea. mpod. oopa3zoBanus. — M.,
2014.

5. bammakos M. . MaTtemaruka. 3alauHuK: y4e0. mocoOue s CTyA. yupeKe-
HUM cpen. nmpod. oopazoanus. — M., 2014.

6. bammMako M. M. Martematuka. DJIEeKTPOHHBIA yd4e0.-METO. KOMIUICKC IS
CTY[I. YUpEKIeHUH cpe. pod. odpazoBanus. — M., 2015.

JIONMOJIHUTEIbHbIE HCTOYHUKH:
1. bammakoB M. 1. Marematuka (6a30BsIi ypoBens). 10 kimacc. — M., 2014.

2. bammakoB M. U. MaTtematuka (6a30BbIit ypoBeHs). 11 kimacc. — M., 2014,

3. bammakoB M. 1. AnreOpa u Havama ananu3a, reometpus. 10 xkmacc. — M.,
2013.
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4. bammakoB M. U. Maremaruka (6a30Bb1ii ypoBenb). 10 kinacc. COopHHK 3amay:
yue6. mocobue. — M., 2008.

5. bammMakoB M. . Martemaruka (6a30Bbiif ypoBeHb). 11 kinacc. COopHUK 3a1a4:
yueb. mocobue. — M., 2012.

6. I'yceB B. A., I'puropseB C. I'., UBonruna C. B. Maremartuka ams npogeccuit u
CHEIUATBHOCTENW COLUATBHO-2KOHOMUYECKOT0 Mpoduiisi: Y4eOHUK IS CTY/I.
yupexJIeHui cpe. mpod. odpazoanus. — M., 2014.

7. Konsarun FO.M., TkaueBa M. B, ®enepona H. E. u n1p. Maremaruka: anredpa u
Hayajla MaTEMaTUYECKOro aHayin3a. AnreOpa U Hadala MaTEMaTUYECKOIO aHa-
nu3a (0a30BbIiA U yriryosieHHbIH ypoBHH). 10 kmacc / mox pen. A. b. XKXwxdeH-
ko. — M., 2014.

8. Komsarun FO.M., TkaueBa M. B., ®eneposa H. E. u np. MaremaTtuka: anredpa
Y Hayaja MaTeMaTHYeCKOro aHainu3a. Airedpa W Hadajga MaTeMaTHYECKOro

aHanu3a (0a30BbId U yrayOneHHbId ypoBHH). 11 kmace / mox pea. A. b. XKux-
yeHko. — M., 2014.

HNuTepHer-pecypcesl
1. www. fcior. edu. ru (MapopmanonHbie, TPEHUPOBOYHBIE U KOHTPOJIbHBIC Ma-
TepHUabl).

2. www. school-collection. edu. ru (Enunas xoymekuu mugpoBbix oOpa3oBa-
TEJIbHBIX PECYPCOB).
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4. KOHTPO.Ib Y OIIEHKA PE3YJbTATOB OCBOEHHS YUYEBHON

JANCHUITIJINHBI

KoHTposmb W oOmEHKa pe3yJbTaTOB OCBOCHHUS YYE€OHOW IHUCIIUTLTAHBI
OCYIIECTBIISIETCS MPENMOJABATEIEM B MPOLIECCE MPOBEACHUS MPAKTUYECKUX 3aHSATHM,
TECTUPOBAHMS, & TAK)KE BBITIOJIHCHUS] OOYYAIOIIMMUCS WHIWBUAYAJIbHBIX 3adaHUM,

MIPOEKTOB, UCCIICAOBAHUM.

Pe3yabTaThl 00yyeHus
(ocBOCHHBIE YMEHMSI, YCBOCHHbIEC
3HAHMA)

®opMbI 1 METOABI KOHTPOJIS U OLI€H-
KM pe3yJibTAaTOB 00yueHMsI

Ymenud:.

BJIaACTh MCTOAaMH AOKa3aTCJIbCTB U
AJIrOPpUTMOB PCIICHUA, YMCHUC UX
IIPUMCHATDH, IIPOBOAUTL JOKA3aTCJIb-
HBIC PACCYIKACHHUA B XO0AC PCIICHUA
3agad

OrneHka pe3yabTaToOB BBIMOJHEHHOIO 3a-
JaHWs — PEIICHUS 3a/1a4,

OIICHKAa pPEe3yJIbTATOB BBHITIOJHEHUS MpPaK-
THYECKHUX 3aaHHUIi;

OIICHKA 3aIllUThI JOKJIaJa

BJIaJACTb CTAHAAPTHBIMU IIPpUCMaMHU
peicHus pairOHaJIbHbIX U UPPaAIHO-
HaJIBbHBIX, ITIOKA3aTCIbHBIX, CTCIICH-
HBIX, TPUTOHOMCTPHUUCCKUX YPAaBHC-
HUU U HCPABCHCTB, NX CUCTCM

OueHka pe3yabTaToB BBINOJHEHHOTO 3a-
JaHWS — PEIICHUS 3314,

OLICHKA pPEe3yJIbTATOB BBITIOJHECHUS MPAK-
TUYECKUX 3aJaHUll;

OILICHKA 3aIlMThI JIOKJIaJa

HCIIOJIB30BAHHC I'OTOBBIX KOMIIBIOTCP-
HBIX IIPpOrpaMM, B TOM YUCJIC OJIA I10-

OHGHKa PE3YJILTATOB BBIIIOJIHCHHOI'O 34-
HaHus — PCIHICHUA 3a1a4;

VICKA ITYTH PEUICHUS U WUIKOCTPALIMM | OLICHKA BBITIOJIHCHUS y4eOHO-
pELICHUs] YPAaBHEHUI U HEPABEHCTB MCCJIEI0BATENbCKOM PabOThHI

BJIAJICTh OCHOBHBIMU MTOHSITUSMH O OneHka 3amThl JOKIIAAa;

IJIOCKUX U TPOCTPAHCTBEHHBIX I'€0- OIICHKA BBITOJIHCHUSA y4eOHO-

METpUUYECKUX (PUTypax, UX OCHOBHBIX
CBOMCTBaxX

UCCJIEI0BATENbCKOM PabOThI

pacno3HaBaTh reOMETpUYECKHE PUTY-
pBI Ha YEpTEkKax, MOJENSIX U B peallb-
HOM MHpE

OreHka pe3ybTaTOB BBIMIOJTHEHHOTO 3a-
TaHUS — pEIICHUS 3a/1a4;

OIICHKA PE3yJIbTATOB BBIMOJTHEHUS MPaK-
TUYECKUX 3aJaHUM;

OIICHKA 3aIIUTHI TIOKJIA/1a;
OIICHKA BBITIOJTHCHUS
MCCJIEI0BATEIbCKOM PabOThHI

y4eOHO-

MPUMEHSTH U3YUEHHBIE CBOWCTBA Ieo-
MeTpuYecKux Quryp u Gopmyi s
pelieHusl TeOMETPUYECKUX 3aad U 3a-
714 ¢ MPAKTUYECKUM COJIEp)KaHHEM

OueHka pe3yabTaToB BBINOJHEHHOTO 3a-
JlaHUs — PEIICHUS 3a/1a4;

OLICHKA PE3YyJIbTATOB BBITIOJHEHHUS TpPaK-
TUYECKHUX 3aJaHUM;

OLICHKA 3all[UThl JOKJIaJa;

OILICHKa BBIITOJIHCHUA y‘l€6HO-
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I/ICCJIe,HOBaTCHBCKOﬁ pa6OTBI

BJI1aJC€Th HABbIKaAMH HMCIIOJIb30BAaHUA
I'OTOBBIX KOMIIBIOTCPHBIX IIPOT'PAMM
IIpu pCUHICHUH 3a]1a4

OHCHKa PE3YJIbTATOB BBIIIOJHCHHOI'O 3a-
JaHWA — pCHICHUA 3a/1a4,
OLICHKa BBIITOJIHCHUA
HCCHe,HOBaTeHLCKOﬁ pa6OTI)I

y4eOHO-

HaxO0JICHUE U OLICHUBAHHE BEPOSIT-
HOCTH HACTYIUIEHUS] COOBITHI B IPO-
CTEHIIMX MPAKTHYECKUX CUTyalUsAX

OrneHka pe3yabTaTOB BBIMOJHEHHOTO 3a-
JTaHUSI — PEUICHUS 33/1a4;

OLICHKAa pPEe3yJIbTATOB BBHITIOJHECHUS MPAK-
TUYECKUX 3aJaHHM;

OLICHKA 3aIllUThI JIOKJIAJa;
OIICHKA BBITTOJTHEHUS
HCCIIeIOBATENIbCKOM pabOThI

y4eOHO-

3HaHuA:

MpeACTaBIeHUs] 00 OCHOBHBIX MOHSITH-
sIX MAaTEMATUYECKOTO aHAJIN3a U UX
CBOMCTBaxX

OneHka pe3yabTaToOB BBINOJHEHHOIO 3a-
JIaHUsI — pelIeHus 3a/ad4;

OIICHKA PE3yJIbTATOB BBIMOJHEHUS TTPaK-
TUYECKUX 3aJaHUll;

OILICHKA 3aIllUThI JIOKJIAJa;
OlICHKA BBITIOJTHEHUS
HCCIIEIOBATENbCKOM pabOTHI,
OIICHKA BBIMOJHEHUSI KOHTPOJILHON pa-
0OOTBI

y4eOHO-

XapaKTEPUCTUKHU TTOBEICHUS (DYHKITUH,
HCIIOJIb30BAHUE TTOJTYYEHHBIX 3HAHUMN
JUTS OMIMCAHUS Y aHAJIM3a PEATbHBIX
3aBHUCHUMOCTEH

OueHka pe3yiabTaToOB BBINOJHEHHOTO 3a-
JTAaHUS — pEUICHU 3a/a4;

OIIEHKA PEe3yJIbTATOB BBIMOJHEHUS IPaK-
TUYECKUX 3aJaHUM;

OIIEHKA 3alUThI JIOKJIA/Ia;
OIICHKA BBITIOJTHEHUS
HCCIIEIOBATENIbCKON pabOThI

y4eOHO-

MIPEACTABIICHUS O MMPOLECCAX U SIBJIE-
HUSIX, UMEIOIIUX BEPOSITHOCTHBIN Xa-
paKTep, CTaTUCTUYECKUX 3aKOHOMEP-
HOCTSIX B P€aJIbHOM MUpPE

OreHka pe3yibTaTOB BBIMOJHEHHOTO 3a-
TAHUsS — PEIIeHUs 3a/1a4;

OIICHKA PE3YJIbTATOB BBIMTOTHEHUS TPaK-
TUYECKUX 3aJaHUM;

OIICHKA 3aIlIUTHI IOKJIA/1a;
OIICHKA BBITIOJTHEHUS
MCCJIEI0BATENbCKOM PabOThHI

y4eOHO-

OCHOBHBIE MIOHSATHS DIIEMEHTAPHON
TEOPUH BEPOSTHOCTEN U OCHOBHBIE
XapaKTEPUCTUKH CITyYaHBIX BEJIUYHH.

OueHka pe3yabTaTOB BBHINOJHEHHOTO 3a-
JIaHUS1 — PEUICHUS 3314,

OIICHKAa pPEe3yJIbTATOB BBHITIOJHEHUS MPAK-
TUYECKHUX 3aJaHUM;

OIICHKA 3aIlUThI JIOKJIAJa;
OllICHKA BBITIOJIHCHUSA
HCCIIeI0OBATENbCKOM pabOThI

y4eOHO-
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5. XAPAKTEPUCTHUKA OCHOBHBIX BUIOB JEATEJIBHOCTH CTY-

JEHTOB

Conep:kanue o0yueHust

XapakTepucTHKA OCHOBHBIX BU/0B YUeOHOI 1eSITeJIbHOCTH
CTYAEHTOB (HA YPOBHeE Y4eOHBIX JIeliCTBHIl)

BBenenue

O3HaKOMJICHHE C POJILIO MATEMATUKH B HAyKe, TEXHUKE, 3KOHOMUKE,
“H(OPMAITMOHHBIX TEXHOJIOTHUSIX U TPAKTUICCKON JesaTenbHOCTH. O3Ha-
KOMJICHHE C [IEISIMU ¥ 337]a4aMy U3yUCHUS] MATEMATUKH TPH OCBOCHHUU

npodeccuii CI1O u cnermansrHocteit CI1O

Aare0pa

Pa3BuTHe NOHSTHUS O YHCJIE

BrimonHenne apudmMeTnyecKx AeWCTBUI HaJl YACIAMHA, COYeTas yCT-
HBIE U IICHbMEHHBIE TTpreMbl. HaxoxkieHne mpuoOImKeHHBIX 3HAaYeHUH
BEJIMYMH U MMOTPEITHOCTEH BBIYUCICHUH (A0COIOTHON U OTHOCUTEIb-
HOI); CpaBHEHHUE YMCIIOBBIX BhIpakeHUi. HaxoxneHue ommoboK B mpe-
00pa30BaHMSAX M BEIYUCICHUAX (OTHOCUTCS KO BCEM ITyHKTaM IPOTPaM-
MBI)

Kophu, crenenn, norapud-
MBI

O3HakOMJIEHHE C MIOHATHEM KOPHS N-i CTENEHHU, CBOMCTBAMH pajiuKa-
JIOB Y IIPaBWJIAMH CPaBHEHUS KOpHEN. DOPMyIMPOBAHUE ONIPECIICHUS
KOpPHS U CBOMCTB KOpHEU. BhrunciieHre u cpaBHEHUE KOPHEH, BBINOJ-
HEHHe NPUKUAKH 3HaUeHUs KopHs. [Ipeobpa3oBaHue YHCIOBBIX U OyK-
BEHHBIX BBIPAXKEHUH, COEPIKALINX paJuKaibl. BrlomHeHNE pacueToB
1o (¢popMynaM, colepXKalliM PaJuKalbl, OCYIIECTBIISAI HEOOXOAUMBIE
MOJICTAHOBKH U npeoOpa3oBanus. Onpenenenue paBHOCUIBHOCTU BbI-
paxkeHul ¢ pagukagamu. Pelienre nppanroHaibHbIX YPaBHEHUN.
O3HaKOMIIEHHE C TIOHATHEM CTENEHHU C JEHCTBUTEIBHBIM MOKA3aTEIEM.
Haxosxnenue 3Ha4eHUH CTEEHH, NCTIONB3Ysl IPU HEOOXOJUMOCTH MH-
CTpyMEHTaJbHbIE CPEACTBA. 3alMChIBAHNE KOPHS N-il CTENIEHU B BUJIE
CTETICHHU C IPOOHBIM TOKa3aTeaeM u Haooopot. dopmyupoBaHue
CBONCTB cTeneHel. BelunciaeHue cTenene ¢ paloHaabHbIM IMOKa3aTe-
JIeM, BBITIOJTHEHHUE IPUKUIKY 3HAaYeHHs CTETIIeHH, CPABHEHUE CTEIEHEeH.
[IpeobpazoBaHue YNCIOBBHIX U OYKBEHHBIX BBIPAKECHUH, COACPIKAIINX
CTETEHH, IPUMEHSS CBOMCTBA. Pelenne noka3zaTenbHbIX YPAaBHEHUH.
O3HakoMIIEHHE C TPUMEHEHUEM KOPHEH M CTETNIEHEN NIPU BBIYMCICHUU
CpEeJIHUX, IETICHUH OTPE3Ka B «30JI0TOM C€UeHHUN». Perienre npukiai-
HBIX 337a4 Ha CJIOXHBIE MPOLICHTEI

IIpeoGpa3zoBanue aaredopau-
YeCKHMX BbIpaskeHu i

BeinonHeHre peoOpa3oBaHuil BeIpakeHUH, pUMeHeHe GOpMYII, CBSI-

3aHHBIX CO CBOMCTBaMH cTeneHel u jorapudmon. Onpenencuue o01a-

CTH JOIMYCTHMBIX 3HAYEHUH JIOTapUPMHIECKOTO BhIpakeHus. Pemenne
JorapuMUIEeCKUX ypaBHEHUH

OCHOBbBI TPUTOHOMETPHUUA

OcHOBHBIEC MOHATHSA

I/I3yquHe paauaHHOTO METOAa N3MEPCHHA YIJTIOB BpallICHUA U UX CBA3H
¢ rpagycHoii Mepoii. 300pakeHune yrioB BpalieHusl HA OKPYKHOCTH,
COOTHECEHHE BEJIMUUHBI YIJIa C €r0 PACHOI0KEHUEM.
DopMynTupoBaHUE ONPEAETICHNUI TPUTOHOMETPUIECKUX (GYHKLIUH [UIs
YIJI0B IIOBOPOTA M OCTPBIX YIJIOB MIPSIMOYTOJIBHOI'O TPEYTOJIbHUKA U
00BsSICHEHHE UX B3aUMOCBSI3U

OcCHOBHBIEC TPUTOHOMETPH-
YecKHe TOK/1eCTBa

[IpMeHeHne OCHOBHBIX TPUTOHOMETPHUUECKHUX TOXKJECTB [T BBIYHCIIE-
HUS 3HAYCHUH TPUTOHOMETPUYECKUX (QYHKIUH 110 OJIHOW M3 HUX

IIpeoOpa3oBanus npocreii-
LIUX TPUTOHOMETPHYECKHX
BbIPasKeHU

Nzydenne ocHOBHBIX (DOPMYIT TPUTOHOMETPHUH: (POPMYITBI CIIOKEHUS,
YIIBOCHUS, TPeoOpa30oBaHUsi CyMMBbI TPUTOHOMETPHUYECKUX (PYHKIMN B
IIPOU3BEJECHUE U NIPOU3BEICHUS B CYMMY U IPUMEHEHUE IIPHU BBIYUCIIE-

HHUHW 3HAYCHUA TPUTOHOMCETPUUCCKOI'O BBIPAXKCHHUA U YIIPOUICHUSA €T0.

O3HaKOMJIEHHE CO CBOMCTBaMHU CHIMMETPHH TOUEK Ha €AUHUIHOM
OKPY>KHOCTH M IPUMEHEHHE MX 7151 BEIBOAA (DOPMYI IPUBEACHUS

IIpocreiimue TpuroHomer-
puYecKHe YPaBHEeHNs U He-

Pemenue o ¢popmynaM 1 TPUTOHOMETPHUECKOMY KPYT'Y IPOCTEHUIINX
TPUTOHOMETPUYECKUX ypaBHEHUI. [IpuMeHeHre o0IuxX METO/IOB pe-
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paBeHCTBA

[ICHHS ypaBHEHUH (MIPUBEICHUE K IMHEHHOMY, KBaJJpaTHOMY, METO/T
pa3ioXeHHst Ha MHOXKHUTEIH, 3aMEHbI IEPEMEHHO ) TIPY PELICHUH TPH-
TOHOMETPUYECKUX YpaBHCHUM. Y MEHUE OTMEUaTh Ha KPyTre pPelieHus
MPOCTEUIIINX TPUTOHOMETPUUECKIX HEPaBEHCTB

APKCHHYC, aPKKOCHHYC,
apKTaHI'€HC YUCJIA

O3HaKOMJIEHHE C TIOHATHEM OOPATHBIX TPUTOHOMETPHUIECKUX (DYHKITHIA.

Uzyuenue onpenencHuii apkCUHyca, apKKOCHHYCa, apKTaHTeHCa YUCIIa,

(hopMyupoBaHUE UX, H300paKCHHUE HA CIUHUYHON OKPYKHOCTH, TIPH-
MEHEHUE MPU PEIICHUN YPaBHCHUN

®YHKIHWHA, UX CBOMCTBA U TPA®UKH

®ynkuuu. Ilonsitue o He-
NpepbIBHOCTH QYHKIMHA

O3HaKOMJICHHE C TIOHSATHEM IEPEMEHHOM, TpUMepaMH 3aBUCHMOCTEH
MeXIy nepeMeHHbIMU. O3HaKOMJICHUE ¢ TIOHSATHEM rpaduKa, onpee-
JICHWE TIPUHAUISKHOCTH TOUKU Tpaduky QyHkuu. OnpeneneHue no
(hopMmyIe mpocTeiIei 3aBHCUMOCTH, BUAA ee Tpaduka. Bripakenue mo
(dhopmyne ogHOH epeMeHHO Yepe3 napyrue. O3HaKOMIICHUE C OTpe/e-
neHneM QyHKIuH, GopMynupoBanue ero. Haxoxaenue obmactu onpe-
JIeJIeHNs M 00JIacTH 3HAYSHUH (DYHKITUI

CaoiicTBa ¢pynkuun. I'pa-
(puyeckas MHTEepIpeTaLUs.
IIpumeps! pyHKUNOHAIB-
HBbIX 3aBUCHUMOCTeil B pe-
AJIbHBIX Mpoleccax u siBJie-
HUS

O3HakoMJIeHHE ¢ IpuMepaMy (YHKLIMOHAIBHBIX 3aBUCUMOCTEN B pe-
AIBHBIX MPOIECCAX U3 CMEKHBIX TUCIUILINH. O3HaKOMJIEHHE C T0Ka3a-
TEJIbHBIMU PACCYKJICHUSIMU HEKOTOPBIX CBOMCTB JIMHEMHON U KBaapa-
TUYHON (PYHKIHUH, TPOBEICHUE HCCIeNOBaHIS TNHEHHOM, KyCOYHO-
JIMHEHHOH, TPOOHO-TMHEHHON ¥ KBaJApaTHYHOU (hYyHKIIHI, TOCTPOSHUE
ux rpadukos. [loctpoenue u urenue rpadukos Gynkiuii. Mccnenona-
Hue (pynkunu. CocraBiaeHue BUAOB GYHKLUI 110 JAHHOMY yCJIOBHIO,
peleHue 3a1a4 Ha 9KcTpeMyM. Beinonnenue npeoOpazoBanuii rpaduka
(yHKIIH

OopaTHble pyHKIUH

Uzyuenne nousTHst 00paTHOM QyHKIMHU, ONpe/ieieHne BUa U IOCTpoe-
Hue rpaduka oOpaTHON (YHKINH, HAXOXKEHHE ee 00JIaCTH ompeere-
HUS ¥ o0nacTy 3HaueHuH. [[puMenenne cBONCTB QPyHKITNI IPU Hcce-

JOBaHUH ypaBHEHUH U pelIeHNH 3a7a4 Ha IKcTpeMyM. O3HaKOMIIEHHUE C

MOHATHEM CJIOKHOH (DYHKIMH

CreneHHble, MOKa3aTeb-
HbIe, JIOrapu(pMuyecKkne u
TPUTOHOMeETpHYECKHE
¢pynkuun. O6paTHbIe TPH-
roHOMeTpHuYecKne PyHKINU

Brruncnenve 3aaueHmii GhyHKIUHA 110 3HaUEHUIO apryMeHTa. Omnpenerne-
HUE TOJIOKEHHUS TOUKH Ha TpaduKe Mo ee KOOpAWHATaM U Hao0opOoT.
Hcnonb3oBanue CBONUCTB PYHKIIUH JIJIs CpAaBHEHUS 3HAUCHUH CTEIICHEH
u sorapugmos. [locrpoenne rpaguKoB CTENEHHBIX U JIoTapupMHuye-
CKHX (YHKIIUH.

Penrenue nokaszaresbHBIX U JIOTApUPMHICCKUX YPaBHEHUH U Hepa-
BEHCTB 110 U3BECTHBIM aJIrOpuTMaM. O3HaKOMJIEHHUE C TIOHATUEM HEIIpe-
PBIBHOM neproanyeckoil GpyHkunu, GopMyarpoBaHue CBOWCTB CHHYCa
U KOCHHYCa, TOCTpOeHUE UX rpadukoB. O3HAKOMIICHHUE C TIOHSITHEM
TrapMOHUYECKUX KoJieOaHW 1 MPUMEpaMi rapMOHUYECKUX KoJieOaHMi
JUIsL OITMCAHUS MPOLECCOB B (PU3MKE U APYTUX obnacTax 3HaHus. O3Ha-
KOMIICHHE C ITOHATUEM Pa3pbIBHOW Neproandeckoii GyHKuuu, Gopmy-
JMPOBaHUE CBOWCTB TAHTEHCA U KOTAHTeHCA, TIOCTPOCHUE UX TPauKOB.
[IpumeneHne cBOWCTB PYHKIIWH /JIsl CpAaBHEHUS 3HAUEHUI TPUTOHOMET-
PUUECKUX (QYHKIHIA, peIIeHUs TPUTOHOMETPHUYECKUX ypaBHeHHH. [1o-
cTpoeHue rpauKoB 0OPAaTHRIX TPUTOHOMETPHUYECKUX (DYHKIIHH U OIpe-
JeneHue 1o rpadukaM ux cBoiicTB. Brimonnenue nmpeoOpasoBanus rpa-
¢$uKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITociaenoBaTeILHOCTH

O3HaKOMJIEHUE C TIOHATHEM YMCIIOBOM [10CIE€0BAaTEILHOCTH, CII0CO0a-
MU €€ 3a/laHus, BBIYUCICHUSAMH €€ 4leHOB. O3HaKOMJICHHE C IOHATUEM
Hpezena Mocaea0BaTeIbHOCTH. O3HAKOMIIEHUE C BBIYMCIIEHUEM CYMMBI
0OECKOHEYHOT0 YHCIIOBOTO PsAa Ha MPUMEpPEe BBIUMCIIEHUSI CYMMBI Oec-
KOHEYHO YOBIBAIOIIEH reOMeTpUYeCcKoi mporpeccun. Pemenne 3aga4d Ha
npruMeHeHue GpopMysibl CyMMbI OECKOHEUHO yOBIBaIOIIEH reoMeTprye-
CKOMH ITPOrpecCcUr
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IIponsBoanas u ee npuMe-
HeHUe

O3HakOMJICHHUE C IOHATHEM POU3BOAHOM. U3ydenue u GpopmynupoBa-
HHUE €€ MEXaHWUYECKOTO U TEOMETPHUIECKOTO CMBICIIA, H3yUSHHE aJro-
pUTMa BBIYHCIICHHS TPOU3BOAHON HA TPUMEPE BHIYHCICHUS MIHOBCH-
HOM CKOPOCTH | yrJI0BOTO ko3 duimeHTa kacarenbHoi. CocTaBiieHue
YpaBHEHUS KacaTelIbHOU B 0011eM Bre. Y cBoeHue mpaBwi nuddepen-
LIMPOBAHUS, TAOJIUIIEI TPON3BOIHBIX IIEMEHTAPHBIX PYHKIINH, IPIMe-
HeHue JUtst uddepeHIMPOBaHUs (PYHKIIMNA, COCTABICHUS YPaBHCHHS
KacarenbHOH. M3yueHne TeopeM O CBSI3U CBONCTB (DYHKIIUU U IIPOU3-
BOAHOH, popmymnmpoBka ux. [IpoBeneHIe ¢ TOMOIIBIO TPOU3BOAHOM
UCCleIoBaHus (DYHKITUH, 3aJaHHON (OPMYJION. Y CTaHOBIICHUE CBSI3U
CBOMCTB (DyHKIIMU ¥ MPOM3BOAHON 1O UX rpadukam. [I[pumeHerune npo-
W3BOIHOM JIJIS pEIIeHNUS 3aad Ha HaXO0XIeHEe HAanOOJBIIIETO,
HAaUMEHBIIIET0 3HAYCHHUS M Ha HaXOXKJEHHE DKCTpeMyMa

IlepBooOpa3Has u HHTerpaJ

O3HakoMJICHHE C TIOHSITHEM HHTETpaja U mepBooOpas3Hoii. M3yuenue
MpaBUiIa BEIYKUCIICHUS TepBO0Opa3Hoil n Teopembl HetoTona—
Jleitoauma. Pemnrenre 3amad Ha CBI3b MIEPBOOOPA3HON U €€ TTPOU3BOI-
HOM, BEIYHCIICHUE NIEPBOOOpa3HON i JaHHOW QyHKIMH. Pemenne 3a-
Jlad Ha MPUMEHEHUE WHTeTpaia JJsl BEIYUCICHUS (PU3NUECKUX BEININH
U IUIOIafen

YPABHEHHMSA U HEPABEHCTBA

YpaBHeHHs U CHCTEMBbI
ypaBHenuii HepaBencTrBa u
CHCTEMBbI HEPABEHCTB C ABY-

Msl IlepeMeHHbIMH

O3HaKOMJICHHE C TIPOCTEHITMMY CBEJICHUSMHU O KOPHAX ajredpanye-
CKHX YpaBHEHUH, MOHATHSIMH UCCIIEIOBAHUS YPAaBHEHHH U CHCTEM
ypaBHeHUH. M3ydyeHne Teopun paBHOCWIBHOCTH YPABHEHUN U €€ MpHU-
MeHeHMs. [IoBTOpeHne 3ammicH pemeHns CTAaHJapTHEIX YPaBHEHNH,
MPUEMOB NIPpe0oOpa30BaHUsl YPaBHEHHH AJIsl CBEJICHUS K CTAaHAaPTHOMY
ypaBHEHUIO. Perenne pamoHanbHbIX, HPPalOHAIBHBIX, T0KA3aTEb-
HBIX ¥ TPUTOHOMETPUYECKUX YPaBHEHUH U cucTeM. Mcronb3oBanne
CBOWCTB M TpaduKOB QYHKIMIA 1715 pelieHus ypaBHeHuit. [loBropenne
OCHOBHBIX IIPUEMOB pellleHus cucTeM. Pemenue ypaBHeHuil ¢ mpumMe-
HEHHEM BCEX MPHEMOB (pa3i0oKEeHUS Ha MHOXKUTEIH, BBEICHUS HOBBIX
HEM3BECTHBIX, IOJICTAHOBKH, rpaduiyeckoro Metosa). Pemenue ciucrem
YpaBHEHUH ¢ IPUMEHEHUEM Pa3IMUHBIX cIOCO00B. O3HaKOMIICHHE C
00IIMMH BOIPOCAMH PELLICHUSI HEPABEHCTB M UCIIOJIb30BAHUE CBOICTB U
rpadukoB (GYHKUUI IPH PELIEHUN HEPABEHCTB. PelieHrne HepaBeHCTB U
CHCTEM HEPaBEHCTB C MPUMEHEHHEM Pa3IMYHbIX criocoOoB. [Ipumene-
HUE MAaTEMaTUYECKUX METOOB /IS PEIICHUs COAEPKATEIbHBIX 3a/1a4 U3
pasIn4HBIX 00JIacTeil HAYKH U MPAaKTHKU. IHTepIpeTHpOBaHUE Pe3yIib-
TaTOB C YYETOM PeaJbHBIX OTPaHUYEHHH

3JEMEHTHI KOMEMHATOPUKH, TEOPUU BEPOSITHOCTEN U CTATUCTHUKH

OcHOBHBIEC MOHATHS KOMOH-
HATOPUKHU

Wzyuenne npaBuiia KOMOMHATOPUKY U IPUMEHEHHUE MIPH PELIEHUN KOM-
OMHATOPHBIX 3a/1a4. PeneHne KOMOMHATOPHBIX 3a1a4 METOIOM Iiepe0o-
pa 1 1o npaBuily yMHOXKeHHUs. O3HAKOMIICHHE C TIOHATHSIMU KOMOMHA-
TOPHUKH: pa3MENIeHUSIMU, COYCTAHUSIMH, IEPECTAHOBKAMH U QOPMYJIaMH
Ui uX BeruncieHus. OObsicHeHUe 1 IpUMEHEeHHe (GOPMYJI AJIsl BBIUHUC-
JIEHUS pa3MEIIEHUH, IEPECTAHOBOK U COYETAHUM IPU PEILEHUN 3aa4.
Oznakomienne ¢ 6mHOMOM HbroToHa 1 Tpeyronpaukom [lackans. Pe-
HIEHUE MTPAKTUYECKUX 3a1a4 C UCITIOJIb30BAHUEM MTOHATUH U IPaBHII
KOMOWHATOPUKHU

j1eMeHThI TEOPUHU BEPOSIT-
HOCTeH

N3ydyenne KjIacCUIECKOro OMpeIesiCHUsT BEPOSITHOCTH, CBOMCTB BEPOSIT-
HOCTH, TEOPEMBI O CYMME BEpPOSITHOCTEH. PaccMoTpeHne mpuMepoB BEI-
YUCJICHUS BEpOsATHOCTEH. PellieHre 3a/1a4 Ha BBIYUCICHUE BEPOSITHO-
CTEN COOBITHI

IIpencraB/ieHue JaHHBIX
(TaduUbL, AUATPAMMBI,

rpaguxu)

O3HaKOMIJIEHHE C MPpEACTABJICHUEM YUCIIOBBIX JAHHBIX U UX XapaKTEpH-
crukamu. Pemienue MMPAKTUYCCKUX 3a/1a4 Ha 06pa60TKy YHUCJIOBBIX JaH-
HBIX, BBIYUCJICHUC UX XAPAKTCPUCTUK

I'EOMETPUSA
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IIpsiMble ¥ MIOCKOCTH B
NPOCTPaHCTBE

DopMyIMpOBKa U IPUBENCHUE 10KA3aTENbCTB IPU3HAKOB B3aUMHOTO
PacIoNIOXKEHMs IPSIMBIX U INIOCKOCTEN. PacriozHaBaHue Ha YepTexkax U
MOJIETISIX PA3IMYHBIX CTYYaeB B3aUMHOI'O PaCIOIOXKEHUS MIPSIMBIX U
IIJIOCKOCTEH, apryMEHTUPOBAHUE CBOUX CyXAcHUN. DOpMyIUpOBaHUE
OIIpEAEICHUH, IPU3HAKOB U CBOMCTB MAapaJICNIBHBIX U IEPIEHIUKYIISP-
HBIX IJIOCKOCTEH, JBYTPaHHBIX U JINHEWHBIX YIJI0B. BeinoaHeHue no-
CTPOEHMS YTIIOB MEXY NMPSAMBIMHU, IPSAMON U TIOCKOCTBIO, MEXKTY
IIJIOCKOCTSIMU 110 ONMCAHUIO U PACIIO3HABAHME UX Ha Mojensx. [Ipume-
HEHHE NPU3HAKOB ¥ CBOMCTB PACIOI0KEHHS MPSIMBIX U IUIOCKOCTEH TpH
pemeHnu 3aaa4. M3o0paxkeHne Ha pUCyHKaxX ¥ KOHCTPYHPOBaHHUE Ha
MOJIESX NEPIEHANKYIISPOB M HAKJIOHHBIX K IIOCKOCTH, MPSAMBIX, Ma-
paJUIETIbHBIX IJIOCKOCTEH, YIJIOB MEXy IPAMON U IJIOCKOCTBIO M 000C-
HOBaHME MTOCTPOEHU:. Pelenne 3a1a4 Ha BEIYUCICHUE TEOMETPHYECKUX
Bean4uH. ONUChIBaHUE PACCTOSHUSA OT TOYKHU A0 TUIOCKOCTH, OT MPSAMOH
JI0 IIIOCKOCTH, MEXKIY TNIOCKOCTSIMH, MEXKTYy CKPEIIHMBAOIUMHUCS MPs-
MBIMH, MEXy IIPOU3BOJIBHBIMU (UIypaMu B ripocTpancTse. Popmynu-
pOBaHME U T0Ka3bIBaHHE OCHOBHBIX TEOPEM O PACCTOSIHUAX (TeopeM
CYIIECTBOBaHUsI, CBOWCTBA). M300paskeHre Ha YepTexax U MOJEIIX
paccrostHusl 1 000CHOBaHHUE CBOUX CyxAeHUH. OnpenesneHne u BbIYKC-
JIEHWE paccTOsIHUH B pocTpaHcTBe. [Ipumenenue Gopmyn u Teopem
TUTAaHUMETPUHU JJIs peteHns 3aaad. O3HakoMIIEHHE C MTOHATHEM Mapaj-
JIENBHOTO MMPOEKTHUPOBAHUSA U €T0 CBOMCTBaMU. POpMYIHPOBAHHE TEO-
PEeMBI O MJIOUIAIN OPTOrOHAIBHOM MPOEKIIMN MHOTOyTONBHUKA. [Tpnme-
HEHHE TEOPUH JUIsi 000CHOBAHHSI MOCTPOCHUH M BBIYMCICHUH. Apry-
MEHTHPOBAHNE CBOMX CYXICHUI O B3aHMHOM PACIIOJIOKEHUH TIPO-
CTPaHCTBEHHBIX QUryp.

MHoOrorpaHHuKH

OrnrcaHue U XapaKTepUCTUKA Pa3IUYHBIX BHI0B MHOTOTPAHHUKOB, T1€-
PEYUCIICHHE UX DJIEMEHTOB U CBOUCTB. M300pakeHe MHOTOTPaHHUKOB
Y BBHITIOJIHEHUE TIOCTPOCHHS Ha H300PKEHUAX U MOZEIISTX MHOTOTPaH-
HUKOB. BrIunCneHe TUHEHHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEH-
HBIX KOH(PUTypaIusax, apryMeHTUPOBAHHE CBOMX CYXJICHUH. XapaKTe-
pPHUCTHKA B N300pakeHNE CEUeHsI, Pa3BEPTKH MHOTOTPAHHUKOB, BBI-
yuclIeHue momaaei nopepxHocreid. [loctpoenue npocreitmumx ceue-
HUI Ky0a, mpu3Mbl, TupamMuiel. [IpuMenenne (GakToB 1 CBEICHUH 13
mwianuMeTpun. O3HAKOMIICHHE C BUJAMU CUMMETPHI B POCTPAHCTBE,
(hopMynpoBaHUE OMIPEEIICHUI 1 CBOMCTB. XapaKTepUCTUKA CHMMET-
YU TEN BpallleHUs] | MHOTOTpaHHUKOB. [IprMeHeHne cBOMCTB CUMMET-
pUU TIpH perieHny 3a1a4. Mcnons3oBanue npuoOpeTeHHBIX 3HAHUN IS
WCCIIEIOBAHNS U MOJIEIIMPOBAHUS HECTIOKHBIX 3a/1a4. M3o0paxkeHne oc-
HOBHBIX MHOTOIPaHHHUKOB U BBIIIOJIHEHHE PUCYHKOB M0 YCJIOBUSM 3a/1a4

Tena ¥ NOBEPXHOCTH Bpa-
IEeHHS

O3HaKOMJICHHE C BHJIAMU TeJI BpallleHUs, (JOPMYTUPOBAHKE UX OMpEe-
JIEHU! U cBOMCTB. DOpMYIMpPOBaHHUE TEOPEM O CEUEHUH LIapa MJIOCKO-
CTBIO U INIOCKOCTH, KacaTeNbHOH K chepe. XapakTepucTHKa U H300pa-

JKEeHHE TeJl BPALLeHHUs], UX Pa3BepTKH, ceueHus. Pemenne 3aaa4 Ha 11o-

CTpOEHHE CEUEeHUH, BBIYMCIEHHUE JUIUH, PACCTOSHUH, YTJI0B, TUIOIIAeH.
IIpoBenenne qoka3aTeNbHBIX pacCcykICHUH NpH pelieHny 3aaad. [Ipu-
MEHEHHE CBOMCTB CUMMETPHH NIPY PELICHUH 3a7a4y Ha TeJia BpalleHus,

KoMOmMHanuio Tei. M3o00paskeHne OCHOBHBIX KPYTJIBIX TeJl M BBIMTOJTHE-

HHUE PUCYHKA I10 YCIOBHIO 337a9u

H3mepenust B reoMmeTpun

O3HaKoMJICHHE C TIOHSATHSAMHU IJIOMIAIN U 00beMa, aKCHOMaMHU M CBOM-
ctBaMu. Pemienue 3a1a4u Ha BRIYHCICHUE MJIOMAACH TIIOCKUX QUTYD C
MIPUMEHEHUEM COOTBETCTBYIOMIUX (HOpMyIT U (PaKTOB U3 IIIAHUMETPHH.
N3yuyeHne TeopeM 0 BBIYMCICHMH 00bEMOB ITPOCTPAHCTBEHHBIX TEI,
peleHne 3a/1a4 Ha MpuMeHeHue GpopMys BeIuciieHust 00beMoB. M3yye-
Hue GopMyT s BRIYUCICHHS IIOMIaIel TOBEPXHOCTEH MHOTOTpaHHU-

KOB 1 TCJI BpalllCHU. O3HaKOMJICHHE C METOAOM BBIYHMCJICHUSA IIJIOIIAaan
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MMOBEPXHOCTH cpeprl. Penienue 3a1a4 Ha BEIYHUCIICHUE TUIOIIAJICH IT0-
BEPXHOCTH MPOCTPAHCTBEHHBIX Tell

KoopauHaThbl 1 BEKTOPbI

O3zHaKkOMIIEHHE C TIOHATHEM BeKTOpa. V3yueHne qexapTOBOW CUCTEMBI
KOOPJHUHAT B IPOCTPAHCTBE, IIOCTPOCHUE IO 3aJaHHBIM KOOpIMHATAM
TOYEK U TUIOCKOCTEH, HAXOXACHNE KOOpAWHAT Touek. Haxoxmenne
ypaBHEHUH OKPY>KHOCTH, C(Pephl, TUIOCKOCTH. BRIUmceHe paccTOsSHUIMA
MEXKIy Toukamu. M3yueHre CBONCTB BEKTOPHBIX BEIUUMH, IPABUII pa3-
JIO’KEHHSI BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, MPABUII HAXOXKICHUS
KOOpJMHAT BEKTOpa B IPOCTPAHCTBE, IPABHII IEHCTBUHA C BEKTOPaMH,
3aJlaHHBIMU KOOpAWHaTaMH. lI[pruMeHeH e TeOpuH MpH PelIeHu  3a1a4
Ha JIEHCTBUS ¢ BeKTopamu. M3yueHue CKaasipHOTo MPOU3BEICHUS BEK-
TOPOB, BEKTOPHOTO YPaBHEHHUS MIPSIMOH U TIOCKOCTH. [[puMeHeHwe
TEOPHUH MPH PEIICHNH 33434 Ha JeHUCTBHS C BEKTOPAMH, KOOPAMHATHBIN
METO/, IPUMEHEHUE BEKTOPOB /ISl BEIYMCICHUS BEJIMUMH YTJIOB U pac-
cTossHui. O3HaKOMJIEHHE C 10Ka3aTeIbCTBAMH TEOPEM CTEPEOMETPUH O
B3aFIMHOM PAaCIOJIOKEHHUH MPSIMBIX U TUIOCKOCTEH C HCITOIE30BAHUEM
BEKTOPOB
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