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IHosicHUTEALHAA 3aIMHCKA

Pabowas mporpamma mo mpeamery «Martemaruka: anredpa M Hadajla MaTeMaTHYeCKOTO
aHaiuza, reomeTpus» (yriayOJICeHHBI YpOBEHB)» COCTaBJ€Ha B COOTBETCTBUU C TpeOOBaHUSMU
denepanbHOTO TOCYJApCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CpeJHEero oOIIero oOpa3oBaHMA,
YTBEPXKIEHHOTO TTpUKa3oM MuHHCTepcTBa 00pa3oBanus M Hayku Poccuiickoit @enepanuu ot 17 mas
2012 r. N 413 «O0 yTBepKICHHUM W BBEACHUHM B JEHCTBUE (eACpPATBHOTO TOCYIapCTBEHHOTO
00pa30BaTeNbHOr0 CTaHapTa CPEIHEro 00IIero 00pa3oBaHus» € MOCIEAYIOIUMU U3MEHEHUSIMU;

[Ipu cocraBiennu NpoOrpaMMbl yUUTHIBATHUCH:

- ocHOBHas oOpazoBatenbHas mporpamma MOY «COILL Ne 1 r Epmioay;

- yuebnsiii utan MOY "COII Ne 1 r. Epmosa”;

- aBTopckas nporpamma mno reomerpuu (10-11xmnaccsr) JI.C. AtanacsH u ap.
- aBTopckasi nporpamma 1o anredpe (10-11 kmaceel) A.I'. Mopakosuya u 1p.

J1s1 peain3aliiy MPOrpaMMHOIO CO/IePKAHUS HCIOJIb3yeTcs NpeAMeTHAas JINHUSA Y1eOHNKOB:
- Aire0pa U Ha4Yaj1a MaTeMaTH4eCKOro aHajausa (0a30Bblii M yriayoOJeHHbI ypoBHM) , 10, 11
kJjacc. B 2 vactax./ A.I.Mopakosud u 1p., M: Muemosuna, 2016.

I'eometpus, 10-11 /JI. C.AtanacsHu u ap., M.: [Ipocsemenune, 2016.

MecTo npenMeTa B y4eOHOM IJIaHe IIKOJIbI

B cooTBeTcTBHU ¢ y4eOHBIM TUTAHOM LIKOJIBI Ha M3y4eHue mpeamera «MaremaTnka: anredpa u
Hayajla MaTeMaTUYEeCKOro aHaliu3a, TeoMeTpus» (MpoQHIbHBIA ypPOBEHb) MOXET OTBOIMTHCS
clenyrolee KOJIM4ecTBO YacoB (HeAelbHOe, TO0BOE, 0011Iee):

| I i
BapHaHT BapHaHT BapHAHT
(pu HeeIbHOM (npu HeeabHOM (npu HeeIbHOM
KOJIMYECTBE - 64.) KOJIMYECTBE - 74.) | KOIUYeCTBE - 84.)
I'onoBoe KOJIMYECTBO 4YaCOB
10 kaace 2044. 3 HUX: 238u4. 2724.
Anrebpa u Havasa 136u. 170wu. 204u.
MaTeMaTHUYECKOT0 aHaJIn3a
I'eomerpus 68u. 684. 68u.
11 kaace 204u. 238u. 272u.
Anrebpa u Havasa 136u. 170wu. 204u.
MaTeMaTUYECKOT0 aHaJIn3a
I'eomeTpust 68u. 684. 68u.
Bcero 3a 1Ba roga o0yuenusi 408 4. 476u. 544y,

O01mas xapakTepucTuKa npeamMeTa

ConepkaHue Kypca MaTeMaTUKH CTPOUTCS HAa OCHOBE CHCTEMHO-AEATEIbHOCTHOTO MOAXO/a,
NPUHIUIIOB PA3[CJICHUs] TPYAHOCTEH, YKPYNHEHUS JTUAAKTUYECKUX €JAMHUI], ONEPEeKaroIero
(hopMHUpOBaHHS OPUEHTUPOBOYHON OCHOBHI ACHCTBUM, TPUHIUIIOB TTO3UTUBHOM MEAarOTHKH.

Cucmemuo-0essmenbHOCMHbIL NOO0X00 TPENoNiaraeT OPUEHTAIMI0 Ha JOCTIDKEHUE IENU U
OCHOBHOTO pe3yJibTaTa 00pa30oBaHUS — Pa3BUTHE JIMYHOCTH OOYYArOIIErocs Ha OCHOBE OCBOCHMSI
YHHUBEPCATbHBIX YUEOHBIX IEUCTBUMN, TO3HAHUS U OCBOSHUSI MUPA, aKTHBHOW Y4eOHO-TI03HABATEIHLHOM
NesITeIbHOCTH, (POPMUPOBAHUE €r0 FOTOBHOCTH K CAMOPA3BUTHIO M HEMPEPHIBHOMY O0pa3oBaHUIO;
pazHoOOpa3ue WHAMBUAYAILHBIX O0pPa30BAaTEIbHBIX TPACKTOPHUH W WHIAMBUAYAIBHOTO Pa3BUTHS
Ka)KJI0TO 00yJaronierocs.

Ipunyun pazoenenus mpyonocmeti. Matemarndeckas JesTEIbHOCTb, KOTOPOW JOJKEH
OBJIAJIETh IIKOJBHUK, SIBISAETCS KOMILIEKCHOW, COCTOSILIEN M3 MHOTMX KOMIOHEHTOB. MIMEHHO 3Ta
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MHOTOKOMIIOHEHTHOCTD SIBJISIETCSI OCHOBHOM NPUYMHOMN HCIIBITBIBAEMBIX IIKOJBbHUKAMU TPYIHOCTEH.
KonuenTpanus BHUMaHus Ha 00y4eHUH OT/AEIbHBIM KOMIIOHEHTaM JeJlaeT MaTepHrall JOCTYIHEE.

Ipunyun ykpynuenus ouoaxkmuyeckux eounuy. YKpynHeHHas qunaktudeckas equauna (Y /IE)
— 9TO KJIETOYKa Y4eOHOT0 IMpoIecca, COCTOSIIAsT U3 JIOTUYECKU PA3JIMYHBIX 3JIEMEHTOB, 00J1a/1al0lUX B
TO e BpeMms wuH(popManuoHHONW oOmHOCTEI0. OHa o00lagaeT KadyecTBaMU CHCTEMHOCTH U
L[EIOCTHOCTH, YCTOMYMBOCTbIO BO BPEMEHHM U OBICTPHIM IMposBieHueM B mamstu. [Ipunuun YJIE
IIPEATNOIIAracT COBMECTHOE H3y4Y€HUE B3aMMOCBI3aHHBIX ICHCTBUM, omnepanui, teopeM. lIpuHiuun
YKPYITHEHUS]  JUJAKTUYECKUX eOuHHUI] BecbMa 3¢ (deKTHBeH, Hampumep, MOpU  HU3YYEHUU
TPUTOHOMETPUUYECKUX (PYHKLUH U UX CBOMCTB.

Ilpunyun onepesicaroweco pazeumus 3akioydaeTcss B (QOpMHUpOBaHUU Yy oOydaromierocs
IIPEJICTABICHNS O LI€JH, IUIAHE U CPEJICTBAX OCYILECTBIEHHUS HEKOTOPOro IMpoekTa. Takol Moaxon
MO3BOJISIET O0ECIEYUTh CUCTEMATUYECKH 0e30IIMO0YHOE BBINOJIHEHHWE O0YyYaloIMMUCS JEHCTBUI B
HEKOTOPOM JMAala30HE€ HOBBIX s HUX cuTyauuid. OTIeNnbHbIE ATambl IMPOLECCAa BKIKOYAIOTCS B
OTEPEKAIOIIYI0 CUCTEMY YINPaXKHEHUH, YTO JaeT BO3MOXKHOCTh MOJTOTOBUTH 0a3y Uil M3ydeHUs
HOBOI'0 MaTepHaja U YBEJIMYHUBAET BPEMsI Ha €r0 YCBOEHUE.

Ipunyuner nosumusHou nedazocuxu 3aJ0KEHbBI B OCHOBY TIEJAarorMKd COMPOBOXKICHHUS,
MOJICP)KKH M COTPYIAHHYECTBA y4HTENsl ¢ ydeHuKoMm. CoznaBasi MHTEIUIEKTYaJbHYIO aTtMocdepy
TYMaHUCTHYECKOTO OOpa3oBaHMsl, y4uTens (HOPMUPYIOT y OOYYaIOMIMXCS KPUTUYHOCTH, 3JPaBbId
CMBICII M PAalMOHAIBHOCTh MBIIICHHUA. B OOImIEHWM ¢ yduTelneM W TOBapUIIaMU IO OOyYCHHIO
MepeslaloTCs, YCBAMBAIOTCS W BbIPA0ATBHIBAIOTCS MPUEMBI JKU3HEHHOTO POCTa KaK IEeNb MpOIEaAyp
CaMOMICHTH(HUKAIINY, CaMOONPEACTICHNS, CAMOAKTYAIIM3allMd W CaMOpEaln3alid, B pPE3yJbTaTe
KOTOPBIX (POPMHUPYETCS TBOPUYECKU-TIO3UTHUBHOE OTHOIIEHUE K ceOe, K COIMYMY U K OKPYXKalolemMy
MUPY B LIEJIOM.

Pazgean |. [lnannpyemblie pe3y/ibTaThl 0CBOEHUS Y4eOHOI0 MpeIMeTa

JIn4YHOCTHBIE pe3yJIbTaThI

Kitacc | JInuHOCTHBIE pe3ynbTaTshl

10 (hopMHpOBaHHE OTBETCTBEHHOTO OTHOILIEHUS K YYEHHIO, TOTOBHOCTh U CIIOCOOHOCTHU
o0yJaroImuxcs K caMOpa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYUEHHIO U
MIO3HAHUIO, BEIOOPY JalIbHENIIEro 00pa3oBaHus Ha 0a3e OPUEHTUPOBKHU B MHpeE npodeccuit
U 1poeCCHOHATBHBIX MPEANOYTECHUNH, OCO3HAHHOMY IOCTPOEHHUIO WHAWBUIYAIbHOM
TPAEKTOPHUU C YUETOM YCTOMUYUBBIX TO3HABATEIbHBIX HHTEPECOB;

¢dbopMHpOBaHHE IEJIOCTHOIO MHMPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOLLIECTBEHHON MPAKTHUKHY;

¢dbopMHpOBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOLIEHUU M COTPYIHUYECTBE CO
CBEPCTHUKAMH, CTapIIMMH M MJIAIIIMMH, B 00pa3oBaTeIbHOM, OOIIECTBEHHO IOJIE3HOM,
y4eOHO—HUCCIIeI0BATENCKOM, TBOPUECKOM U APYrUX BUAAX AESATEIBHOCTH;

YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraThb CBOM MBICJIM B YCTHOM M MHCbMEHHOH peuw,
[IOHMMATh CMBICI IIOCTAaBJIEHHOW 3aJauyd, BBICTPAWBAaTh AapryMEHTAlUI0, IPUBOJIUTH
MIPUMEPBI U KOHTPIIPUMEDPHI;

MpeJCTaBICHUE O MaTeMaTHYeCKOW Hayke Kak cdepe 4eIoBeYecKOl AEATeIbHOCTH, 00
JTanax e€ pa3BUTHsL, O €€ 3HAUMMOCTH JJIs Pa3BUTHUS LIUBUIIN3ALINY;

KPUTUYHOCTh  MBIIIJICHUSI, yMEHHE pacro3HaBaTh JIOTUYECKHM  HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

KpEaTUBHOCTb MBIIIJICHUS,, WHUIIMATUBA, HAXOAUYMBOCTb, AKTUBHOCTb IMpPH pEUICHUU
anreOpandyecKux 3a1ay;

YMEHHE KOHTPOJIMpPOBaTh IMpolecc M  pe3yiabTaT y4yeOHOH MaTeMaTH4yecKou
NESITENIbHOCTH;

CIOCOOHOCTh K SMOLIMOHAIBHOMY BOCIPHUSATHIO MAaT€MaTHYECKHMX OOBEKTOB, 3ajad,
peLIeHUN, pacCyKACHUM.

11 c(OPMHPOBAHHOCTE MHPOBO33PEHUS,, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsL HAyKH; KPUTHMYHOCTb MBIIUICHHUS, YMEHHE PACHO3HAaBaTh  JIOTHUYECKU




HEKOPPEKTHBIE BHICKA3bIBAHHUS, OTINYATh TUIIOTE3Y OT (PaKTa;

TOTOBHOCTh M CIIOCOOHOCTH BECTH [HAJOr C APYTUMHU JIFOJBMH, JOCTHUTaTh B HEM
B3aMMOIIOHUMAaHMSI, HAXOAUTh OOIIKE IeJIU U COTPYAHUYATH JJISl UX JOCTHUKECHHUS;

HaBBIKM COTPYIHUYECTBA CO CBEPCTHUKAMHM, ACTHMHU MIIAJIIIETO BO3pacTa, B3pOCIbIMU B
o0pa3oBaTenbHOM, OOIIECTBEHHO IOJIE3HOW, y4eOHO-UCCIIENOBATENbCKON, MPOEKTHOW U

JIPYTUX BUAAX ESATEIbHOCTH;

TOTOBHOCTh U CIHOCOOHOCTH K OOpa3oBaHHMIO, B TOM YHCJIE CaMOOOPa30BaHMIO, Ha
MPOTSDKEHUH BCEH JKU3HH, CO3HATEIHHOE OTHOIICHHWE K HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHUIO YCIIEUIHOM MpodeccroHalbHOM 1 001IeCTBEHHON eI TeIbHOCTH;

ACTETUYECKOE OTHOIICHHUE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO

TBOPYECTBA;

OCO3HaHHBIN BeIOOp Oyayinei mpodeccur U BO3MOXHOCTEH peau3aluid COOCTBEHHBIX
KU3HEHHBIX IUIAHOB; OTHOIICHHE K MPO(ECCHOHATBLHOW IEATEIbHOCTH KaK BO3MOXHOCTHU
y4acTusi B PELIEHUU JIMYHBIX, OOIIECTBEHHBIX, I'OCYJAapPCTBEHHBIX, OOIIEHAIMOHATBHBIX

npobeMm.

MeranpeamMeTHbie pe3yJIbTaThI
(mpencTaBieHbI TPeMsl TPYNNAMH YHHBEPCATbHBIX YueOHbIX AeiicTBHii (Y'Y ]I)).

Knacc PeryasiTuBHbIe KomMyHuKaTHBHBIE IHo3naBaTeIbLHbIE

10 CaMOCTOSITEIIEHO 0OHApY AHATUZUPOBAMD, CaMOCTOSITEIILHO OP2AHU308bL
arcusamv U HOPMYIUPOBATH | CpagHUBaAmD, 6amub yaeOHOe
yueOHYI0 mpodiemy, Kaaccuguyuposamso u | B3aUMOJICHCTBUE B TPYIIIIC
OTIpeAeIATh 1EeNb yueOHOU 0000wams HaKThI u | (ompenensaTs oOuMe e,
NeSITEIIbHOCTH, BEIOUPATh SIBJICHUS,; JIOTOBAPUBATHCS JPYT C

TeMY MPOEKTa;

8b106U2aMb BEPCUU
peleHus MpoodIeMBbl,
OCO3HaBaTh KOHEUYHBII
pe3ysbTar, BHIOMpaTh
CpeACTBa JOCTIKEHHS LIEJN
U3 NPEJIOKEHHBIX, a TAaKXKe
UCKAaTh UX CAMOCTOSATENBHO;

cocmaeniamo

(MHIMBHIyaIbHO WK B

rpymIe) njiaH peleHus
po0JIeMbl (BBITOTHEHUS
IIPOEKTA);

paborast o
IUIaHy, ceepsmy CBOU
JIEUCTBUA C LIENIbIO U, IPU
HEOOXOIMMOCTH,
UCIPABIIATH OIINOKN
CaMOCTOSITENIFHO (B TOM
YHCIIE U KOPPEKMUpos8ams
niaw);

B Jajore c
YUUTENIEM COBEPUIEHCNBOBA
Mb CaMOCTOSITEITHHO
BbIpaOOTaHHBIE  KPUTEPUHU
OLIEHKH.

ocywecmensams CpaBHEHU
€, 1 KJ1accu(UKaIuio,
CaMOCTOSITENILHO BBIOUpAs
OCHOBAHUS U KPUTECPUH IS
YKa3aHHBIX JJOTHYECKHUX
onepanuii;
cmpoums TOTUIECKU
000CHOBaHHOE
paccyxaeHue,
BKJTFOYAIOIICE
YCTaHOBJICHHE MPUUYUHHO-
CIIEACTBECHHEIX CBS3CHi;
€030a6amb MaTEMaTHIECK
1e MOJICIIH,
-COCTaBIIATh
BHJBl TUIAHOB
CJIOYKHBIX u
[TpeoOpazoBhIBATH
UHPOpPMALIMIO U3  OIHOTO
BUJAa B Apyroil (tabiuiy B
TEKCT, IUarpaMMy | Ip.);
8bIYUMBIEAMb BCE YPOBHU
TEKCTOBOW MH(OPMAIIUH.
ymembv
onpeoensms BOZMOKHbBIE
HWCTOYHHUKH HEOOXOIUMBIX

pas3IuyHbIe
(npocThIX,
T.IL.).

CBEJICHU, [IPOU3BOAUTH
TTOUCK nHpopmanuu,
aHaJIU3UPOBATH u
OLICHHUBATh eé

JIPYTOM H T.11.);

OTCTauBas CBOIO TOUKY
3pEHUs, NPUBOOUND
apeymenmsl, IOATBEPKIAs UX
dakramu;

B TUCKYCCHU yMemb
6b106UHYMb KOHTPAPTYMEHTHI;

YUUTBCS KPUMUUHO
OMHOCUMBCS K CBOEMY
MHEHHUIO, C
JIOCTOMHCTBOM NPUHABAMb O
MUOOYHOCTH CBOETO MHEHUS
(ecu OHO TaKOBO) U
KOPPEKTHPOBATH €T0;

YMEHHE UCIOJIb30BaTh
cpenctBa HHGOPMAIIMOHHBIX U
KOMMYHHKAITHOHHBIX
texHosoruil (nanee — UKT) B
pEIIeHNN KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX H
OpraHU3aIMOHHBIX 33/1a4

¢ coOmoIeHneM TpeboBaHMI
HPTrOHOMUKHU, TEXHUKH
0€30IaCHOCTH, TUTHEHEI,
pecypcocOepexeHus,
MIPAaBOBBIX M THYECKUX

HOPM, HOPM
nH(pOpMaAITMOHHOM
0C30IMacHOCTH;




JIOCTOBEPHOCT.

caMoMy €030a6ambs UCTOUY
HUKH HHPOPMAIIMH PA3HOTO
TUIIA U IJId PA3HBIX
ayJIUTOpUH, COOTIOIATh
UH(POPMALMOHHYIO TUTHEHY
U TpaBUIia

MH(POPMALIMOHHOM
0e30IacHOCTH;
YMemb UCNOIb306AMb KOM
IIBIOTEPHBIE U
KOMMYHHKAIIMOHHbIE
TEXHOJIOTUHU KaK
UHCTPYMEHT Ui
JIOCTH>KEHMS CBOUX LIeJIEH
11 CaMOCTOATEJIEHO OCYLIECTBIIATh  JIEJIOBYIO | HCKaTh u HaxOJIUTh
OlpeNeNATh LeNH, 33/1aBaTh | KOMMYHHUKALMIO Kak co | 000O0IIeHHbIe CHoco0bl
napaMeTpbl U KpUTEPHUH, MO | CBEPCTHUKAMHM, TaK M CO | pelIeHUs 3aJady, B TOM YHUCIE,
KOTOPBIM MOJKHO | B3pOCHbIMM (KaKk BHYTPH | OCYILECTBJIATH  pPa3BEPHYTHIil
ONpeAenuTh, 4YTO  1eJib [ 0Opa3oBaTENbHON MH(OPMALIMOHHBIA TIOUCK U
JIOCTUTHYTA; OpraHu3allii, TaKk U 3a €€ | CTaBUTh HAa €ro OCHOBE HOBBIE

OLICHMBATh  BO3MOXHBIE | IPEJEIaMH), noaoupats | (yueOHbIE W TO3HABATEIHHBIC)
HOCJHEICTBUSL  JIOCTM)KEHUs | MApTHEPOB JJIs  JIEJOBOM | 3ajauwy;

[IOCTAaBJIEHHOW  LeNM B | KOMMYHHMKalMd MCXOJs M3 | KPUTUYECKH OLEHUBaTb U
NeSITeNbHOCTH, coo0pakeHHi MHTEPIPETHPOBATH
COOCTBEHHOM  KM3HU U | pe3yJbTaTUBHOCTU uH(pOpMaLIMIO  C  pa3HbIX
KU3HU OKPY)KAIOIIUX | B3aUMOACUCTBHS, a  HE | MO3ULIMH, pPACIO3HaBaTb U
JIOZIe, OCHOBBIBASCh Ha | JMYHBIX CUMIIATHUI; ¢ukcupoBaTh NPOTHUBOPEUNS B
COOOpakeHUsIX ATUKM U | TpH OCYILECTBJIEHUH | MH(POPMAIIMOHHBIX

MOpAJIH; rpynnoBoil paboThl OBITH | HCTOYHUKAX;

CTaBUTh U | KaK PYKOBOJIHWTENEM, TaK M | UCIOIb30BaTh  pa3JIM4HbIE
dbopMynupoBath YWIEHOM KOMAaH/]Ibl B Pa3HbIX | MOJIEIbHO-CXEMATUYECKUE
COOCTBEHHBIE  3a7aud B | poisix (reHeparop HJei, | cpeacTBa ajsl MpeacTaBlICHUS
o0pa3oBaTesbHOI KpPUTHK, UCIIOJIHUTENb, | CYIIECTBEHHBIX  CB3€M U
JESATEIBHOCTH U | BBICTYNAIOIIMM, JKCIEPT M | OTHOILLEHUH, a TaKKe
YKU3HEHHBIX CUTYaIUsX; T.A.); IIPOTUBOPEUMIi, BBISIBJICHHBIX B

OLICHMBATh PECypChl, B | KOOPAMHUPOBATH U | UHQOPMAIIMOHHBIX
TOM 4YHCII€ BpeMs M JPYTH€ | BHIIOJHATH  paboTy B | HCTOYHHUKAX;

HEMaTEpUANIbHBIE PECYPCHI, | YCIOBUAX pEaIbHOr0, | HAXOAUTb WU TPUBOAMTH
HE00XO0IUMBbIE JUISL | BUPTYaJIbHOTO U | KpUTUYECKUE apryMEHThl B
JIOCTH)KEHUSI TIOCTaBJIEHHOW | KOMOMHHPOBAHHOTO OTHOUIEHMH  JEHCTBUM U
LeJIN; B3aUMOJICVCTBUS; CYXXJIEHHH APYroro; CIiOKOWHO

BBIOMpATh OyTh | pa3BepHYTO, JOTMYHO U [ M Ppa3yMHO OTHOCHUTBCS K
JOCTHUXKEHUS LENH, | TOYHO  H3JIaraTb  CBOKO | KDUTHMUECKUM 3aMEYaHUSIM B
IUIAHUPOBATh pelIeHre | TOUKy 3peHust C | OTHOILIEHUU COOCTBEHHOTO
MIOCTaBJIEHHBIX 3aJa4, | NCIOJIb30BaHUEM CYXKIEHHs, pacCMaTpuBaTh HX
ONTUMU3UPYS aZekBaTHBIX (YCTHBIX U | Kak pecypc  COOCTBEHHOTO
MaTepuabHbIe U | IUCBMEHHBIX)  SI3BIKOBBIX | Pa3BUTHS;

HeMaTepualbHbIe 3aTPAThl; | CPENCTB; BBIXOJUTH 3a pamKu

OpraHU30BBIBATH pacrno3HaBarh yueOHOro npeaMera u
3 PeKTUBHBIN MOUCK | KOH(IMKTOTCHHBIC OCYIIECTBIISTh
pecypcoB,  HEOOXOIHMMBIX | CHTyalluu U | LeJIeHANpaBIECHHBIN IIOMCK
Ui JOCTHO)KEHUS | MPel0TBpaIlaTh BO3MOXHOCTEH JIsl IHUPOKOTO
IIOCTaBJIEHHOM LIENH; KOH(JIMKTBHI 710 uX | mepeHoca cpeacTs u cnocoOoB
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COIIOCTABIISATh aKTUBHOM da3wl, | neicTBus,

MIOJTyYEHHBIN pe3ynbpTar | BBICTpauBaTh JI€JIOBYIO U | BBICTpauBaTh
JEeSTEIIBHOCTH ¢ | oOpa3oBaTeIbHYIO WUHIVBUAYAIBHYIO
[IOCTaBJIEHHOU 3apaHee | KOMMyHHKaluoo, u30eras | oOpa3oBaTeNbHYIO
LEJIBIO. JUYHOCTHBIX  OLIEHOYHBIX | TPAEKTOPHIO, YUUTBIBAS
CYKICHUI. OFpaHUYEHUsI CO  CTOPOHBI
JIpYyrux Y4aCTHUKOB "

pPECYpPCHBIE OTPAHUYCHMUS;
MEHSITh U YACPKUBAThH
pa3HbIe MO3UIINH B
MMO3HaBaTECILHOU
JIeATEILHOCTH

Hpe)lMeTHble pe3ybTaThbl

3JEMEHTHI TEOPUA MHOXECTB U MATEMATUYECKOM JJOTUKH
Buvinycknuk nayuumca:

e CcBOOOJHO ONEPUPOBATH MOHATUSIMH: KOHEYHOE MHOKECTBO, 3JIEMEHT MHOKECTBA,
MIOJIMHO>KECTBO, IIepeceueHne, 00bEIMHEHUE U PA3HOCTh MHOXKECTB, YHCIIOBbIE MHOKECTBA Ha
KOOPJAMHATHOW MPSMOM, OTPE30K, MHTEPBAJ, MOJYHUHTEPBAJI, IPOMEKYTOK C BBIKOJIOTOM
TOYKOH, rpaduuecKoe MpeaCTaBICHHEe MHOKECTB Ha KOOPAMHATHON TNIOCKOCTH;

® 33]aBaTh MHOXECTBA NIEPEUHUCICHUEM U XapaKTEPUCTUUECKUM CBOMCTBOM;

® OIEpUPOBATh NOHATUSMU: YTBEPKJICHUE, OTPULIAHUE YTBEPKACHUS, ICTUHHBIEC U JIOKHbBIE
YTBEPKACHUS, TPUUMHA, CIICACTBHUE, YACTHBIN cly4yail 00IIero yrBepKACHUsI, KOHTPIPUMED;

® IIPOBEPATH NPUHAUIEKHOCTD MIEMEHTA MHOKECTBY;

® HaxOJUTh NepeceueHre U 00beIMHEHNE MHOXKECTB, B TOM YU CJIE MIPEICTABICHHBIX IpapuuecKu
Ha YUCJIOBOM IIPSAMOM ¥ Ha KOOPAMHATHOM IIJIOCKOCTH;

® [IPOBOJUTH JI0KA3aTEIbHBIE PACCYKIEHUS 111 000CHOBAHUS UCTUHHOCTU YTBEPKICHUM.

B nosceonesnoui scuznu u npu usyuenuu opyux npeomemos:

® JCIIOJIb30BaTh YHCIOBBIE MHOKECTBA HA KOOPAMHATHOU NPAMOM U HA KOOPJAUHATHON
IJIOCKOCTH JIJIs1 ONIMCAHUS PEaIbHBIX MPOLIECCOB U SIBICHUI;

® [POBOJUTH JOKA3aTEIbHBIE PACCYKICHUS B CUTYallUsIX TOBCEIHEBHON KU3HH, ITPU PEILICHNUN
3a/1a4 U3 Ipyrux NpeIMeToB

Buvinycknuk nonyuum 603M0MCHOCHb HAYUUMbBCA:

e OIIEpUPOBATH NOHATHEM OIPEIEIICHNS, OCHOBHBIMU BHJIAMH OIIPENEIICHUN, OCHOBHBIMH
BHJIAMH TEOPEM;

® [IOHMMAaTh CyTh KOCBEHHOI'O JI0KAa3aTEIbCTBA;

® OIIEpUPOBATH MOHATUAMU CUETHOI'O U HECYETHOIO MHOKECTBA,

® [PUMEHATH METOJ MAaTEMATUYECKOW MHIYKLIUU JUUIS IIPOBEIECHHUS PACCYKICHUN U
JIOKA3aTeNIbCTB U NPU PEIICHUH 3a/1a4.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

® JCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK U A3BIK JIOTHKHU JUISI ONIMCAHUSI pEeaIbHbIX

MIPOLIECCOB U ABJIEHUH, PU PEUICHUH 3a/1a4 IPYTUX Y4eOHBIX MPEAMETOB

YUCJA U BBIPAKEHUSA
Buvinycknuk nayuumces:

e CBOOOJHO ONEPUPOBATH MOHATHIMU: HATypaIbHOE YHUCII0, MHOXKECTBO HaTypaIbHBIX YUCEN,
11€JI0€ YMCII0, MHOKECTBO IICJIBIX YHCeNl, OOBIKHOBEHHAS P00k, ACCATUYHAS IPOOb,
CMCIIaHHOC 4YUCJIO, paI_II/IOHaJH:HOC YHCJIO, MHOXXCCTBO paLII/IOHaJILHI:IX YHUCCII, prauHOHaanoe
YHUCJIO, KOPEHb CTENIEHU N, JCHCTBUTEIHLHOE YUCIIO0, MHOXKECTBO JICUCTBUTEIHHBIX YHCEIT,




r€OMETpPUYECKast HHTEPIIPETAlls HATYPAJIbHBIX, LIETbIX, PAIIMOHAJIbHBIX, IEHCTBUTEIbHBIX
qHCell;

MMOHUMAThH U OOBSCHATH PA3HUILY MKy MO3UITMOHHON M HETIO3UIIMOHHON CHCTEMaMU 3aITUCH
qHCell;

MEPEBOIUTH YKCIIa U3 OJHON CUCTEMBI 3aMUCH (CUCTEMBbI CUMCIICHUS) B IPYTYIO;

JIOKa3bIBaTh M UCIIOJIb30BATh MPU3HAKU JEITUMOCTA CYMMBbI M IPOU3BEACHUS IIPU BBHIMOIHEHUN
BBIYMCIICHUI U PELICHUU 33]1a4;

BBITIOJTHATH OKPYTIJICHHE PAllMOHATIBHBIX U UPPALMOHATBHBIX YHCEN C 3aJJaHHON TOYHOCTbIO;
CpaBHMBATh JICHCTBUTENIbHbIE YUCIIa PAa3HBIMU CIIOCOOAMH;

YIOPSA0YMBATh YKCIIA, 3aIMCAaHHBIE B BUJIE OOBIKHOBEHHOM U JIECATUYHOMN Ipo0H, Yuca,
3aMMcaHHbIe ¢ UCIOIB30BAaHUEM apu(METHUECKOTO KBAAPATHOTO KOPHS, KOPHEH cTerneHu
OoJible 2;

Haxoauth HOJI 1 HOK pa3ubiMu cioco6amMu U UCIOJIB30BaTh UX MPU PEIICHUH 33724,
BBITIOJTHATH BBIYUCIICHUS U TIPe0Opa30BaHus BRIPAKEHUI, COJIEpKANX JeHCTBUTEIbHBIC
YHCIIa, B TOM YHCIIE€ KOPHU HATYypaJbHBIX CTETICHEH;

BBITIOJTHATH CTaHIAPTHBIE TOXK/IECTBEHHBIEC TPEO0OPa30BaHUS TPUTOHOMETPUUYECKUX,
norapu()MUYECKUX, CTETIEHHBIX, HPPAIIHOHATBHBIX BHIPAKEHUH.

B nosceonesnoui scuznu u npu usyuenuu opyux npeomemos:

BBIIOJIHATE U OOBACHATH CpaBHCHUC PE3YJIbTATOB BBIUMCIICHHI IIpyu pCHIICHHUHA ITPAKTUYCCKHX
3aJa4, B TOM 4YHUCJIC HpI/I6J'II/I)KCHHBIX BLI‘IPICJ'ICHPIIZ, HCIIOJIb3YA pa3HbIC CIIOCOOBI CpaBHeHI/Iﬁ;
3allMCbIBaTh, CPABHUBATL, OKPYTJIATH YUCIIOBBIC JaHHBIC PCAJIbHBIX BEJIMYHH C
HCIIOJIb30BAHHUEM PA3HBIX CUCTEM U3MCPCHUA,

COCTaBJIATb U OUCHUBATH Pa3HbBIMH crmoco0aMu YHCIOBEIE BBIPpAXXCHUA IIPU pCIICHUHA
MPAaKTUYCCKUX 3aa4 U 3a/1a4 U3 JpYTUX y‘IC6HBIX npeaMETOB

Bbll’lyCKHuK nojiyuum 603MONHCHOCHb HAYHUUMDbCA?

CBOOO/JHO ONEPUPOBATH YMCIOBBIMU MHOXKECTBAMHU IIPU PELLICHUH 3a7ay;

IIOHMMATh IPUYMHBI U OCHOBHBIE HJIEW PACLIMPEHUS YACIOBBIX MHOXKECTB;

BJIa/IETh OCHOBHBIMM IOHATUSAMU TEOPUH JEIUMOCTH IIPU PELIEHUH CTaHAAPTHBIX 3a7a4
UMeTh 0a30BbI€ MPECTABICHUS O MHOXKECTBE KOMITJIEKCHBIX YHCET;

CBOOO/IHO BBINOIHATH TOKIECTBEHHbIE IPE0OPAa30BaHUsI TPUTOHOMETPUUYECKUX,
JI0TapuU(PMHUUECKUX, CTETIEHHBIX BbIPAXKEHMUIA;

BIaseTh (opmyinoii 6uHoma HeloToHa;

IIPUMEHSITH [IPU PELICHNUN 3aJa4 TeopeMy O JInHelHHoM npeacrasiaeHn HO/J;

YMETb BBINIOJHATH 3allUCh YHACIIA B O3UIIMOHHONW CUCTEME CUMCIICHUS;

MIPUMEHSATH NIPH PEeLLICHUHN 3ajiay LeTHble ApoOu;

MPUMEHSTDH [IPU PELICHUHN 33]]a4 MHOTOUJIEHBI C IEWCTBUTEIbHBIMU U LIETBIMU
kod(ppurmenTamu;

BJIA/IETh MOHATUSIMH NIPUBOIUMBIN ¥ HEIPUBOJUMBIN MHOTOUJIEH U IPUMEHATD UX NIPU
pELIEeHNH 3a]1a4;

MIPUMEHSITDH MPU perieHn 3a1a4 OCHOBHYIO TEOpeMY alreOphl;

MIPUMEHSTDH [IPU PELICHUH 3a]1a4 MpocTeiire PyHKINNU KOMIUIEKCHON IepeMEeHHOM Kak
reoMeTpuyecKre npeodpazoBaHus

YPABHEHUSA N HEPABEHCTBA

Buvinycknuk nayuumcs:

CcBOOO/IHO ONIEPUPOBATH MOHATUSAMU: ypaBHEHUE, HEPABEHCTBO, PAaBHOCUJIbHBIE YPAaBHEHUS U
HEPABEHCTBA, YPABHEHUE, SBISIONIEECS CIEICTBUEM IPYroro ypaBHEHMs!, YPaBHEHHS],
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE ITPE0Opa30BaHusl ypaBHEHUH;

pelarhs pa3Hble BUbl YPABHEHUN U HEPABEHCTB M UX CUCTEM, B TOM YHCIIE HEKOTOPBIE
ypaBHeHUs 3-ii U 4-ii cTeneHeil, poOHO-pallMOHaNbHbIE U UPPALMOHAJIBHBIC;



OBJIa/IETh OCHOBHBIMU THITAMU TIOKA3aTENIbHBIX, JJOTapU(PMUUECKUX, UPPALIMOHATIBHBIX,
CTETICHHBIX YPAaBHEHUI U HEPABEHCTB M CTAHIAPTHBIMU METOaMH MX PELICHUH U TPUMEHSTh
UX [IPU PELICHNN 3a/1a4;

IIPUMEHATH TeopeMy be3y K peleHno ypaBHEHUN;

IIPUMEHSATh TeopeMy Buerta aiis perieHuss HEKOTOPbIX YPaBHEHUH CTETIEHU BbIIIE€ BTOPOM;
IIOHUMAaTh CMBICJ TEOPEM O PAaBHOCHIIBHBIX U HEPAaBHOCUJIbHBIX IIPE0OPa30BaHUAX YpaBHEHUH
U YMETb UX JI0Ka3bIBaTh;

BJIQJIETh METOJJaMH PELICHHs YPaBHEHHI, HEPABEHCTB U MX CHCTEM, YMETh BRIOUPATh METO
petieHust 1 000CHOBBIBAThH CBOH BHIOOD;

UCIOJIb30BaTh METOJl UHTEPBAJIOB Ul PELICHUs HEPABEHCTB, B TOM UHUCIIE IPOOHO-
palMOHANBHBIX U BKJIIOYAIOUIMX B CE0s1 UPPaLlMOHAJIbHBIE BBIPA)KEHUS;

pemarh anredpanyecKkue ypaBHEHHs 1 HEPAaBEHCTBA U UX CUCTEMBI C ITapaMeTpaMu
anreOpandeckuM U rpapuyeckiuM METOIaMu;

BJIaJIeTh pa3HbIMU METOJIaMH JI0Ka3aTeJIbCTBA HEPABEHCTB;

pelaTh ypaBHEHHs B LIEJbIX YHCIAX;

n300pakaTh MHOKECTBA Ha TNIOCKOCTH, 3a7[aBaeMble YPaBHEHUSMHU, HEPABEHCTBAMH U MX
CHCTEMaMH;

CBOOO/IHO UCIIOJIb30BaTh TOXK/IECTBEHHbIE IIPE0OPa30BaHMs TP PEILICHUH YPaBHEHUN U CUCTEM
ypaBHEHUH

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

COCTABIISITh M PEIIaTh YPaBHEHHsI, HEPABEHCTBA, MX CHCTEMBI IIPU PEIICHUH 3a/1a4 JPYTUX
Y4eOHBIX MTPEIMETOB;

BBINOJIHATH OLEHKY IIPaBION0100Us PEe3yIbTaTOB, OIY4aeMbIX NPHU PEILIEHUH Pa3InIHbIX
ypaBHEHMI, HEPABEHCTB U UX CUCTEM IIPU PELICHUH 3a7a4 IPYTUX Y4€OHbIX IPEIMETOB;
COCTABIISITh M PEIIaTh YPABHEHHS U HEPABEHCTBA C MapaMeTpaMu MPH PEIICHUH 33a4 APYTHX
y4eOHBIX IPEIMETOB;

COCTaBJISATh YPABHEHUE, HEPABEHCTBO MWJIM UX CHUCTEMY, OMMCHIBAIOLINE PEATbHYIO CUTYAIIHIO
WA IPUKIIAHYIO 3a/1a9y, HHTePIPETUPOBATH MOJYYCHHBIE PE3YIIbTATHI;

UCII0JIb30BaTh MPOTrPaMMHBIE CPE/ICTBA MPH PEIIEHUH OT/IEJIbHBIX KJIaCCOB YpPaBHEHUN U
HEPaBEHCTB

Bbll’lyCKHuK nojiyuum 603MONCHOCHb HAYHUUMDbCA?

CBOOO/IHO OTIPEAETSATH THII U BEIOMPATh METOJ PEIICHHUS MTOKA3aTeNbHBIX U JOTapu(OMUUECKUX
YPaBHEHUH U HEPABEHCTB, UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB, TPUTOHOMETPUUYECKUX
YPaBHEHU U HEPABEHCTB, UX CUCTEM;

cBOOO/HO peniaTh CUCTEMbI TUHEHHBIX YPaBHEHMUIA;

pelaTb OCHOBHBIE TUIIBI YPABHEHUN U HEPABEHCTB C ITApaMETPAMMU;

MIPUMEHATD NP pelIeHnH 3a1a4 HepaBeHcTBa Komm-bynskosckoro, bepuymnu;

HMMETH ITPEACTABICHUE O HEPABEHCTBAX MEXY CPEIHUMHU CTEIIEHHBIMU.

®YHKIAN

Bbmycmmk Hayuumcsa:

BJIAJIETh MOHATUSMU: 3aBUCUMOCTb BEIMYMH, (DYHKIIMS, apTyMEHT U 3HaueHHe (QyHKIINH,
00J1acTh ONpeeNICHUs U MHOXKECTBO 3HaYeHUN (YHKUUH, rpaduK 3aBUCUMOCTH, TpapuK
GbyHKIUH, HyId QYHKIUHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTaHUE HA YHCIIOBOM
MIPOMEXYTKe, yObIBaHUE Ha YUCIOBOM MTPOMEKYTKE, HanOOJIbIIee M HAMMEHbIIIEe 3HAYCHNE
(YHKIIMU Ha YUCIIOBOM NPOMEXKYTKE, eproudeckas QyHKIUs, EPHOJ, YETHAsI U HeUeTHas
(GyHKINU; yMETh IPUMEHATH 3TH MOHATHS IIPU PELICHUH 33/1a4;

BJIAJIETh IOHATHUEM CTENIeHHask QYHKIINSA; CTPOUTH €€ rpaMK U YMETh IIPUMEHATh CBOICTBA
CTENEHHON (YHKLUU MPH PEIICHUH 3a1a4;

BJIAJICTh MOHATUSMU TTOKa3aTeNbHas (PYHKIUS, SKCIIOHEHTA; CTPOUTh UX T'papUKU U YMETh
MPUMEHSTH CBOICTBA NOKA3aTENbHOM (PYHKIMH MTPU PELICHUHN 33/1a4;



BJIJICTh MOHATHEM JorapudmMudeckas QyHKIUS; CTPOUTD ee rpaduK U yMETh IPUMEHSTh
CBOMCTBa Jlorapu(pMUUECKO QyHKIIMH IPU PELICHNH 33/1a4;

BJIAJIeTh MOHATUAMU TPUTOHOMETPUUECKUE (PYHKIIUH; CTPOUTH UX IpauKu U YMETh
MPUMEHSTH CBOICTBA TPUTOHOMETPUYECKUX (PYHKIUI MPH PELICHUHN 3a/1a4;

BJIaJIeTh MOHATHEM 00paTHas (PYHKLMS; IPUMEHATh 3TO MOHATHE NP PEILICHUH 3aa4;
IIPUMEHSATH [P PELLICHUHU 331a4 CBOMCTBA (DYHKIIMH: YETHOCTh, IEPUOAUYHOCTD,
OrPaHUYEHHOCTb;

MPUMEHSATH MIPH PELLICHUH 337a4 MpeoOpazoBaHus rpaduKoB QyHKIHH;

BJIQJICTh MOHATUSMH YUCIIOBASI ITOCIIEI0BATEIbHOCTD, apU(METHUECKAs K TEOMETPHUECKAs
MIPOTPECCHUS;

IPUMEHSATH [P PELLICHUHU 3aJa4 CBOMCTBA U MPU3HAKU apu(PMETUUECKON 1 FeOMETPUIECKOM
MPOTrPECCUi.

B nosceonesnoul scuznu u npu uzyueHuu opyaux y4eOHvlx npeomemos:

OIPEAETATH MO rpaduKaM U MCIOIb30BATh IJIS PEIICHNUS IPUKIIAIHBIX 33124 CBOWCTBA
peaJIbHBIX MIPOLIECCOB U 3aBUCUMOCTEH (HanOobIINe 1 HAUMEHbIINE 3HAYEHUSI, TPOMEKYTKU
BO3pacTaHus U yObIBaHUS (PYHKINH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, ACUMIITOTHI, TOUKU
neperu6da, nepuoi U T.11.);

MHTEPIIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYAIIHU;.
OIPEAEISATH MO rpaduKaM MPOCTEHIIIE XapaKTEPUCTUKHU TIEPHOTNYECKHIX MTPOIIECCOB B
OnoNIOTHY, SKOHOMHUKE, MY3bIKE, PAIHMOCBSI3H U JIp. (aMILTUTY 1A, IEPUOA U T.I1.)

Bbll’lyCKHuK nojiyuum 603MONCHOCHb HAYUUMDbCA?

BIIQ/IETh MOHITHEM aCUMIITOTHI M YMETh €r0 IPUMEHSITh NPH PEIICHUH 33]1aY;
MIPUMEHSTh METO/IbI PEUIeHUs] MPOCTEHINX AU PepeHInaTbHBIX YPaBHEHU MTEPBOTO U
BTOPOT'O TOPSTIKOB

AJIEMEHTBI MATEMATHYECKOI'O AHAJIM3A

Bbll’lyCKHuK Hayvumcsa:

BIIQ/IETh MOHATHEM OECKOHEUHO YOBIBAIOIIAsl TEOMETPUYECKAs IPOTPECCHS U YMETh MPUMEHSITh
€ro IpH PEeILIECHUH 3a/1a4;

MIPUMEHSATD JIJIS1 PEIICHUS 3374 TEOPUIO TIPEIEIIOB;

BIAJIETh HOHITUSIMHU O€CKOHEUHO OONBIINE U OSCKOHEYHO MaJIble YHCIIOBLIE
MOCIIE0BATEIHHOCTH U YMETh CPAaBHUBATh OECKOHEYHO OOMBIIHE U OECKOHEYHO MaJble
IOCJIEJOBATEILHOCTH;

BIIQ/IETh MOHATHSIMH: MPOU3BOIHAS (DYHKIIMU B TOUKE, MPOU3BOAHASA (DYHKIINH;

BBIYUCTIATH MPOU3BOAHBIE DTIEMEHTAPHBIX (QYHKIUI U UX KOMOWHAIUH;

HCCIeNoBaTh PYHKIIMM HA MOHOTOHHOCTH U 9KCTPEMYMBI;

CTPOUTH TpaQUKU U MPUMEHSATH K PEUICHHIO 337a4, B TOM YHCIIE C TapaMeTpoM;

BIIQ/IETh MOHATHEM KacaTelbHas K TpaduKy QYHKIIUN U YMETh IPUMEHSTH €T0 MPU PEeIICHUN
3aJ1ay;

BIIQJIETh TOHATHSMHU TTIepBOOOpa3Hasi PyHKITHs, OTIPEICTICHHBIN HHTETPAT,

MpUMEHSITh TeopeMy HproToHa—JIeliOHMIIa U ee CIIeCTBUS AJIs pelIeHHs 3a/1a4.

B nosceonesnoul scuznu u npu uzyueHuu opyaux y4eoHvlx npeomemos:

peliaTh NPUKIAJTHBIC 3aJa4N U3 6I/IOJ'IOFI/II/I, (1)I/I3I/IKI/I, XUMHHU, DKOHOMHUKHU U APYTrUuX MNpeamMeToB,
CBA3aHHBIC C UCCICAOBAHUEM XAPAKTCPUCTUK ITPOLECCCOB;
HHTCPIPCTUPOBATH IMOJTYYCHHBIC PC3YJIbTAThHI

Bbll’lyCKHuK noayuum 603MONHCHOCHIb HAYUUMDbCA:

cBOOO/IHO BJIaJIETh CTAHJIAPTHBIM alapaToM MaTeMaTHYECKOT0 aHalu3a I BIYUCICHUS
MIPOU3BOJIHBIX (YHKIIMH OJHOMN MepEeMEHHOM!;

CBOOOJHO IPUMEHSTH anmapaTr MaTeMaTHUYECKOr0 aHAIN3a JJIs MccaeloBaHus QYHKIUN 1
MOCTPOEHHS IpauKOB, B TOM YHCIIE UCCIET0BAHMS HA BBITYKIIOCTD;

OIIepUPOBATH MOHATHEM IIEPBOOOPa3HON (DYHKIIMHU AJIs pEIIeHUs 3a/1a4;



OBJIA/IETh OCHOBHBIMHU CBeIeHUSIMU 00 nHTerpasie Heiorona—JIeiibHuma u ero npocredmmx
IIPUMEHEHMSIX;

OIIEpUPOBATh B CTAHIAPTHBIX CUTYALUAX IPOU3BOJHBIMU BBICIINX ITOPSIKOB;

YMETh MPUMEHSATh IPU PEIICHUH 33/1a4 CBOMCTBA HEMPEPHIBHBIX (DYHKIIHIA;

YMETh IPUMEHSATH IIPU PELLIEHUH 3a/1a4 TeopeMbl Beliepmpacca;

YMETb BBIIOJIHATH NPUOIMKEHHBIE BBIUUCICHUS (METO/IbI PEIIEHNS YPAaBHEHUM, BBIYUCIICHUS
OTPEICIICHHOTO UHTETpaia);

YMETb IPUMEHSATH IPUI0KEHUE IPOU3BOIHOMN U ONPEECIICHHOTO MHTErpajla K pelIeHHIO 3a1a4
€CTECTBO3HAHHS,

BJIQJICTh MOHATUSMU BTOPAasi IPOU3BOJIHAS, BBITYKIOCTh rpaduka (GyHKIMU U YMETh
UCCIIeI0BaTh (PYHKIIMIO HA BBITYKIIOCTh

CTATHUCTHUKA U TEOPUSI BEPOITHOCTEM, IOTUKA U KOMBAHATOPHUKA

Buinycknuk nayuumesn:

OIIEPUPOBATH OCHOBHBIMH OITUCATEILHBIMH XapaKTEPUCTHKAMU YHCIOBOTO HAOOpa, TOHITHEM
reHepabHasi COBOKYITHOCTh M BBIOOPKOIL U3 Hee;

OTIEPUPOBATH IOHATUSMHU: YaCTOTA U BEPOSITHOCTH COOBITHUS, CYMMa H IPOU3BEIACHHE
BEPOSITHOCTEH, BBIYUCIISATH BEPOSITHOCTH COOBITHUI Ha OCHOBE MOJICYETA YHUCIIA UCXOJIOB;
BJIa/IETh OCHOBHBIMH MOHSATUSMU KOMOUHATOPUKH U YMETh UX MPUMEHSTH NIPU PEIICHUH 3a]1aY;
MMETh Ipe/ICTaBIeHne 00 OCHOBAaX TEOPUU BEPOSITHOCTENH;

HMMETH MPEJCTABICHUE O MATEMATUYECKOM OXUJAHUU U JUCIEPCUH CITyYalHbIX BEJIHYUH;
HMMETH MPEJCTABICHUE O COBMECTHBIX PACIIPEACICHUAX CIy4YallHbIX BEJINYUH;

MMOHUMATh CYTh 3aKOHA OOJBIINX YHCET U BBIOOPOYHOTO METO/1a U3MEPEHHS BEPOSTHOCTEH;
HMMETh MPEJCTaBICHUE O HOPMAIBHOM paclpeiesIeHU! U IpUMepax HOPMaJIbHO
pacrpeiesIeHHbIX CIIy9ailHbIX BEJTUYHH;

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

BBIYHUCIISITH WJIM OIEHUBATh BEPOSTHOCTH COOBITHI B peaIbHON KU3HU,
BBIOMPATh METO/IbI MOXOISAIIETO MPEACTABICHUS U 00paOOTKHU TaHHBIX

Bbll’lyCKHuK nojiyuum 603MONCHOCHb HAYUUMDbCA?

UMETb MPEJCTABICHUE O IEHTPAIIbHON MPEeIbHON TeopeME;

UMETb MPEJCTABICHNE O BBIOOPOUYHOM K03 (ppULIMEeHTE KOpPENsUM U JIMHEHHOH perpeccuy;
UMETb MPEJCTABICHUE O CTATUCTHUECKUX TMIIOTe3ax U MIPOBEPKE CTATUCTUUECKOM I'MIIOTE3HI, O
CTaTUCTHUKE KPUTEPHS U €€ YPOBHE 3HAUMMOCTH;

WUMETH MPEJICTABIICHUE O CBS3H AMITUPHUECKUX U TEOPETHUECKUX PACIIpEIeIICHHH;

UMETb MPEJCTABICHUE O KOAUPOBAHUM, IBOUYHOM 3aMKCH, TBOUYHOM JIEPEBE;

BJIaJIeTh OCHOBHBIMU MOHATHAMM Teopuu rpados (rpad, BepiimHa, pedbpo, CTeneHb BEpIINHBI,
IyTh B rpade) 1 yMeTb NPUMEHSTh UX MIPU PELLIeHUH 3ajay;

WUMETP MPEJICTABIICHHUE O JICPEBBSIX U YMETh IPUMEHSTH IIPH PEIICHUH 33]1a4;

BJIQJICTh MMOHITHEM CBSI3HOCTh H YMETh IIPUMEHSTh KOMIIOHEHTHI CBS3HOCTH TIPU PEIICHUN
3aay;

YMETh OCYLIECTBIATH IyTH M0 pedpam, 00X0 bl pedep U BepIlIrH rpada;

BJIJIETh MOHATUSMU KOHEUHbIE U CUCTHBIE MHOXKECTBA U YMETh UX NMPUMEHSATH MPH PEeIICHUH
3aay;

YMETh IPUMEHSATh METO/ MaTeMaTHUECKON NHIYKIINY;

YMETh PUMEHATh NpUHIMI [{upuxie npu peleHnun 3a1a4

TEKCTOBBIE 3ATAYA

Buvinycknuk nayuumcs:

peliaTh pa3Hble 3aa4l MOBBIIIEHHONW TPYAHOCTH;
aHAJIM3UPOBATh YCIOBUE 33a[]aul, BEIOUPATh ONTUMANIbHBIN METO/ PEIlieHus 3a1auH,
paccMmarpuBasi pa3JIMyHbIe METO/IBI;
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CTPOUTH MOJACIIb PCUICHUA 3aa4u, IPOBOAUTH JOKA3ATCIIbHBIC PACCYXKACHUS IMPU PCHICHUN
3a/1a4u;

periaTh 3a7a4u, TpeOyroIIre nepedopa BApUaHTOB, TPOBEPKH YCIOBUH, BEIOOPA ONITUMAIILHOTO
pe3yibTara;

AHAJM3UPOBATh U MHTEPIIPETUPOBATH IMOYUYCHHBIE PEIICHUS B KOHTEKCTE YCIOBHUS 3a/1a4H,
BBIOMPATH PEIICHUs, HE IPOTUBOPEYAIE KOHTCKCTY;

NEPEeBOIUTH MPH PEIICHUH 33aa4i HH(POPMAIUIO U3 OAHOM (POPMBI 3a1KCH B IPYTYIO,
UCTOJIB3Ys IIPU HEOOXOTUMOCTH CXEMBbI, TaOJIHIIbL, TpadUKH, TUArPAMMBI.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

peliaTh NPAKTHUYCCKUC 3aJa9U U 3ada4U U3 APYTUuX NpeaAMCTOB

I'EOMETPUA

Buvinycknuk nayuumcs:

BJIa/IETh TEOMETPUUYECKUMU MOHITUSIMU [P PELICHUHU 3314 U IPOBEJCHUH MaTeMaTHUYEeCKUX
pacCyXIeHUI;

CaMOCTOSITEIILHO (POPMYITUPOBATE ONPEACICHUS TEOMETPUICCKIX (DUTYD, BBIBUTATH THIIOTE3bI
0 HOBBIX CBOMCTBAX M MPU3HAKAX T€OMETPUUICCKUX (PUTYp 1 0OOCHOBBIBATH WU ONIPOBEPIaTh
1X, 00001aTh WK KOHKPETH3UPOBATh PE3YIbTAThl HA HOBBIX Kilaccax (Uryp, MpOBOAUTH B
HECJIOXKHBIX CITydasX KIacCU(UKAIMIO GUTYP IO PA3TUIHBIM OCHOBAHUSM;

HCCIIEIOBATh YEPTEkKH, BKIIOYast KOMOMHAIMH (PUTYp, U3BIEKATh, MHTEPIPETUPOBATH U
peoOpa3oBbIBaTh HHGOPMAIUIO, IPEICTABICHHYIO Ha YepTekKax;

peniaTh 3aJja4i reOMETPUIECKOTO COJIEP KaHMs, B TOM YMCJIE B CUTYalMsIX, KOTJa aJITOPUTM
pEIIeHUs He CIIeyeT SIBHO U3 YCIOBHUS, BBITOIHATH HEOOXOAUMBIE JIJIS PEIICHUS 3a/1a4l
JIOTIOJTHATEIBHBIE TIOCTPOCHUS, MCCIIEA0BATh BOZMOKHOCTh IIPUMEHEHUS T€OpeM U (HopMyIT
JUIS pellleHus 3a/1ay;

yMeTh (POPMYITUPOBATH U JIOKA3bIBATH TEOMETPUUCCKUE YTBEPIKICHUS;

BJIAJICTh TIOHATUSIMU CTEPEOMETPHUU: TIPU3Ma, MapajuIieeNuIe ], TupaMuaa, TeTpa’ip;

HMMETh MPEJCTaBICHUsI 00 aKCHOMaX CTEPEOMETPHUU U CIEACTBUSX U3 HUX U YMETh TPUMEHSTh
WX TIPU pEIICHUH 33714,

YMETh CTPOUThH CEYEHUSI MHOTOTPAHHUKOB C UCIOJIb30BAHUEM PAa3IUYHBIX METOJIOB, B TOM
YHUCJIE U METOJA CJIEJIOB;

HMMETh MPEJCTABICHUE O CKPEIIUBAOIIUXCS MPSIMBIX B IPOCTPAHCTBE U YMETh HAXOUTh yroJl
Y PacCTOSIHUE MEX]Ty HUMU;

MIPUMEHATH TEOPEMBI O MAPAJIIEIIBHOCTH MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE MIPH PELLICHUU
3ajay;

YMETb MIPUMEHSTH MapajielbHOE MPOEKTUPOBAHUE ATl U300pakeHust Gpuryp;

YMETh IPUMEHSAThH NEPIEHANKYIISIPHOCTH IPSIMOM U INIOCKOCTH IIPH PELICHUU 33]1a4;

BJIAJIETh OHATUSAMU OPTOrOHAJILHOE TPOECKTUPOBAHKE, HAKIIOHHBIE U UX MPOEKLIUU, YMETh
MIPUMEHATH TEOPEMY O TPEX NEPHEHANKYIIApAX MPHU PEUICHUU 3a/1aY;

BJIQJIETh TIOHATHUSIMHU PACCTOSIHUE MEX Y GUTYypaMH B POCTPAHCTBE, OOIINI TEPIICHAUKYJISP
JIBYX CKPEIIUBAIOITUXCS MPSIMBIX U YMETh MPUMEHSITh UX MIPH PEIICHNUN 3a/1a4;

BJIAJIETh TOHSATUEM YTOJI MEKY MPSIMOU U MJIOCKOCTBIO U YMETh IPUMEHSTh €r0 NP PELICHUN
3a/1a4;

BJIQJIETh TTOHATHUSIMHU JBYTPAHHBIN yroJl, yTOJI MKy TUIOCKOCTSIMH, TIEPIICHIUKYIISIPHBIC
MJIOCKOCTH ¥ YMETh MIPUMEHATh UX MPH PEILICHUH 33]1ay;

BIIQJIETh TTOHATHSAMU MPU3Ma, TTapaUIeTICIUIe]] ¥ MPUMEHITH CBOMCTBA MapajuieJenuIe/a mpu
peleHuy 3a1ay;

BJIAJIETh OHATUEM IPSIMOYTOJIbHBIN Napallieenune]] U IPUMEHITh €r0 MpY PEIICHUH 3a/a4;
BJIAJICTh OHATUSIMU MUpaMuUa, BUABI TUPAMUJ, JIEMEHThI PABUIIbHOW MUPaAMUIbl U YMETh
MIPUMEHATh UX TP PELICHUU 33]1a4;

MMETh MPEJCTaBIeHNE O TeopeMe Dilepa, MPaBUIbHBIX MHOTOTPAHHUKAX;
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BJIA/IETh MOHATHEM IIIOLIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh IPUMEHSTh €r0 IIPH
pELIEeHNH 33/1a4;

BJIAJIeTh MIOHATUSAMU TeJa BpalleHusl (LHMIMHAP, KOHYC, ap 1 cdepa), UX CEYeHUs U yMEThb
IIPUMEHSTh UX IPU PELICHUU 3a/1a4;

BJIAJIETh IOHATUAMU KacaTelbHbIE MIPSIMbIE U INIOCKOCTH U YMETh IPUMEHATh U3 IPU PEILICHUU
3ajau;

UMETb MPECTABICHHS O BIIMCAHHBIX U ONMCAHHBIX chepax U yMeTh MPUMEHSTh UX IPU
pellIeHnH 3a/1a4;

BJIAJIeTh MIOHATUAMHU 00beM, 00bEMbl MHOIOI'PaHHUKOB, TEJI BPAIlEHUS U IPUMEHATh UX MIPU
peLleHNH 3a/1a4;

UMETh IPEJCTABIEHUE O Pa3BEPTKE LWINHAPA U KOHYCA, IIJIOLAAN TIOBEPXHOCTH LUINHIpA U
KOHYCa, YMETh IPUMEHSITh UX MPU PELICHUU 3a/1a4;

UMETb MIPEJCTABICHUE O IUIOIIAAH c(hepbl U yMETh IPUMEHSTh €ro MPH PELICHUHN 3a/ay;
YMETh penIaTh 3a7a4i Ha KOMOMHAIIMY MHOTOI'PaHHUKOB U TEJI BPaIllEHUS;

MUMETH MPECTABICHHUE O MOI0O0MH B MPOCTPAHCTBE U YMETH PeIlIaTh 3a/[a4i Ha OTHOIIICHHUE
00BEMOB H TUIOIIAJICH MOBEPXHOCTEH MOAOOHBIX HUTY.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

COCTaBJISATh C MCIIOJIb30BAHUEM CBOMCTB rCOMCTPHUICCKUX CI)I/Ipr MaT€MaTU4YCCKUEC MOACIIN AJIA
pelICHUA 3a4a4 IMPAKTUYCCKOr0 XapakKTepa U 3aaa4 U3 CMCKHBIX AUCHUILINH, HCCIICI0BATh
MOJIYUYCHHBIC MOJCIIN U UHTCPIIPETUPOBATL PE3YJIbTAT

Bbll’lyCKHuK nojiyuum 603MONCHOCHb HAYUUMDbCA?

UMETh MPEJCTABICHHE 00 aKCHOMATHYECKOM METOJIC;

BJIQJICTh MOHITUEM I'€OMETPUYCCKHE MECTA TOYCK B POCTPAHCTBE U YMETh IPUMEHSTh UX TSI
peleHHs 3a1a4;

YMCETb IPUMCHATH JJIA pCIICHUS 3a4a4 CBOICTBA INIOCKUX U ABYT'PaHHBIX YIJIOB, TPEXTPAHHOT'O
yTiia, TeOPEMbl KOCHHYCOB M CHHYCOB JJIsS TPEXTPAHHOTO YTJIa;

BIIQ/IETh MOHATHEM MEPIEHINKYISIPHOE CEYSHHE MMPU3MBI B YMETh IPUMEHSTH €T0 MPU
pEIIeHUH 33]1aY;

HUMETHh NPEACTABIICHUC O HBOfICTBGHHOCTI/I IMPpaBUJIbHBIX MHOT'OI'PAaHHUKOB;

BIIQ/IETh MOHATHSIMH LIEHTPAIFHOE U MapaJUIeTbHOE MPOSKTUPOBAHKIE U IPUMEHSATD UX MPU
MMOCTPOCHUH CEYEHHUI MHOTOTPAHHUKOB METOJ0M MPOEKIINA;

HUMETHh NPCACTABIICHUC O pa3BECPTKEC MHOTOTpaHHUKA U KpaT‘-IafIHIeM IIYTH HAa ITOBCPXHOCTHU
MHOTI'OrpaHHHUKaA,

MMETh MPEJICTaBICHNE O KOHUYECKUX CEUCHUSIX;

HMMETh MPEeJICTaBICHUE O Kacalmuxcs chepax U KOMOMHAIIMY TEN BPAIICHUS U yMETh
MIPUMEHSITh UX TPU PELICHUH 3a/1a4;

MIPUMEHSITH [IPU PELICHNUH 3a]1a4 (pOpMyITy pacCTOSTHUS OT TOUYKHU J0 INIOCKOCTH;

BJIa/IETh Pa3HBIMU CIIOCOOAMHU 33/1aHUS MPSIMON YpaBHEHUSMU U YMETh IPUMEHSATh MIPU
pElIeHNH 33]1aY;

MNPUMCEHATH IPHU PECIICHUHU 3aJa4 U TOKA3aTCIIbCTBE TCOPEM BeKTOpHLIﬁ METOA U METO
KOOpJIMHAT;

MMETh MpeJICTaBIeHNnEe 00 akcHoMax o0beMa, MPUMEHSITh POPMYITBl 00BEMOB MPSIMOYTOIBLHOTO
napajuieNienumneaa, Ipu3Mbl U TUPAMUJIbL, TETPadpa MPU PEUICHUH 3a/1a4;

MIPUMEHSTH TEOPEMbI 00 OTHOLIEHUSIX 00BEMOB NP PELICHUH 3a/1a4;

IMPHUMEHATE UHTETpAJl AJId BBIYHUCICHUA 00BEMOB 1 HOBerHOCTeﬁ TCJI Bpalll€HW A, BBIYHUCIICHUA
I0maau chepruaecKoro mosica 1 00beMa apoBOro CJos;

MMETh TPEJICTaBICHUE O JBMKCHHSIX B IPOCTPAHCTBE: MapauieIbHOM MEPEHOCE, CHMMETPHH
OTHOCHUTEINLHO MIOCKOCTH, IIEHTPAIILHON CUMMETPHH, TOBOPOTE OTHOCUTEIBLHO MPSMOIA,
BUHTOBOI CHMMETPHUH, YMETh IIPUMEHSTh UX TIPU PEIICHUH 3a/1a4;

HUMCTH NPCACTABIICHUC O IJIoIIaaAu OpTOFOHaHBHOﬁ IMPOCKIIUU;

UMETh MPEJICTABICHHE O TPEXTPAHHOM U MHOTOTPAaHHOM YTJI€ U TIPUMEHSTh CBOMCTBA TTIOCKHX
YIII0B MHOTOTPAaHHOTO YTJIa MPU PEIICHUH 3a]1a4;
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® UMETh IPEJCTABICHUS O IPEOOPA30BAHNY MTOAOOUS, TOMOTETHH U YMETh IPUMEHSATH UX MPH
peILIeHIH 3aa4;

®  yMeTh pemarh 33/1a41 Ha IUIOCKOCTH METOJJaMU CTEPEOMETPHH;

® yMeTh NPUMEHATH (OPMYIIBI 0OBEMOB IIPH PELICHUHU 3a7a4

BEKTOPBI U KOOPAUHATBI B IPOCTPAHCTBE
Buvinycknuk nayuumcs:
® BJIAJCTH NOHATUAMH BEKTOPBI U UX KOOPIUHATHI;
® yYMETb BBIOJIHATH ONEPALMU HAJl BEKTOPAMH;
® JCIIOJIB30BATh CKAJIPHOE IIPOU3BEICHUE BEKTOPOB IPU PEILECHUH 3a/1a4;
® [IPUMEHSTh YPaBHEHME IUIOCKOCTH, (DOPMYJTy PACCTOSHUSA MEXKAY TOUKAMHU, YpaBHEHUE c(hepbl
IIPY PELICHNN 3a]1a4;
® [IPUMEHATH BEKTOPBI U METOJ KOOPJAUHAT B IIPOCTPAHCTBE IIPU PELICHUH 3a/1a4
Boinycknuk nonyuum 603M03#CHOCHIb HAYHUMbBCA:
® HaxoJuTh 00bEM MapajljiesieuIeaa U TETPasapa, 3aJaHHbIX KOOpIMHATAMU CBOUX BEPIINH;
®  3a]aBaTh IIPSMYIO B IPOCTPAHCTBE;
® HaxXOoJUTb PACCTOSAHHUEC OT TOUKHU 0 INIOCKOCTU B CUCTEMEC KOOPAUHAT,
® HaxOoJUThb PACCTOSAHUEC MCKAY CKPCIIUBAOIINMUCA ITPAMBIMHU, 3aJTaHHBIMA B CUCTCMC
KOOpAUHAT

NCTOPUA MATEMATHUKHU
Buvinycknuk nayuumces:
® UMETh IPEACTABICHUE O BKJIAE BBIJAIOIMINXCSA MATEMAaTUKOB B PA3BUTHUE HAYKU;
e [IOHMMAaTh POJIb MATEMATUKH B pa3BuTuu Poccun

METOAbI MATEMATHKH
Boinycknuk nayuumesn:
® JCIOJIb30BaTh OCHOBHBIE METO/bI JOKA3aTEIbCTBA, IIPOBOAUTE JOKA3aTEIIbCTBO U BBIIIOJIHATH
OIPOBEPIKEHUE;
® [IPUMEHATH OCHOBHBIE METO/bI PELICHUS MATEMAaTUYECKUX 3a/1a4;
® Ha OCHOBE MaT€MaTHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE XapaKTEpU30BaTh KPacoTy U
COBEPULICHCTBO OKPYXKAIOLIET0 MUpa U MPOU3BEICHUI UCKYCCTBA;
® [IPUMEHATH IPOCTEUIINE IPOrPAMMHBIE CPEICTBA U HJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
[P PELICHUN MaTEMaTUYECKUX 3a7ad;
® [I0JIB30BaThCs IPUKJIAJAHBIMU IIPOrPaMMaMHU U IIPOrpaMMaMK CUMBOJIbHBIX BBIUMCIIEHUH JUIS
HCCIIeJOBaHUS MaTeMaTUYECKUX 00BEKTOB
Boinycknuk nonyuum 603mM03#CHOCHIb HAYHUMbCA:
® [IPUMEHSTh MaTeMAaTUUYECKUE 3HAHUS K UCCIIEOBAaHUIO OKPYKAIOILIETr0 MUpa (MOAETUpOBaHHE
(U3MYECKUX MPOLIECCOB, 33141 YKOHOMHKH )

Paznen I1. Conep:xanue yueOHOT0 npeamera

Auiredpa ¥ HaYaIa MATEMATHYECKOI0 AHAJIN3a
10 xiace
IToBTOpeHue Kypca anaredpnl 7-9 kiaccoB
®opmyiel cokpariéHHoro ymMHoxkeHus. IIpeoOpa3oBaHue palMOHAIBHBIX BBIPAXKEHUH, B TOM YHUCIIE
coJiepKallnX KOpHU. PerieHne KBaapaTHbIX ypaBHEHMI, TeopeMa Buera. YpaBHeHUs: U HEpaBEeHCTBA.
Cucrempl ypaBHEHUI U HEPABEHCTB.

JlelicTBUTEILHBIE UM CJIA
HarypanbsHble u nenbie yucia. JlenumMocTs HaTypaibHbIX yrcen. CBOMCTBA JETUMOCTH.
[Mpuznaku genumoctu. [IpocTeie u coctaBHbie uncna. Jlenenue ¢ ocrarkoM. Hanbonpmmii oOmmii
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JeTUTENh U HauMEeHblIee 00I11ee KpaTHOEe HECKOJIBKUX HAaTYpabHBIX yrcen. OCHOBHAs TeopemMa
apu(mMeTuKH HaTypaibHbIX uncen. Pannonansuelie yncna. MppamuonaibHble yncia. MHOXKECTBO
JNENCTBUTENBHBIX ynced. Monyib aeiicTtBuTenpHoro uncia. CpolictBa Moayiiel. Pemenne ypaBHeHU
1 HepaBeHCTB ¢ MoayJieM. [Toctpoenue rpadukoB pynknuit y=[f(x)|, y=1f(|x|). MeTroa maremaTu4eckoi
WHIYKIIH.

YuciioBbie PyHKIIUT

Onpenenenne ynuciaoBoi PyHKIMU U criocoOwI ee 3amanus. CBorcTBa pynkiuii. [Toctpoenue
rpadukoB pynkuuii. ['padudeckoe penieHre ypaBHEHHUH U HepaBeHCTB. DyHKIUU «IpOOHAS YacTh
gyuciay y={X} u «enas yactb ynciaa» y=[X]. Airoputm ucciaeaoBanus GyHKIUI HAa YETHOCTb.
[lepuonnueckue pynkunu. O6paTHast QyHKITHSL.

Tpuronomerpuyeckue pyHKIUUHA

YucnoBass OKPYXHOCTb. UmMCIIOBasi OKPYXHOCTh Ha KOOPIAMHATHOH IuiockoctH. CHHYC H
KOCHHYC, TaHI€HC M KOTAaHTEHC 4Kcia. TpUroHoMeTpuyueckre (QyHKIMU YUCIOBOTO apryMeHTa, MX
cBoiicTBa U rpaduku. ['pagycHoe U paguaHHOE MU3MEPEHHE YIJIOB, TPUTOHOMETPHYECKUE (YHKIIMU
YHCJIOBOTO, YIJIOBOTO apryMEHTa.

OCHOBHbBIC TPUTOHOMETPUYECKHE TOXKIECTBA, CBS3bIBAIOLIME (DYHKIMH OJHOTO M TOTO K
apryMEHT, UX NMPUMEHECHHUE JUIS BBIYUCICHUS 3HAYCHHI TPUTOHOMETPHYECKUX (PYHKIIMH HEKOTOPOTO
apryMeHTa 10 U3BECTHOMY 3HAYCHHIO OJHOW W3 TPUTOHOMETPHYECKUX (DYHKIMH TOTO )K€ apryMeHTA.
@opMyIIbI IPUBEACHUS.

[IpeoOpazoBanre rpaguKOB: MNapauICIbHBIA IEPEHOC, CHMMETPUSi OTHOCHTEIIBHO OCei
KOOPJMHAT U CUMMETpPHUSI OTHOCUTEIILHO Hadayia KOOPAWHAT, CAMMETPHUSI OTHOCUTEIBHO NPSMON Y=X,
pacTsbKeHHe U CKaTHe BIOJb oceit koopauHar. [loctpoenue rpaduka ¢pynkuuu y=mf(x) u y=f(kx),
ecnmu m3BecteH rpadpuk dynkuuu Y=f(X). Ilepuommunocts QyHkimid. ['paduk rapMOHHUECKOTO
KoJe0aHusl.

Tpuronomerpuyeckue ypaBHeHHUs

ApKCHHYC, AapKKOCHUHYC, apKTaHI€HC, AapKKOTaHIeHC 4yucia. PemeHwe mpocTermmx
TPUTOHOMETPUYECKUX YpaBHEHUN. MeETOBI pelieHuss TPUITOHOMETPUYECKUX YPABHEHUM: pa3sIoKEHUE
Ha MHOXHUTEIH, BBEICHHE HOBOW mepeMeHHOW. OnHopomHbie ypaBHeHus. [Ipocrteitmume
TPUTOHOMETPUYECKUE HEPABEHCTBA.

IIpeodpa3oBanue TPUTOHOMETPHYECKHX BbIPAKEHMI

@dopMyITbl CII0KEHHS ApTYMEHTOB, (OPMYJIbI IBOMHBIX YIJIOB, IOHIKEHUs cTerneHu. [IpeodpazoBanue
CYMM TPUTOHOMETPUYECKUX (YHKIUI B TPOU3BEACHHE, IIPEOOpa30oBaHHE MPON3BEACHHIA B CYMMBI.
[MpeoOpa3oBaHusi TPUTOHOMETPUYECKUX BhIpaykeHui A Sin X + B cos X k Buxy C sin (X + t).

Pemenne TpuroHOMeTpUUECKUX YpaBHEHUI M HEpaBEHCTB. MeTo/] BBEJICHUS BCIIOMOTATEIbHOTO
aprymMeHTa. Y HUBepcajbHas MOJACTAHOBKA MPH PEIICHUH TPUTOHOMETPUYCCKUX YPAaBHEHUH.

KommiekcHbIe Ynciia

KommiexcHble YyHCIIa. I'eomerpuueckas MHTEpIpeTanus KOMILIEKCHBIX qucen.
JlelicTBUTENbHAS ¥ MHUMAs YaCTh, MOJYJIb U ApPTYMEHT KOMIUIEKCHOTO YHCIIA.

Anrebpanueckas U apudmerndeckas HOpMbI 3aMUCH KOMIUIEKCHBIX Yncel. ApupMeTHIeCKHe
HaJT KOMIUIEKCHBIMA YHCJIaMH B pa3HbIX QopMmax 3amucu. KOMIUIEKCHO CcOmpsiKEHHBIE 4YHCIIA.
BosBenenue B HaTypanbHyIO cTeneHb (hopmyna Myaspa). OcHOBHAs T€OpHs anreOphl.

IIpousBoanasn

YucnoBble OCJIEA0BATEILHOCTH. [Ipenen YHCIIOBOU nocneaoBaresbHOCTH. CymMma
OeckoHeuHOW Teomerpuyeckoi mporpeccur. llonstue npenena QyHkiuu (Ha OECKOHEUYHOCTH U B
TOYKE).

3amaun 0 KacaTteldbHOM K rpaduky (QyHKIMM M O CKOPOCTH MNPSMOJMHEHHOTO JBHKEHHS,
IPUBOALIME K IOHATHIO Npou3BoAHOM. IIpomsBomHass kak HOBas MareMaTHYeCKas MOJECIHb, €€
OIpeJie/IeHue, TeOMETPUUYECKHM W MEXaHWYEeCKUH CMBICI. YpaBHEHHE KacaTelbHOM K TIpaduky
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¢ynkuuu. IlpomsBomHas cyMmMmel, mnpousBeneHusi, dacTHoro. JuddepenuupoBanue creneHHOM
byukuuu, muddepeHupoBanie TpuroHoMmeTpudeckux Gyukmwmii. [Ipoussoguas y=f(kx+m).
[TpumeHeHre NMPOM3BOTHON Uit MCClenoBaHUs (YHKIUH Ha MOHOTOHHOCTH M IKCTPEMYMBI.
Otpickanue HauOONIBIINX M HAUMEHBIINX 3HaYeHUH (QYyHKIWHA. BepTukanbpHble M TrOpH30HTANbHBIC
acuMnToThL. I'paduku IpoOHO-TMHEWHBIX (QYHKIUMA.
Pemenne B nmpukiasHbIX 3a1avax. Haxoxxaenne ckopocTu [uist mmporecca, 3aJaHHoro GpopMyInoit
i rpaduxoM. Bropast mpousBoaHas 1 ee GU3NIECKU CMBICIT.

Kom0unaTopuka n BeposiTHOCTH
[TpaBuno ymHoxenus. KomOunaropusie 3agaun. [lepectanoBku u gaxtopuaisl. Beioop
HECKOJIbKUX 3JIeMeHTOB. buHomuanbabie Koa¢d¢uruentsl. CirydaifHble COOBITHS U MX BEPOSTHOCTH.

Auiredpa ¥ HaYaJIa MATEMATHYECKOT0 AaHAJIN3a
11 kaace

IHoBTOpenue kypca 10 kiaacca
Tpuronomerpudeckue ypaBHeHUs U HepaBeHCTBA. [IponsBoanas. [Ipumenenne npon3BoaHOM.

MHoroujeHbl

MHoro4ieHsl OT OAHON NepeMEHHON. [[eTMMOCTh MHOTOUJICHOB. [[ejleHre MHOTOYIEHOB C OCTaTKOM.
PanmoHaibHbIC KOPHH MHOTOWICHOB C HeibiMu Kodddunmentamu. Cxema ['oprepa. Teopema besy.
Uucno kopHel MHOTOWIeHa. MHOTOWIEHBI OT JIBYX IIEpeMEHHBIX. DOpPMYJIbl COKPAILIEHHOTO
YMHOKEHHUS IS cCTapiiux creneneil. bunom HeroTtoHa. MHOrOWIeHbl OT HECKOJIBKUX MEPEMEHHBIX,
CUMMETPUYECKHE MHOTOUJICHBI.

Crenenu u kopHu. CTeneHHble PYHKIHHA

[ToHsiTHE KOpHS N- CTENEHM U3 JNEUCTBUTENIBHOrO yucia. DyHKIus },:Q/; , €€ CBoOlicTBa M
rpaduk. CBoiicTBa KOpHs N-il cremeHu. OOoOIIeHHE MOHATHS O MOKas3aTele CTENEHU: CTENEeHb C
M00BIM pallMOHANBHBIM TOKa3aTeneM. [loHaTHe cTeneHu ¢ AeiicTBUTEIbHBIM Moka3aTeneM. CBoicTBa
CTENEHU C PaIlMOHATILHBIMU TToKa3arensiMu. [IpeobpazoBanue uppannoHaATbHBIX BHIPAKEHUM.

n n
Crenennast GyHKIMS y=\/;(\/; - palMoHaJIbHOE YHUCJIO0), €€ CBOMCTBa (BKIOYas (Hopmyny
muddepeHpoBaHys) U rpaduk.

IHoka3aTenbHasi u JorapupmMuyeckas PyHKIUN»

IToka3zarenbHast QyHKIUS, ee cBoiicTBa U rpaduk. [lokazaTenbHble ypaBHEHHsS U HEPABEHCTBA,
[Tonsitue norapudma. OcHOBHOE JOrapuHMUYECKOE TOXKIECTBO.

@dynakuus  y=log.X, ee cBoictBa u rpaduk. CpoiictBa norapupmon. Jlorapudmudeckue
ypaBHEHHMsIT M HepaBeHcTBa. Ilepexonx k HoBoMy ocHOBaHuio Jorapudma JluddepenuupoBanue
NoKa3aTeabHOM U Jorapudmuyeckoit GpyHkuuit. JlecATHUHbIN U HaTypabHbIi Jorapudm. Yuco e.

IlepBooOpa3nas u HHTErpaa

[TepBooOpa3Has U HeompeeneHHbI nHTerpan. OnpeneneHHblil HHTerpail U ero UCHoIb30BaHUE
JUIs BBIYMCIICHUA Tutomaaen miockux ¢uryp. @opmyna Heiorona-Jlebnuua. [IpuMmenenue unTerpana
B (hU3MKE U T€OMETPUH.

JJieMeHThI TeOPUH BepPOSITHOCTEH M MaTeMaTHYeCKOH CTaATHCTHKH

TabnmuuHoe M Tpaduueckoe NpeACTaBICHUE IaHHBIX. YHCIOBBIE XapaKTEPUCTHKH pPSIOB
JAHHBIX.

[TooyepenHslii U OJHOBPEMEHHBINM BBIOOP HECKOIBKUX IJIEMEHTOB M3 KOHEYHOI'O MHOXKECTBA.
dopMynbpl YKCIa TEPECTAHOBOK, COYETAHWM, pa3MelieHuil. PermeHne KOMOWHATOPHBIX 3ajad.
®opmyna obunoma HetotoHa. CBoiicTBa OMHOMHATBHBIX KOd(QduuneHToB. Tpeyronsuuk [lackas.
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DJeMeHTapHble M CIIOKHBIE COOBITHS. PaccMoTpeHHMe cnydaeB U BEPOSTHOCTh CYMMBI
HECOBMECTHBIX COOBITHI, BEPOSATHOCTh MPOTUBOIMOJIOKHOIO cOObITHA. IIoHATHE O HE3aBHCHMOCTH
cOOBITHI. BeposITHOCTh M cTaTHCTUYECKas YacTOTa HACTYIUICHHs cOObITHsA. PerieHne mpakTH4ecKux
3a/1a4 ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOIOB.

YpaBHeHusi u HepaBeHcTBa CucTeMa ypaBHEHM M HEPABEHCTB

PaBHOCMIIBHOCTD ypaBHEHUI, HEPaBEHCTB, cUCTeM. (OCHOBHBIE NPHUEMBI PELICHUS CHCTEM
YpaBHEHMI: IOJCTAaHOBKA, anreOpauyeckoe CII0KEHHE, BBEICHHE HOBBIX IepeMeHHbIX. Perienue
IIPOCTEUIINX CUCTEM C JABYMs IEpeMEHHBbIMU. PellleHne cucTeM HEpaBeHCTB C OJHOM NEPEMEHHOM.
Mertoa unTepBasioB. M300pakeHus: Ha KOOPIMHATHOM IJIOCKOCTU MHOXKECTBA PELCHUs YpPaBHEHUN U
HEPABEHCTB C JIBYMs IIEPEMEHHBIMU U UX CUCTEM.

I'eomerpus
10 kJacc
BBenenne
[Ipenmer CTEPEOMETPHUH. OCHOBHBIE OHATHUSA CTEpEeOMETPUHU (TOuka, npsiMas,
IUIOCKOCTb, MPOCTPAHCTBO). AKCHOMEI CTEPEOMETPHH. Hekoropsie CIIECTBUS u3
aKCHOM.

I[MapanieJbHOCTh NPSAMBIX M IJIOCKOCTEH

[TapannenbHOCTh MPSAMBIX, NPSIMOM M IUIOCKOCTH. B3anMHOE pacnosoKeHUEe NpsSMbIX B
MPOCTPAHCTBE. YToJl MEXAy JBYMs MpAMBIMA B mpocTpaHcTBe. llapamnenbHocTh MIIOCKOCTEH.
Terparap u napajuienenunes,.

IlepnieHAUKYJISAPHOCTH NPAMBIX H IJIOCKOCTEH

[lepneHIUKyNApHOCTH  MPSAMOM M IUIOCKOCTH.  IlepnmeHauKymsip M = HaKJIOHHBIE.
Yrom wMexay mNpsMOM M INIOCKOCTBIO. JIByrpaHHbl yrosn. JIMHEHHBIM yron ABYTPaHHOIO
yrina.  PaccrosHme OT TOYKM 10  IUIOCKOCTH. PaccrosHue  Mexay — napajielabHbIMHU
IJIOCKOCTSIMU.  PaccTostHme  Mexay — CKpellMBAalOIMMHUCA — HpsAMbIMH.  Teopema o0  Tpex
nepneHguKkynsapax. Iepnenaukynsapaocts  miockocred.  IlapamiensHoe
npoektupoBanue. M3o00paxeHne NpocTpaHCTBEHHbIX (GUryp.

MHOrorpaHHUKHU

[TonsiTue MHOrorpaHHuka. Beprmnel, pebpa, rpanu MHororpanHuka. [Ipusma, ee ocHOBaHue,
00KkoBbIe pedpa, BbIcOTa, OOKOBas MOBEpXHOCTh. [Ipsimas u HakiioHHas npusMsl. [IpaBunbHas npusma.
[Mapannenenunen. Ky6. Ilupamuna, ee ocHoBaHusi, 60KOBbIE peOpa, BbICOTA, OOKOBasI MOBEPXHOCTb.
Tpeyronbnas nupamupa. [lpaBuibHas nupamuga. YcedeHHas nupamuga. Cummerpusi B KyoOe, B
napajiesnenunese, B mnpusme, nupamuzae. lloHATHE O CUMMETpPHM B MPOCTpaHCTBE (LIEHTpajbHAsd,
oceBas, 3epkaibHas). llpumepsl cummerpuu B oOkpyxkatomem wmupe. CeueHuss Ky0Oa, MPHU3MBI,
nupamubl. [IpencraBneHust 0 NMpaBUIBHBIX MHOTOTPaHHUKAX (TeTpadp, KyO, OKTa’ap, JOAEKadp,
HUKOCAdIP).

BekTopsl B npocTpaHcTBe
ITonsaTtue BekTopa B npocTtpaHcTBe. ClI0)KEHNE U BBIYUUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPA Ha
yucno. KoMrmanapHsie BEKTOPHI.

I'eomeTpusi HA JIOCKOCTH
CBoiicTBO OMCCEKTPUCHI YIila TpeyroyibHUKa. Pemenne TpeyroabHuKa. Boraucienue OMCCeKTpHCHI,
MeJIaH, BBICOT, paInyCOB BIMCAHHON HAITMCAHHOM OKpYKHOCTEW. DOpMYJIbI TIIOIMIAIA TPEYTOJbHUKA:
¢dopmyna ['epona, BeIpakeHHE TUIOMIAAN TPEYrOJIbHUKA Yepe3 paanyC BIUCAHHON M OMMCAHHON
OKPYKHOCTH.

Beluncrnenue yrios ¢ BEpIIMHON BHYTPU U BHE Kpyra, YIJla MKy XOpIOH U KacaTeIbHOM.
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Teopema 0 mpowusBeneHUH OTpe3KOB XopA. Teopema o KacaTenbHOM M cekywien. Teopema o
CyMMe€ KBaJpaTOB CTOPOH M JUaroHaJled napajuieaorpaMma

BnucanHble onucaHHbIE MHOTOYrojdbHUKH. CBOMCTBA M NPU3HAKU BIMCAHHBIX M ONMCAHHBIX
YETBIPEXYTOJIbHUKOB. ['eoMeTpuUeckre MecTa TO4eK. PeleHue 3amad ¢ MOMOIIBIO IT€OMETPUYECKUX
npeoOpa3oBaHuil 1 reomeTpruueckux Mect. Teopema UeBsl u Teopema Menenas. Dmunc runepoona,
napabosa Kak reoMeTpuueckre Mecra Touek. HepazpemumocTs Ki1acCHuecKux 3ajjad Ha OCTPOSHHE.

I'eomerpust
11 kaacc

MeTtoa KOOpPAMHAT B IPOCTPAHCTBE

JlexkapToBbl KOOpAMHATHI B MpocTpaHcTBe. DopMmyna pacCTOSHUS MEXKIY IBYMs TOUYKAMHU.
Bextopsl. Moayne Bekropa. PaBeHcTBO BekTOpoB. Ci0KE€HHE BEKTOPOB M YMHOXKEHHME BEKTOpa Ha
gyucno. CkaisipHoe Npou3BeleHUEe BeKTOpoB. KoopauHaThl BeKTOpa. YToJll MEXAY BEKTOPaMH.
Komnmnueapuble BekTOpbl. PasnokeHue BekTOpa MO JABYM HE KOJUIMHEAPHBIM  BEKTOPAM.
Kommnanapusie BekTopbl. Pasznokenue no TpéM He KOMIUIaHApHBIM BeKTopam. Dopmysa pacCTOSHUS
OT TOYKH JI0 TUIOCKOCTHU. Y paBHEHUS CPephl U MIIOCKOCTH.

Hunaunap, KoHyc U map

[HMumuaap u koHyc. Yceu€HHbIH KoHyc. OcHOBaHHE, BBICOTa, OOKOBasi IMOBEPXHOCTD,
oOpa3yromasi, pa3Beprka. OceBble CCUCHHUS U CEUCHUs NapajuiesibHbie ocHoBaHMIO. Lllap u cdepa, ux
CEYCHMS, KacaTeabHas IJIOCKOCTh K cdepe.

O0beMbl TeJI M IJIOIIAAH OBEPXHOCTH
[TonstTre 06 obwveme Tena. OTHomeHWE 00BEMOB MOMOOHBIX Tell. Dopmynbl o0beMa Kyoa,
MPSIMOYTOJIBHOTO TMapaijiesienumnea, npu3Mbl, uuHapa. GopMynsl o0beMa MUpaMHUIIbl U KOHYCA.
®opMmyJbl TUIOHIAN TOBEPXHOCTH HUJIMHAPA U KoHyca. PopMylibl 00beMa I1apa U IIomaan chepsl.
Ot 3emnemepust k reometpun. "Hauyana" Eskinuna. [ugarop. danec.
Akcruomaruka, orpesensieMble 1 HeonpeensieMble MoHATHs. TeopeMbl. EBKinaoBa reomeTpust
u reometpus JlobaueBckoro.

Hrorosoe nosropenne 10-11 kmace

AKCHOMBI CTEpEOMETPUM W HX cieacTBUs. IlapajienbHOCTh NMPSAMBIX, NPSAMONW M IUIOCKOCTH.
CkpemuBaroniecst npsmble. [lapamnensHocTs mockocTeil. IlepneHaMKynspHOCT HpsIMOH U
IUIOCKOCTH. TeopemMa 0 TpEX MepneHAUKYIApax. YToa MEKIYy NpsIMOM M IUIOCKOCTBIO. J|ByrpaHHBIM
yrona. IlepneHauKyIsspHOCTh IMIOCKOCTEW. MHOrOrpaHHUKM: NapajljleNIeNuIe], Mpu3Ma, NUPaMHUIa,
IJIoUIad WX ToBepxHocTed. BekTtopsl B mpocrpanctBe. JlelictBus Haj BekTtopamu. CkansipHOe
MIPOU3BEICHNE BEKTOPOB. LIMIMHIp, KOHYC, IIap — X 00BEMBI U TUIOIAAN TOBEPXHOCTH.
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Pazgea |11. TemaTuyeckoe njaHupoBaHue

Auredpa
1 HAYaJ1a MaTeMaTH4YeCKOro aHAJIN3A
10 xknace
I I "
BapUaHT | BapUaHT | BapUaHT
Ne Tema pa3aena, cogep:kanue Kona-Bo | Koa-Bo | Kon-Bo | Ilnanupyemblie BUABI Y4eOHOM JesiTeIbHOCTH
TeMbl 4acoB 4acoB 4acoB
1 IloBTOpeHue Kypca aiaredpsl 7-9 kiiaccos. 4 6 6
[Ipeo6pa3oBanue panOHaNIbHBIX BHIPAKEHUH. o IOBTOPHUTH OCHOBHBIE METO/bI
[TpeoOpa3oBanue BbhIpaXKeHUH, COAEPIKAILINUX KOPHU npeoOpa3oBaHUsl YUCIOBBIX M OYKBEHHBIX
VYpaBHEeHUs 1 HEpaBEHCTBA (IIOBTOPEHUE) BBID@)KEHUII Ha OCHBE INPUMEHEHMsI CBOWCTB
CraproBasi KOHTpOJIbHasi padoTa apu(METHYECKNX  ONepanuid,  OCHOBHOTO
cBOHcCTBa ApoOu, (opMyn COKpaLIEHHOTO
YMHOKECHMS1, CBOMCTB KOPHEM U CTEIICHEM;
o MOBTOPUTH CIIOCOOBI pEIIEHUH CUCTEM
YPaBHEHUH U HEPABEHCTB, UX IPUMEHEHHE IIPU
pEIIeHNN TEKCTOBBIX 3a/1a4.
2 JleiicTBUTEILHBIE YK CJIA 15 24 22

Henumocth HaTypasibHBIX urcesl. CBOMCTBA IETUMOCTH.
[Tpusnaku genumoctu. IIpocTeie U cocTaBHBIE YHMCIIA.
Henenune ¢ ocrarkoM. Hanbompmmii o0t qeauTens 1
HalMeHbIIIee 00I1ee KpaTHOE HECKOJIBKUX HATypalbHbIX
YHCell.

OcHoBHas TeopemMa apu(pMETUKN HATYpAIbHBIX YUCEl.
CamocrosiTesabHast padora "HatypasnbHble U LeJible
yucaa"

PammonansHbIE YMCHa.

UppanmonanbHble ynca.

JleiicTBUTENBHBIE YKCIIA U YMCIIOBas psimasi. YuciaoBsle
HEPAaBEHCTBA.

CamocrosiTesbHast padoTa ""PannoHaJbHbIC H

) BBIIIOJIHAITE apudmeTnyeckue
NEeNCTBUA.
° HpI/IMeHHTB HOHS[TI/IS[, CBs3aHHBIC C

JIETTUMOCTBIO TIEJIBIX YHCEN, TPU PEHICHUH
MaTeMaTHYECKHUX 3aJ1a4;

° WCIIONB30BaTh TIOHSATHE TMIPOCTBHIX U
COCTAaBHBIX YHCEJ MPH JEICHUH C OCTATKOM;

° HaXOJUTh 00U JIEIUTEND H
HauMeHbIllee o0IIee KpaTHOE HEeCKOIbKUX
HaTypaJbHBIX YHCEI.

° MPUMEHATh METOJ, MaTeMaTH4eCKOM
WHIYKIWHU [IPU 10Ka3aTEIbCTBE




HppaloOHaJIbHbIE Ynca'.

JlericTBUTEIBbHBIC YHCTIA.

Monynb neiictButensHoro yucia. CBoicTBa Moayei
Pemennie ypaBHeHU U HEPABEHCTB C MOYJIEM
[Toctpoenue rpadukos pynkmii y=[f(x)|, y=f(|x|)
KonTpoabHnas padora «/leificTBUTEeIbHBIE UM CJIA»
AHann3 KOHTPOJIbHOM paboThI 1o TeMe "J{elicTBUTENbHBIE
yucna". Merog MaTeMaTH4ecKO MHAYKIUH.

YucioBble PYyHKIHT 10 10 16
OmnpeneneHne YUCIOBON QYHKIIUU U CIIOCOOBI €€ 3aaHus
[Toctpoenue rpadukos pynkuuii. ['paduyeckoe penienue o YCBOUTH ONPECICHHE YHCIOBOM
ypaBHEHHI 1 HepaBeHCTB. DyHKIMH «IpoOHAst 9aCTh YUCIIA» (GyHKIUU ¥ CIIOCOOBI ee 3a/1aHusl.
y={X} u «uenas yacthb yuciaa» y=[X]. ®  yuTaTh CBOMCTBA (PYHKINI 1O rpaduKy
CoiicTBa (hyHKIUI. AITOpUTM UCCIeJ0BaHNUS (QYHKIUH Ha (Bo3pacraromiasi, yobIBaromias,
4ETHOCTb. OTpaHUYEHHOCTh, HAUMEHBIIIEE U
CamocrosiTesbHas padora "CBoiicTBa pyHkuuii" HanOoJIbIIIee 3HaUCHUE (PYHKIIUHU, TOYKA
[Teproanyeckue GpyHKINN MUHHMYMa U MaKCUMyMa (DyHKIIHH,
O6parnas Qynxuus BBIIYKJIOCTh (DYHKIMH, YETHOCTD U
KonTposbnasi padora "YnciaoBbie pynkuun' HEUYETHOCTb, MEPUOANIECKUE (YHKIIUN )
®  YCBOWTH NOHATHE 00OpaTHON (PyHKIMH,
HaXO0JUTh (PYHKIMIO OOpaTHYIO TaHHOU
Tpuronomerpuyeckne GPyHKIuU 24 29 32

AHanu3 omub0oK KOHTPOIbHOM padoTh! "Hucnossie
¢yskun". Yucnosas oKpyKHOCTh

OT1paboTKa HaBBIKOB pabOTHI ¢ MaKETaAMU YHCIOBOM
OKPYXHOCTH

YucnoBast OKpYKHOCTh Ha KOOPJMHATHOM TIOCKOCTH.
Cunyc n kocuHyc. TaHT€HC U KOTaHTeHC.
CamocrositeibHas padora "UnciioBasi OKpYKHOCTH HA
KOOPAMHATHOM mjiockocTu'.

Tpuronomerpudeckue GyHKIIUU YUCIOBOTO apryMeHTa
Tpuronomerpuyeckue GyHKIMH YTIOBOIO apryMeHTa
@OyHKIUY Y = Sin X, Y = COS X, UX CBOMCTBA U rpauKH.

e  HAXOAUTh YHUCIA, 3aJaBa€Mble TOYKaAMU
Ha €IMHUYHON OKPYKHOCTH

®  OIpenciiATh 3HAYEHHUS
TPUTOHOMETPUYECKUX (QYHKLIUN, HCIONb3Ys
EAMHUYHYIO OKPYKHOCTb,

e pemarh MpocTenIne
TPUTOHOMETPUYECKNE YPABHEHUS B YACTHBIX
ciryvasix,

®  [IPOBOJUTH
TPUTOHOMETPUYECKUX

npeoOpas3oBaHue
BBIPAKECHHU,
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CamocrosiTebHas padora "@yHKknuM y = sin x, y = cos X,
HX CBOiicTBa U rpaduxku'.

Pemenue 3amay EI'D mo teme: «@yHKIMH y = sin X, Y = COS
X, UX CBOMCTBA U TpaduKm».

Tpuronomerpuieckue GyHKIUHU y=sin X, y=cos X"
KonTpoabHas padora "Unci0Basi OKpY:KHOCTb.
Tpuronomerpnyeckne pyHKIHUHM y=sin X, y=cos x"'.
AHanmm3 ommOOK KOHTPOIBHOHM padoTh! "Hucnobas
OKpYXHOCTB. Tpuronomerpuueckue GpyHKIHH y=sin X, y=cos
X"

[Toctpoenne rpadukos pynkumii y=mf(x), y=f(kx)
CamocrositenbHas padora "[locTpoenune rpagukon
Gynxunii y=mf(x), y=f(kx)"

['paduk rapmMoHUYECKOTrO KoneOaHus

OyHKIMM y=tg X, y=ctg X, UX CBOMCTBA U rpaPUKH.
OOpatHble TPUTOHOMETPUYECKHE (DYHKIIHH.

Oynkiwms Y = arcsin X, y = arccos X.

dynkiusa y = arctg X, y = arcctg X.

[IpeoOpazoBanue BeIpaXKEHUH, COJIEpKAIUX 0OpaTHBIC
TPUTOHOMETpUUYECKHE (DYHKIIHH.

UCIOJIb3YSl OCHOBHBIE TPUTOHOMETPUYECKHE
TOX]IECTBA,

®  HaxoJIUTh
TPUTOHOMETPUYECKOMN
3HAYEHUE JIPYrou,

®  OIpeacsiTh
TPUTOHOMETPHUYECKON (PYHKIINH,

® CTPOUTh TpaUKd TPUTOHOMETPUUECKUX

3HAUCHUEC OJTHOH
byHKIIUN yepes

3HA4YCHHUC

¢GyHKUUHE,  BBIIONHATH  IpeoOpa3oBaHUs
rpagukos,
®  HAaXOAUTH OCHOBHOM HEepUOJT

TPUTOHOMETPUYECKON (QYHKIIHH.

e 1peoOpa3oBbIBATh TPUTOHOMETPHUECKHUE
byHKIIUN v MTOMOIIIBIO dbopmyn
MIPUBE/ICHHUS.

Tpuronomerpuyeckne ypaBHeHust

10

13

14

[IpeoOpa3zoBanue BeIpaKEHUH, COJIEpKAIUX 0OpaTHBIC
TPUTOHOMETpUYECKHE (DYHKIIHH.

ITepBbie npencTaBiaeHUs O MPOCTEUIIINX
TPUTOHOMETPUUYECKUX YPABHEHMSIX.

Pemenue ypaBHeHuii cos t =a, sint = a.

Pewenne ypaBHenui tgt = a, ctg t = a.
CamocrtosiTeibHas padora "O0paTHble
TPUTOHOMeTpHUYecKue pyHKkuun"

IIpocreiimne TPUrOHOMETPUUECKUE YPABHEHUS U
HEPABEHCTBA.

Mertoasl pelieHns] TPUTOHOMETPUYECKUX YPaBHEHUN. MeTox
3aMeHbI IepeMeHHON. MeTo/| pa3iiokeHus: Ha MHOXKHUTEIH.

® pelarb TPUTOHOMETPUUYECKHE YpPaBHEHUS
U UX CHUCTEMBI,

e y300paxaTb Ha KOOPAMHATHOM IUIOCKOCTH
pelIeHusl ypaBHEHUI U CUCTEM.
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OIIHOpOI[HBIe TPUTOHOMCTPUUCCKHUEC YPABHCHUAA.
CamocrosiTesbHasi padora "Pa3Hble MeTOAbI pellleHUs
TPUTOHOMETPHYECKUX YpPaBHeHH"

3akperyieHue HaBbIKOB 0 TeMe: «MeTo/1bl pelIeHUs
TPUTOHOMETPUYECKUX YPAaBHEHUW).

KonTpoabHnas padora "Tpuronomerpnieckne QyHKIUM.
Tpuronomerpuveckue ypaBHenus"

IIpeoOpa3zoBaHue TPUTOHOMETPHYECKHX BbIPaKeH Uil

22

26

30

AHaiu3 KOHTPOJIbHOM paboThl. CUHYC U KOCUHYC CyMMBI U
Pa3HOCTH apryMeHTa.

CamocrositeibHas padora ""CuHYC M KOCHHYC CYMMBbI H
pa3HoOCTH aprymeHTa'.

TaHreHc cyMMbI 1 pa3HOCTH apryMEHTOB.

DopMyIIbI IPUBEICHUS.

@opMyJIbl JBOMHOIO apryMeHTa.

@opMyJIbl TOHUKEHUS CTEIEHHU.

CamocrositesibHas padora ""®@opmyJibl ABOHHOIO
aprymenTa. ®opmMyJibl NOHUKEHHUS cTeneHu'' .
[TpeoOpa3oBaHue cyMM TPUTOHOMETPUUYECKUX (QYHKIUH B
IIPOU3BE/ICHUE.

[TpeoOpa3oBaHue NPOU3BEICHNUS TPUTOHOMETPUUIECKUX
GyHKIMHI B cymMmy.

CamocrositenbHas padora ""[IpeodpazoBanue cymm
TPUTOHOMETPUYeCKUX (PYHKIUI B IpOM3BeAeHHe.
IIpeodpa3oBanmne npon3BeeHNs TPUTOHOMETPHYCCKHX
¢pyHkumii B cymmy."

[IpeoOpa3zoBanme BeipaxeHus A Sin X + B cos X x Buxy C sin
(X +1)

MeTto1bl penieHnss TPUTrOHOMETPUUYECKUX YPAaBHEHUN
(mponoskenue). MeTos BBeIeHHs BCIIOMOTATEIbHOTO
apryMeHra.

VYHuBepcaibHas MOJICTAHOBKA MPU PELICHUU
TPUTOHOMETPUUECKUX YPABHEHHM.

® 1peoOpa3zoBbIBATH CYMMBI
TPUTOHOMETPUYECKUX byHKIMi B
IIPOU3BE/ICHUE U IPOU3BEACHHUE B CYMMY;

® [IPOBOJIUTH npeoOpa3oBaHue
TPUTOHOMETPUUECKHUX BBIpAXKECHU,

UCHOJb3Ys AaHHbIE (OPMYIIbI;
® IPUMEHATh (QOpMYJIbl MpPU  pEHICHUU
TPUTOHOMETPUYECKUX YPAaBHEHUU
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CamocrosiTeibHast padota '"MeToabl pelieHust
TPUTOHOMETPHUYECKNX YPaBHeHH "
KonTposbsnas padora "IlpeodpaszoBanne
TPUTOHOMETPHYECKHX BbIpaskeHuid'

KommiekcHble unciia 10 14 16
AHanm3 omrO0K KOHTPOIBHOM padoTs "IIpeodpasoBanue
TPUTOHOMETPUUECKUX BhIpAKEHUN". o BBITIOJIHSTh JIEHUCTBUSA c
KomrnekcHbie uncna u apupmMeTHieckue onepanuu Hajl KOMIUIEKCHBIMU YHCIIAMH,
HUMH. o H0JIb30BaThCS MaTeMaTHYECKOU
KomruiekcHble uncna ¥ KOOpAnHATHAs TIOCKOCTb. UHTEPIPETALUEH KOMILIEKCHBIX YUCEL.
Tpuronomerpudeckas opma 3amucy KOMIZIEKCHOTO YUCIIa. o B MNPOCTEHIINX CIy4asX HAXOIUTh
KomruiekcHble uncia v KBaipaTHbIE ypaBHEHUS. KOMIUIEKCHBIE ~ KOPHH  YpaBHEHHIA c
Bo3BeneHne KOMIIEKCHOTO YHCIIa B CTEIICHb. JIEUCTBUTEIILHBIMU KO3(1)(1)I/IIII/I6HT3MI/I.
W3BrieyeHre KyOM4eCKOro KOPHS M3 KOMIUIEKCHOTO YncIa.
KonTposbnas padora "KommiekcHble yucia

IlpousBoanasn 29 35 42

AnHanm3 omub0K KOHTPOIBHOH padoTs! "KomriekcHbie
gucna'.

Yucnossle ocienoBaTeabHOCTH. OnpeereHue YucioBOi
MOCJIEI0BATEIbHOCTH U CIIOCOOBI ee 3aanHus1. CBolcTBa
YHUCJIOBBIX NIOCIIEOBATEIBHOCTEMN.

CBoiicTBa CXOAALIMXCS MOCIIEA0BATENILHOCTEH
Boruncnenue npeaenos nociae10BaTeIbHOCTEN.

CymMa 6eCKOHEUHOM reoMEeTpHUECKOM MPOorpeccuu.
CamocrtosiTeibHas padora ""BplunciieHue npeaesion
nocJjeAoBaTeJbHOCTEH"

[Tpenen pyHkunu Ha GECKOHEYHOCTH.

[Tpenen ¢pyHKINHU B TOUKE.

[Tpupamenue aprymenta. [Ipupamenue GpyHkuu.
Onpenenenne Nponu3BOIHON.

ANTOPUTM HAXOXKJICHHUS TPOU3BOTHOM.

Brruncnenue npon3BOAHbIX.

®opmynsl quddepeHIMpOBaHUS.

® BBIUMCIATH  [POU3BOJHBIE,  IPHUMEHSA
[IpaBWJIa  BBIYUCIICHHUS IIPOU3BOJIHBIX,
HCIIOJIb3YS CIPAaBOYHbIE MaTepUaIIbI

e yccienoBaTh (YHKUMHM U CTPOUTh UX
rpauKy ¢ MOMOIIBIO TPOU3BOIHOH,

e pelaTh 33J1a4l C IPUMEHEHUEM YpaBHEHUs
KacaTenbHOMU K rpaduKy QyHKINH,

® pelaTh 3aa4n Ha HaXO0XJICHHE
HauOONBIIET0O M HAUMEHBUIET0 3HAYCHUS
(GYHKIIUU Ha IPOMEKYTKE.
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[TpaBuna quddepeHuupoBaHus.

ITonsiTvie M BBIYNCICHUE IPOU3BOIHON N—TO MOPSIKA.
JuddepenunpoBanue ca0xKHON QYHKITUH.
HuddepennmpoBanne 0OpaTHON (HYHKIIUH.
CamocrosiTeibHas padora ""Bplunciienne npou3BogHbIX"
VYpaBHeHME KacaTeIbHON K TpauKy GyHKLINU.
KonTpoubnas padora "IndpepennupoBnane pyHkumii.
YpaBHeHue KacareJbHOH K rpapuky pyHkuuu'

AnHanu3 omuO0K KOHTPOJIBHON paboTHI.

[TpuMeHeHne POU3BOIHOM /TSl UCCIIEJOBAHUS (DYHKLIMH.
HccnenoBanue GyHKIM HA MOHOTOHHOCTb.

OTpIcKaHME TOYEK IKCTPEMYMA.

[IpruMmeHeHre nporu3BOIHOM ISl JOKA3aTENbCTBA TOKIECTB U
HEPABEHCTB.

[Toctpoenne rpagukoB HyHKIHH.

CamocrositenbHas padora "Ucciaenosanue pyHkumii ¢
NMOMOIIbI0 Npou3BoaAHOM. ITocTpoenne rpadpuxon
¢pynxnmii"

Haxoxnenne HanOOIBIIEr0 M HANMEHBIIIETO 3HAYEHUN
HENpepbIBHON (PYHKLIUU HAa IPOMEKYTKE.

[TprMeHeHre TpOU3BOJHON Ui HAX0XKACHNS HAauOOIbIINX U
HAauMEHBIINX 3HAYEHUN BEJIMYHH.

Haxoxaenue ckopoctu a1 mporecca, 3aJaHHoro Gpopmyson
i rpagukoM. Bropas npousBosHas u ee Gpusnueckuii
CMBICIL.

CamocrositenbHas padora ""[IpuMeHenne Npou3BOIHOM
JJIS1 HAXOK1eHUs] HAU0O0/IbIIUX ¥ HAUMEHbIIMX 3HAYeHHi
BeJIHYHUH'.

KonTpoasnas padora "IlpousBoanas»
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Kom0uHaTopuka u BeposiTHOCTh

16

AHanmu3 omrO0K KOHTPOIBHOM padoTs! "[IponsBomnas".
[IpaBuno ymuoxxenus. KombunatopHsle 3a1aun.
[lepecranoBka u pakTopuaibl.

Br160p HECKOIBKUX 3JIeMEHTOB. BUHOMHUHAIBHEIE

KO3 PHUITUEHTHI.

Crnydvaiinble COOBITHS U UX BEPOSTHOCTH.

KonTpoabHas padora "KomMOMHATOPUKA U BEPOSITHOCTD''

IToBTOpPEHUE

10

AHanmm3 ommO0K KOHTPOIBHOM padoTh! "KoMOMHaTOpHKa H
BeposATHOCT". Pemenue 3aga EI'D no nanHoi teme
IHoBTOpEHMeE (MOATOTOBKA K MPOMEKYTOYHOM roA0BOI
aTTecTallMu):

Pemenne 3agau EI'D no Teme "JlelicTBUTENbHEBIC YHCIA.
Uucnosbie QyHKIIHA".

Pemenue 3anau EI'D no teme "Tpuronomerpuueckue
¢dbyakuun. TpuroHoMeTpu4YecKrue ypaBHEHUSI.
[TpeoOpazoBaHre TPUTOHOMETPUYECKUX BHIpaKEHUI"
Pemenue 3amau EI'D no teme "IlpousBognas"

HeKOTopre CBCACHUA U3 NJTAHUMETPUH.

pednekcust yaeOHOU TesaTeTbHOCTH
000011IeHNEe ¥ CUCTEMATH3aLMs 3HAHUH

HekoTopsie cBeeHNs U3 TUIAaHUMETPUU. YTOJI MEXAY
KacaTeJIbHOW U XOPJIOH.

Otpe3ku, CBSI3aHHBIE C OKPYKHOCTBIO. YTJIbl C BEPIIMHAMU
BHYTPH U BHE Kpyra.

BrnrcanHbIE U ONMCAHHBIE YETBIPEXYTOIBHUKU

Pemenne tpeyronbHukoB. Teopema o meaunane. Teopema o
OMCCeKTpUCe TPEYTOJIbHUKA

CUCTCMATHU3UPOBATL CBCACHUSA U3
IIaHUMETPUN
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AKCHOMBI CT€peOMEeTPHUH U UX CJIeICTBHE

[Ipeamer crepeomeTpru. AKCHOMBI CTEPEOMETPHH.
Hekoropsle ciencTBus U3 akCMOM CTEPEOMETPUU
CamocrosiTesbHast padora ""Akcuombl crepeomMeTpun’
Pemenue 3a1au Ha IPUMEHEHHE aKCUOM CTEPEOMETPUH U UX
CIIEICTBUM.

[TapayutenpHble npsAMbIe B IpocTpaHcTse. [lapamiensHOCTD
TPEX NPSIMBIX.

[TapannenbHOCTh NPAMON U IIOCKOCTU. Pemenue 3amad Ha
NapajIeIbHOCTh IPSIMOU U MJIOCKOCTH.

CamocrosiTeibHas padora ""[lapaninenbHocTh NPAMOI U
I10CKOCTH "

M300paxkaTh TOYKH, MPSMbIC, TUIOCKOCTH
Ha  MPOCKIMOHHOM  YEpPTEKe
pazIuyHOM X B3aMMHOM

PacCIioJIOKCHHU B IIPOCTPAHCTBE

npu

B3anMmHoe PaCnoJoKCHUE MMPSIMBIX B IPOCTPAHCTBE

[TapayuteabHOCTB IPSIMOM U INIOCKOCTH, MApaAJUIEIIBHOCTD TPEX
HPSMBIX

CamocrosiTenbHas padora ""[lapanienbHOCTh NPAMBIX,
NpsAMoON U mIockocTn"

CkpemuBaroniriecs npsMbie. YTIIbI ¢ COHANPaBICHHBIMH
CTOpPOHaMH

Pemenue 3a1a4 Ha HaAXOX/IEHUE YIIIOB MEXY IPSIMBIMH.
Pemenue 3anau po reme "B3anMHOe pacnosioskeHue NpsMbIX
B nipoctpaHcTBe”. KonTpoabHas padora «IlapaniensHocTs
NPSAMBIX, IPSAMOi ¥ IJIOCKOCTH» (20 MUH)

HaxXodUuTh YroJj MCXKAYy ABYyMs IIPAMbIMU,
MNPUMCHATH IPU JOKA3aTCIBCTBE MCETOJ

OT IIPOTHUBHOTO,
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IMapanieasHocTs J10ckocrTei. Terpasap u
napaJuieJienuiesn

12

12

12

AHaim3 KOHTPOJIbHOM paboTsl. [lapasnienbHblie IIOCKOCTH.
[Tpu3sHak napauIeaIbHOCTH IUIOCKOCTEN

CaolicTBa napauieabHbIX MIOCKOCTEH.

Pemenue 3a1a4 Ha IpU3HAK U CBOMCTBA IapaUICIbHBIX
IIJIOCKOCTEM.

Terpasap. [lapannenenunen

3aauy Ha IOCTPOECHUE CEUEHUN TETpa’apa 1
napajuiejenumnena

CamocrositebHas padora "IlocTpoenue ceueHuni
TeTpajdapa u napauiejaenunena’

Pewenne TpeyroibHUKOB.

Teopema o menuane. Teopema 0 OUCCEKTPHCE TPEYTOIbHUKA.

Dopmyisl momany Tpeyrojasauka. @opmyiia ['epona.
3agaun Ha IOCTPOEHHUE CEUEHUH.

CamocrosiTeibHas padora ""3agaun Ha ocTpoeHne
cedyeHMH TeTpa’apa u napaJJenenunena'

Pemenue 3a1auy Ha MOCTpOEHHE CEUEHU, HAXOXKIECHUE
IUIOINAAM U TIEPUMETPA CEUEHHH.

KonTpoasHnas padora «IlapanienbHOCTh JIOCKOCTEN

e u300paxkaTh IMPOCTPAHCTBCHHBIC Tea
(TeTpa’ap U nmapaieNenuIen),

® CTPOUTH  CEUYCHHSI  TeTpajdapa |
napaJiesenunea

IlepneHAMKYJISIPHOCTH NPAMBIX M IIJIOCKOCTEH

ITepnienqukynapHele npsmsle. [lapamiensHble npsMsle,
NEePIEeHIUKYIIIPHBIE K MJIOCKOCTH.

[Tpu3Hak neprneHuKyIIpHOCTH IPSIMON U INIOCKOCTU
Teopema o0 mpsMOM, IEPIEHANKYIISIPHOMN K INIOCKOCTH.
Pemenue 3a1auy Ha NepHEHANKYISIPHOCTD NPSMOM U
MJIOCKOCTH.

CamocrositesibHas padora "[lepneHaAnKy/JISIPHOCTD
NPAMOH M IJIOCKOCTH"

® HAXO/IUTh yroJ MEXTY JIBYMS
IUIOCKOCTSIMH, ~ MEXIY  TOpsIMOH U
IIOCKOCTBIO,

®HAXOJUTh PACCTOSHHE MEXIY TNPSAMOU U
IIOCKOCTBIO.
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IlepnenauKy/aIp 1 HAKJIOHHBIE 4 4 4

PaccTosiHME OT TOYKM 10 IIIIOCKOCTH

Teopema o Tpéx nepneHaukyisapax. [lpumenenue reopeMsl o ® HAXOJUTh yroiua MEXIY IOBYMs

TPEX NEPIEHIUKYIIIpax IUIOCKOCTSIMH,  MEXIy  IpsAMOM W

Pemenue 3a1ay Ha IpUMEHEHHUE TEOPEMBI O TPEX IUIOCKOCTBIO,

NCPNCHAUKYJISIpax ®HAXOJUTh PACCTOSIHUE MEXIY MNPSIMON U

CamocrositesnbHas padora "Teopema o Tpéx IUIOCKOCTBIO;

TNepPIeHIHKYIAPAX, YIoJ MeK1y NPSAMOii M IJI0OCKOCTBIO" ®JICKaTh PAlMOHAIBHBIE CHOCOOBI PEHICHUS
r€OMETPUUECKUX 3a7au

JlByrpannsiii yro.a. IllepneHanKyJIspHOCTD IJIOCKOCTEl 6 6 6

I[ByrpaHHBIfI yroa ® HAXOIUTH yroiu MCXKIY ABYM:I

IIpu3Hak nepneHauKyIIpPHOCTH ABYX IUIOCKOCTEN IJIOCKOCTSIMK, ~ MEXIY  IpSAMOH |

IIpAMOYTOJIbHBIN NTapalIECICIIUIIEL] IJIOCKOCTbBIO,

IIpsAMOYTOJIBHBIN MTapalIECICIUIIE] ®HAXOJINUTh PACCTOSHHUE MEXAY MNPAMOH U

IToBTOpEHME Teopun, penieHue 3a1ad 1o Teme " J{ByrpaHHbIi IJIOCKOCTBIO;

yrou. IleprneHuKynsapHOCTb II0CKOCTEH" ®liCKaTh pPAlMOHAJIbHBIE CIOCOOBI pEIICHUs

KonTposbHasi pabora mo teme " J[ByrpanHblii yroi. FeOMETPUYECKHX 3a1a4

IlepnenauKyIAPHOCTH MJIOCKOCTEH "

MHoOrorpaHHuKH 10 10 10

AHanu3 omuboK KOHTPOIbHOH paboTsl. [loHsTne
MHororpassuka. [Ipuzma.

[Tnomane MOBEPXHOCTU IPU3MBI.
CamocrositesibHas padora "[Ipuszma'

IMupamupa. [IpaBuibHas nupamuaa.

VYceu€nnas nupamua.

CamocrositenbHas padora "Ilupamuaa’
Cummerpus B npoctpaHcTBe. [loHsATHE TPaBUIIBHOTO
MHOTOTpaHHMKA.

DneMEeHTbl CAMMETPUH MPAaBUIbHBIX MHOTOTPAHHUKOB.
CBolicTBa IPaBUJIbHBIX MHOTOTPAHHUKOB.
KonTposabHas padora "MHororpanHHukn'

e 1300paxaTb MHOTOIPAaHHUKH,

e pemarh 3aJadyd  Ha  BBIUUCIEHHE C
MCIIOJIb30BaHUEM CBEICHUN u3
TPUTOHOMETPHH, IIIAHUMETPHH,

® JCCIIEJI0BATh
IPOCTPAHCTBEHHBIX (pUTYD

CBOWCTBA
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g BeKTopbl B IPOCTPAHCTBE 12 12 12
AHann3 omuO0K KOHTPOJIbHOM paboThl 110 TeMe
"MHororpanHuku".
[TonsiTHE BEeKTOpa B IpOCTpaHCTBE. PaBEeHCTBO BEKTOPOB.
CrnoxeHue ¥ BBIYUTaHUE BEKTOPOB.
VYMHOXKEHHEe BEKTOpa Ha YUCIIO. IIPOBOAMTD JI0KA3aTEIbHBIE PACCYKICHUS
JleficTBHs Hal BEKTOPAMHU B IIPOCTPAHCTBE. opyu  pCIICHUMU 33134,  HMCIOJb3Ys
Komnnanaphsie BekTopsl. [IpaBuiio napasenenunena. M3BECTHBIE  TEOPEMBI,  OOHapyXHBas
Pa3nosxeHne BeKTOpa 110 TpEM HEKOMIUIAHAPHBIM BEKTOPaM. BO3MOXKHOCTH JUIS UX MCIIOJIb30BaHUA,
3anaga Oinepa. Teopembl MeHenast u Uesbl. pelaTh 3aa4u c MOMOIIBIO
Pemenue 3anau Ha npumeHeHune TeopeM Menenast u Uessl. IreOMETPUUECKUX  IpeoOpa3oBaHUN U
CamocrositesbHas padora "[IpumeHenne Teopem r€OMETPUYECKUX MECT;
Memnesasi u YeBb1"
CamocrositeibHas padora " /lelicTBUsI HAl BEKTOPaMHU B peuaTs 3aJ1a4M, UCIOJIb3Ysl BEKTOPHBIN
npocrpancrse' METOJ
Onnurc, runepbona, napadosna

10 IloBTOpenue matepuana 10 kiacca 4 4 4

IHoBTOpeHue (MOATOTOBKA K MPOMEKYTOYHOM ro10BOI
arrecTanMu). AKCHOMBI CTEPEOMETPUU.U UX CIEACTBUSI.
[TapannenbHOCTh NMPAMBIX U INIOCKOCTEN. Pelienne 3anay
EI'D

IToBTOpEeHNE (MOATOTOBKA K MPOMEKYTOYHOM I010BOI

arrecrauuu). llepneHaUKyIApHOCTD NPSIMBIX U IIIOCKOCTEM.

MHuororpanauku. Pemenue 3amgau EI'D.

IHoBTOpEHUeE (MOATOTOBKA K MPOMEKYTOYHOH ro10BOI
arrecranuu). Bexropsl B npoctpancTBe. Pemenue 3anay
EID.

3aKIIIOYUTEIbHBIN YpoK-peduiekcus

pedaexcust yaeOHOM NeATeTbHOCTH
000011IcHIE U CHCTEMAaTH3allis 3HAHHUI
pemrarb TCOMETPHUCCKHE 3a7a4H,
OnMpasich Ha U3yYEHHbIE CBOICTBA puUryp
U OTHOIICHUH MEXIy HUMH, MPUMEHSS
JOIIOJIHUTCIIbHBIC HOCTpO@HI/IH
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Auredpa

H HAYAJIa MATEMATHICCKOI'O aHa/In3a

MHoOrouseHs! OT HECKOJIBKUX EPEMEHHBIX
YpaBHEHUS BBICIINX CTENEHEU
KonTposbHnasi paGora no teme: « MHOro4wieHbD)

11 knacc
I I Il
BApPUAHT | BApDUAHT | BAPUAHT
Ne Tema pazaena, conep:xanue Koa-Bo | Koa-Bo | Koa-Bo |Ilnanupyemblie BUABI Y41eOHOM JesITeIbHOCTH
TeMBbI 4acoB | 4YacoB | 4acoB
1 IToBTOpEeHne Kypca anreOpbl U Ha4aJl 3 4 6 ® BHIUKCIATH  MPOU3BOJHBIC, TPHUMEHsSsT  IpaBuja
MaTeMaTH4yeckoro anaamsa 10 Kjiacca BBIUMCIICHUS TPOU3BOJHBIX,
Bxoauast KOHTpoJIbHAs1 paboTa. e nccnenoBaTh (YHKIUU M CTPOUTH HUX Tpapukud C
MIOMOILIbIO TPOU3BOJAHOM,
e pemiath  3aJaud  C  [PUMEHEHMEM  ypaBHEHUS
KacaTenbHOU K rpaduky GyHKIUY,
e pemaTh 3aJaud Ha HAXOXKICHHWE HaWOOJBIIEro u
HaMMEHBIIETO 3HaYeHUsI (YHKIIUU HAa TPOMEKYTKE,
® MPOBOJIUTH MPE0Opa3OBaHUE TPUTOHOMETPHUUECKUX
BBIpaXXECHUIA, UCIIOJIb3Ysl  TPUTOHOMETPUYECKHUE
(hopMyIIbI.
2 MHoro41eHbl 10 15 18
MHorouieHsl OT OJHOM TEPEMEHHOMN ® HaXOIUTh KOPHH  MHOTI'OYJICHOB C OJTHOH

HepeMCHHOfI, MHOT OYJICHBI Ha
MHOKHUTEIIH.

e YMEHME pelaTh YPAaBHEHUS BBICIIMX CTEIECHEH.
HCMO0Jb30BATH MPUOOPEeTEeHHbIE 3HAHUS U YMEHUS B
NMPAKTHYECKOM [eATeJIbHOCTH W IOBCEAHEBHOM
JKM3HH IS

® MPaKTUYECKUX pacuyeToB Mo (opmymnam, BKIrOUas
(dbopMyIbl, coaep)Kalue CTENEHU, WCIONb3yS JUIs
HEOOXOTMMOCTH CIIPaBOYHBIE MaTepHalIbl n
MPOCTEUIIINE BEIYUCIUTENBHBIE YCTPOKCTBA.

pacKJIapIBaTh
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Crenenu n kopHu. CteneHnbie pyHKUMU

28

34

38

ITonsiTHE KOPHSA N-H CTENEHU U3 IEHCTBUTEIBHOIO YUCIIA
OyHKIUU Y = 1/x , IX CBOMCTBa U rpaduku

CBolicTBa KOpHS N-i CTENEHU

[TpeoOpa3zoBaHne BbIpaXKEHUM, CONEPIKALIUX PAJUKAIIBL.
KonTpoabsHas padora no teme: «CBoiicTBO KOPHS N-
OH CTeneHm».

O060011eHre TOHITHS O TIOKa3aTelie CTeNEeHN
Crenennbie QyHKIINU, MX CBOWCTBA U

W3BnedeHne KOpHs U3 KOMIUIEKCHOTO YUCIa
Kourpoabnas padora no reme: «CteneHHble
GyHkumn».

® HAXOJUThb 3HAYCHUE KOPHS N-OU CTEIICHH,

® T[POBOJIUTH MpPeoOpa3oBaHHE HUPPALMOHATBHBIX
BBIPaKCHU,

e cCTpouTh TIpadUKud CTENEHHOHM (QYHKIUH C
HaTypaJIbHBIM I10Ka3aTelIeM.

IHoka3zatenbHass M JorapupmMmuyecKas
bynxuun

36

47

52

[Toka3zarenbHas (GyHKIHMSA, €e CBOMCTBA U rpaduk

IToka3aTenbHbIe ypaBHEHUS

IToxazarenbHbIE HEPABEHCTBA

[Tonsitue norapudma

Jlorapugmuueckas pyHKIUS, €e CBOMCTBA U Tpaduk
KonTposbHas pa6ora no teme: «IlokazareabHas u
siorapu(pmuyeckas pyHKUMHU: NOKA3aTEJIbHbIE
YPaBHEHHS] M HEPABEHCTBA, IOHATHE JIorapugma

CgoiicTBa orapugmon

Jlorapudmuueckre ypaBHeHUs

Jlorapugmuueckue HepaBeHCTBa

HuddepennmpoBanne nmoka3aTeaTbHOU

JorapupmMuuecKon QyHKIHMA

KonTpoasHnas padora no teme: [lokasarenbHas u

Jorapupmuyeckas GyHKUHU: JorapupmMudecKue

ypaBHeHUs U HepaBeHcTBa. [{uddepenuupoBanue

MOKa3aTeJIbHON U JJorapupmuyeckoi GpyHkuuii»

® HAXOAUThb 3HAYCHUC J'IOl"apI/I(i)Ma, BLIpa)KeHI/Iﬁ,

CoJIepIKALINX norapupm U IIOKa3aTelbHbIe
BBIpAKEHUS,

® IPOBOJUTH npeoOpa3oBaHus IIOKa3aTeIbHBIX
BBIPOKEHUN M BBIpOKEHUH, coepkKaluX Jorapudm,
e pemiathb MIOKa3aTeJbHbIE, JorapupmuuecKue
yYpaBHEHUS U HEPAaBEHCTBA,

e pewiarb CUCTEMBI IIOKa3aTeNbHbIX u

JOrapupMHUECKUX YpaBHEHUH,
e pemiarb ypaBHEHUS, HEPABEHCTBA U CHCTEMBI C
NpUMEHEHHEM TIpadUyecKuX MpeacTaBIeHUIl CBOMCTB
MoKaszaTteabHOW W Jorapupmuyeckod  QyHKUUH,
BBINOJIHATH IPeoOpa3oBaHus TparKOB MMOKa3aTeNbHON
1 orapupmMuyecko pyHKINH.
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IlepBooOpa3Hasi U MHTErpaJ 11 16

[TepBooOpazHas 1 HeoNpeIeIeHHBIN HHTErpal ® BBIYHUCISTH [IEpBOOOpA3HbIE  BJIEMEHTAPHBIX
OnpeneneHHbIi HHTErpa GbyHKINH, IPUMEHAs IPAaBWIa  BBIYMCICHUSA
KonTposbnas padora no teme: «IlepBoodpazHasi u IIepBOOOPA3HBIX

HHTErpam. ® BBIUUCIIATH IJIOIIA/Ib KPUBOJIMHEMHON Tpaneuuu
DJieMeHTbI TeOPUH BEPOSITHOCTEl 1 11 16

MATEMATHYECKOH CTATUCTHKH

BeposiTHOCTB M reoMeTpus

He3zaBucuMble MOBTOPEHUSI UCIIBITAHUH C IBYMSI
UCXO/IaMH

Craructudeckre MeTo ikl 00paboTku uHpopManuu
["ayccoBa kpuBas. 3aKOH OOJIBIIMX YUCET

KonTpoabnas padora no TeMe «Teopus
BEPOSITHOCTH.

e pemaTh MPOCTEHIIe KOMOMHATOPHBIE 3a/1a9U METOJIOM
nepe6opa, a TaKXE€ C HCIIOJb30BAHHUEM H3BCCTHBIX
opmyu;

® BBIUUCIATH B HpOCTGﬁLHHX ClIydasx BCPOATHOCTHU
COOBITHI HA OCHOBE II0JICUETa YHCIIa HCXOH0B;

[ )

HUCIIOJIB30BAaTh HpI/IO6peTeHHI)IC 3HAHUS U YMCHI/IH B
HpaKTquCKOﬁ ACATCIIBHOCTH H HOBCCHHGBHOﬁ KN3HU
I

® dHaJIn3a PCAIbHBIX YUCJIOBBIX JaHHBbIX,
MIPE/ICTAaBICHHBIX B BUJIE AHAarpamMm, rpaukos;

® aHaJIn3a I/IH(I)OpMaI_[I/II/I CTATUCTUYCCKOI'O XapaKTepa,
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YpaBHeHusi u HepaBeHcTBa. CHCTEMBI 32 39 49

YPABHEHHUIl H HEPABEHCTB

PaBHOCMIIBHOCTE ypaBHEHUI e  pemath palroHaIbHbIE, UppaLMOHAIIBHbIE

OO61re MeTo/Ibl peleHusl ypaBHEHU I YpaBHEHUS U UX CUCTEMBI,

KOHTpOJILHaH paﬁoTa no teme: «Pemenue ° peuiate  panMOHAJILHBIE HEpPABEHCTBA M HX

YPaBHeHUH» CHUCTEMBI, TOKa3bIBaTh HECJIOKHBIE HEPABEHCTBA,

PaBHOCHIIBHOCTD HEPABEHCTB e pewlaTh  TEKCTOBBIE  33Jaud €  ITOMOLIBIO

YpaBHEHHUs U HEPABEHCTBA C MOJYJISIMU COCTaBJICHUS ypaBHEHU U u HEPABEHCTB,

VppanuoHanbHbIe ypaBHEHHS U HEPABEHCTBA VUHTEPIPETUPYS. pe3yibTaT C y4YE€TOM OIPAHUYECHHUU

KonTposabHasi padora no reme: «YpaBHeHUs 1 YCIIOBHSI 3a/1aUH,

HepPaBeHCTBA ¢ MOAYJISIMU H CO 3HAKOM PaJuKaJIa» e u300pa)kaTb Ha  KOOPJAMHATHOW  IIJIOCKOCTH

VYpaBHEHUs U HEPABEHCTBA C IBYMs [1IEPEMEHHBIMU MHOXECTBA DEIIeHHil YPABHEHWH M HEPABEHCTB C

Jloka3arenbCcTBO HEPABEHCTB JIBYMSI [ICPEMCHHBIMH,

Cucrembl ypasHeHUH ®  HAXOJUTh NPHMOIMIKEHHBIE PELICHUS yPABHEHUM M

3anaun ¢ mapamerpamu WX CHCTEM, HCIIONIb3Ys rpadMueCKHii METOI,

KOHTpOJIb:—IaH padora no teme: «Pemenue cucrem e  pelaTh YPABHEHHS, HEPABEHCTBA H CHCTEMBI C

YPABHCHUH M HEPABCHCTB) npUMEHEeHHEeM TpadudecKuX MpeCTaBICHUN, CBOWCTB
(GyHKIMH,  ypaBHEHHUS, CHCTEMbl  ypaBHEHUH,
HepaBeHCTBa (0000mieHne u yrayosnenue tem 7-11
KJIACCOB).

3aKI04nTeIbHOE IOBTOPECHHE 9 9 9 .

[TprMeHeHre TPOU3BOJHBIX K PELICHUIO 3a7a4
[TepBooOpazHas

Pemrenne TpuroHOMETpUYECKUX YPaBHEHUH Y HEPABEHCTB
U UX CUCTEM

Pemenue nokazareiabHbIX U JOrapuPpMUUECKUX
YPaBHEHUI U HEPABEHCTB U X CUCTEM.

Teopust BEpOSTHOCTH U CTaTUCTHKA

Hrorosasi KOHTpoOJIbHAsI paboTa M0 MaTeMaTHKe:
ajaredpe U HAYaJIaM MATEeMaTHYECKOI0 AHAJIN3A,
reoMeTpHH.
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I'eomerpus
11 knace
Metoa KOOPAMHAT B IPOCTPAHCTBE

22

22

22

[ToBTOpeHne TeMbl «BEKTOPHI B IPOCTPAHCTBE»
[IpsiMoyrosibHasi CUCTEMA KOOPJIMHAT B MPOCTPAHCTBE.
KoopauHatsl BeKTOpa.

CamocrosiTesibHas padora "Bektopsl"
[Ipocreiimue 3aa4u B KOOpIUHATAX.

Yron mexay Bekropamu. CKalsipHOE TPOU3BEIECHNE
BEKTOPOB.

YT0os Mexay NPSMBIMU U TUIOCKOCTSIMH.
KoopauHaTHBIN METO pelieHus 3aa4.

YpaBHeHHE chepbl, TUIOCKOCTH.

dopmysa pacCTOSHUS OT TOUKH JI0 TIOCKOCTH.
KontpoJsbHas padora no teme «KoopauHarsl u
BEKTOPbI»

e BBIIOJHATH JCHCTBHUS CIOJKEHUS, BBIYATAHUSA
BEKTOPOB U YMHOKEHHE BEKTOPA HA YUCIIO,

® HAaXOJUTb KOOPJIMHATHI TOYKH B IIPOCTPAHCTBE,

® BBIUHCIIATH YIOJ MEXIY BEKTOpaMHU,

® [IPUMETb KOOPAWHATHO-BEKTOPHBIM METOH I
BBIYHCIICHUS OTHOLLIEHUH, PACCTOSHUM U YIJIOB.

TeJia M1 MOBEPXHOCTH BpallleHUsI:
HWJIHHIP, KOHYC, IIap

16

16

16

[ToHsiTHE LUIMHIIpA.

[Tnomaap MOBEpXHOCTH LIMIIMH/PA.

ITonsiTue KoHyca.

[Tnomaab MOBEpXHOCTH KOHYCA.

CamocrosiTesibHas padora "Iliomans noBepxXHOCTH
nuJauHApa'
Y ce4€HHBIN KOHYC.

[Inomans MoBEpXHOCTH YCEYEHHOTO KOHYCa
CamocrosiTesibHas padora "Iliomans noBepxHocTH
KOHYCa H YCe4EéHHOr0 KoHyca'"'.

Cdoepa u map.

VYpaBHenue chepsl.

B3anmMHOe pacrionokeHue cepbl U TUIOCKOCTH.

KacaTenpHast niaockocTs K cgepe.

[Tnomans chepsl.

® [IPOBOJUTH JIOKA3aTEIbHBIE PACCYXKICHUS IIPH
peLICHUN 3a/1a4, JOKa3blBaThb OCHOBHBIE TEOPEMBI,
TEMBI,

e n300paxxkaTh UMIMHJIP, KOHYC U IIap,

e  pCILATh 33/1a4U, ONUPASICh HA U3YyYEHHBIE CBOMCTBA
LMIUHApPA, KOHyca M Iapa,  I[PUMEHSA
anreOpanvecKuili 1 TPUrOoHOMETPUYECKUI anmnapar,

® CTPOUTB  OCEBBIE  CEUYEHHS U CEUCHHUs
MapajuIeIbHbIE OCHOBAHUIO.
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Cdepa, BricaHHAs ¥ OTIMCAHHASI OKOJIO MHOTOTPaHHUKA.
[{unuHapuyeckue 1 KOHMYECKUe MOBEPXHOCTH.
Koutpoasnas padora "Huannap, KkoHyc, map

(chepa)™

O0béMBI Te 22 22 22
[Tonstue o6bema Ten. OTHoIEHHE 00BEMOB MOJOOHBIX ® COOTHOCHUTH CTEPEOMETpPHYECKHE (UIYpbl C HUX
TeN. OTHMCaHUSIMU,
(DOpMYJ'IBI o0beMa Ky6a, napauicienuicaa, HpHMOﬁ ° 1/1306pa)1(aT}3 B3aMHOE pacmnoJioKeHue
NPU3MBIL. CTEPEOMETPUIECKUX (HUTYpP, BBIIOIHATH YEPTEK IO
CDOpMYJ'Ia o0beMa MUJIKMHApA. YCJIOBHIO 3a4a4H,
CamocTosiTesibHas padoTa ""Beiuucienune od0béma ® BBIUUCIIATH OOBEMbI M IUIOMIAJH TOBEPXHOCTH
NPSIMOii MPU3MBI M HUIIMHApa". MPOCTPAHCTBEHHBIX T€1 M WX  MNPOCTEUIINX
DopMyia oObemMa MUPAMUIBIL. KOMOMHALIHIA.
®opmyna odObema KoHyca
CamocrosiTesibHas padora "O0bEMbI HAKJIOHHOM
MPU3Mbl, NHPAMHUALI U KOHYca'"
KonTpoJsbHas padora no teme «O0beMbl TeJD)
®opmynsl 00beMa I1apa U IOl MOBEPXHOCTH C(hephl.
Koutpoabnas padora "Oo6bém mapa. [liomans
chepnr"
3ak/II0YUTeIbHOE MOBTOPEHHE KYypca MATEMATHKU: 8 8 8

aJare0pbl ¥ Ha4YaJJa MaTeMaTHYeCKOI0 aHAIU3A,
reoMeTpuu

TeopeMa 0 TpEX NEpHEHAUKYIIApaXx.

VYrois Mexay NpsIMOHN U IUIOCKOCTBIO.

JIByrpaHHBIN yroJI.

MHOrorpaHHyMKH: MapajuieJenuIes], Npu3smMa, TupaMuaa,
IUIOINAAM UX MOBEPXHOCTEH, 0OBEMBI.

KoopanHatHbIl METOA pelIeHus 3a1a4

[{wuHap, KOHYC, map — uX 00BEMBI U TUIOIIAH
MTOBEPXHOCTH.

e peduexcus yueOHOH 1eATeTbHOCTH
e 0000MMTH U CUCTEMATU3UPOBATH 3HAHUS

34




JIncer nmepeyrBep:kaeHnst 1 HH(popmanusi 00 u3MeHeHUusIX padoyeii NporpaMmsl

Pabouas mporpamma «CormacoBaHo» «YTBepXKIaIO»
nepeytBepxkaeHa Ha20 /20 3am. nqupekropa o YBP [Ipuxkas ot Ne
y4eOHBIHN 1ot /W.B. Psabunnesa/ | dupexrop MOY «COIII Nel
e bes n3MmeHeHui s KL |« » 20 1. | r.EpmoBa»
e B nporpaMmy BHECEHBI IONOIHEHUS 1 /T.H. Jlenéxun/
m3MeHenus (cM. [punoxkenne )
mpotokon Ne  3acemanmsa LIMO ot
" " 20 1.
PyxoBogutens HIMO
/
Pabouas nporpamma «CornacoBaHo» «YTBepKIaI0»
nepeyTBepxkaena Ha 20 /20 3am. nupekropa no YBP IIpukas ot Ne
y4eOHBIN TOX /W.B. Pabunnesa/ | Hupexrop MOY «COIII Nel
e Bes uzMenenuit uist KIL |« » 20 r. | r.EpmoBay
¢ B iporpaMmy BHECEHBI JIOTIONIHEHUS U /T.H. Jlenéxun/
mmeHeHus (cm. [Ipunoxenne )
npotokoia Ne  3aceganus HIMO ot
" " 20 1.
PykxoBogutens HIMO
/
Pabouas mporpamma «CornacoBaHo» «YTBEpKIAIO»
nepeytBepxkaeHa Ha 20 /20 3amM. qupekTopa no Y BP [Ipukas ot Ne
yueOHBIHN 1ot /W.B. Psabunnesa/ | dupexrop MOY «COIII Nel
o bes usmenenuit s KI |« » 20 r. | r.EpmoBay
e B nporpamMMy BHECEHBI JIONOITHEHUS U /T H. Jlenéxun/
n3meneHus (cM. llpunoxenane )
npotokon N 3acemanusa LIMO ot
" " 20 T
Pykosogutens LHIMO
/
Pabouas nporpamma «CornmacoBaHo» «Y TBEpKIAIO»
nepeytBepxaeHa Ha20 /20 3am. qupekropa o YBP IIpuxkas ot Ne
y4eOHBIN TO1 /N.B. Pabunuesa/ | dupexkrop MOY «COIL Nel
e be3 nsmenenuii g KI. | «__ » 20 r. | r.EpmoBay»
e B nporpamMMy BHECEHBI JIOTIOTHEHUS U /T H. Jlenéxun/
n3menenus (cM. llpunoxenne )
npotokon Ne  3acemanusa LIMO ot
" " 20 1.
PyxoBogutens HIMO
/
Pabouas nporpamma «CornacoBaHo» «YTBEpKIaI0»
nepeyrBepxkaeHa Ha 20 /20 3am. nupekropa mo YBP [puka3s ot Ne
y4eOHBIN IO /W.B. Psabunnesa/ | dupexrop MOY «COII Nel
e bes usmenenuit misa KI | «__» 20 r. | r.EpmoBay
¢ B nporpamMmy BHECEHBI JOTIOJIHEHHS U /T H. Jlenéxun/
n3MeHenus (cM. [lpunoxenne )
mpotokon N 3acemanmsa LIMO ot
" " 20 T
PykxoBogutens HIMO

/
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