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Cpox peanmmzaruu- 2022-2023 y4eOHBIH T



no Kypcy «MaremaTuka (0a30Bblil YPOBEHb)
K yuyeOHuKaM «AnreOpa 1 Hauajga MaTeMaTudeckoro ananmsay, 10, 11 kmacc. I1I.A. AnmuMoB u Jip.

«I"'eomerpus 10-11», JI.C. AtanacsH u ap.



CTpyKTypa nporpamMmmel.
[Iporpamma BKiIrO4aer 3 paszgena:

1. Ilnanupyemsbie pe3ynbTaThl OCBOCHUS yueOHOTO MpeaMeTa «MareMmaTukay,
2. CopepxaHue yueOHOTO MPEAMETA;
3. TemaTnueckoe IIaHUPOBAHKE C YKa3aHUEM KOJMYECTBA YaCOB, OTBOJUMBIX Ha YCBOCHHUE KAXKIOU TEMBI.



|. INTAHUPYEMBIE IIPEJIMETHBIE PE3YJIBTATbBI

JInuHOCTHBIE Pe3yJIbTAThI:

-TOTOBHOCTH U CTIOCOOHOCTH 00ECIIEYUTh ce0e M CBOMM OJIM3KUM JTIOCTOMHYIO )KU3HB B TIPOIIECCE CAMOCTOSTEIILHOMN, TBOPUYECKOM
1 OTBETCTBEHHOU IESITEILHOCTH;

-TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIMMXCS K OTCTAWBAHHUIO JIMYHOTO JIOCTOMHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTh U
CIIOCOOHOCTH BBIPA0aTHIBATh COOCTBEHHYIO MO3UITHIO;

-TOTOBHOCTb U CIIOCOOHOCTH 00YUAIOIIMXCSI K CAMOPa3BUTUIO M CAMOBOCIIMTAHUIO;

-opMHUpOBaHUE BBIPAKCHHON B MOBEJICHUU HPABCTBEHHOM IO3MIIMH, B TOM YHCJIE CIIOCOOHOCTH K CO3HATEIHLHOMY BBIOODY
n00pa, HpaBCTBEHHOTO CO3HAHUS U TIOBEJCHUS HA OCHOBE YCBOCHUS OOIIEYEIOBEUECKHUX IIEHHOCTEH M HPaBCTBEHHBIX YYBCTB);

pa3BUTHE KOMIIETEHIIMN COTPYIHUYECTBA CO CBEPCTHHKAMH, JETHbMH MIIAJIIIETO BO3pacTa, B3POCIbIMU B 00pa30oBaTEIbHOM,
OOIIIECTBEHHO T0JIE3HOM, yUeOHO-HCCIIEIOBATEIHCKOM, MPOEKTHON U APYTUX BUJIAX JESITEIbHOCTH.

-MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH, 3HAYUMOCTH HAyKH, TOTOBHOCTh K HAy4HO-
TEXHUYECKOMY TBOPYECTBY, BIAJCHUE TOCTOBEpHON HWH(OpMaIMerd O MepeoBBIX IOCTIKCHHUSX M OTKPBITHIX MHUPOBOW M
OTEUECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

-TOTOBHOCTh M CITIOCOOHOCTH K 0Opa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHMIO, HA MPOTHKCHUHM BCEU JKU3HU; CO3HATEIHHOE
OTHOIIIEHUE K HETPEPHIBHOMY 00pa30BaHUIO KaK YCJIOBUIO YCIEIIHOW MPOo(heCCHOHATIBHON 1 00IIECTBEHHOMN AESTEIbHOCTH;

-3KOJIOTHYECKasl KyJIbTypa, OepeKHOE OTHOIICHUS K POIHOW 3eMiie, MPUPOIHBIM OoraTtcTBaM Poccun m Mupa; OHMMaHHUE
BIIUSTHUS COITUATBHO-DPKOHOMUYECKHX MPOIIECCOB HAa COCTOSIHUE TIPUPOTHON U COITMATIBLHOM Cpeibl, OTBETCTBEHHOCTh 32 COCTOSIHHE
MIPUPOIHBIX PECYPCOB; YMEHHUS M HABBIKK PA3YMHOTO TIPUPOIOIIOIB30BAHMS, HETEPIIMMOE OTHOIICHHUE K IEHCTBUSIM, TPUHOCSIIIAM
BpEJl DKOJIOTHH; MPUOOPETEHNUE OMBITA SKOJIOTO-HAMPABICHHOMN JACSTEIBHOCTH;

-3CTETUYECKOE OTHOIIEHUSI K MUPY, TOTOBHOCTD K 3CTETUYECKOMY O0yCTPONHCTBY COOCTBEHHOTO OBITA.

-yBakKeHHE KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTD K 3aIlIUTE CBOCH COOCTBEHHOCTH,

-0CO3HAHHBIN BBIOOP OyayIei mpodeccru Kak MyTh U CIIOCO0 peann3aliui COOCTBEHHBIX KU3HEHHBIX IJIAHOB;

-TOTOBHOCTH O0YYaIOIIUXCS K TPYJA0BOM NMPO(hEeCCHOHATBEHOM ASSITEIBHOCTH KaK K BOBMOXXHOCTH yYaCTHs B PEIICHUU JINYHBIX,
OOIIIECTBEHHBIX, TOCYAPCTBEHHBIX, OOIIEHAIMOHAIBHBIX TPOOIIEM;

-MIOTPEOHOCTh TPYIUTHLCS, YBOXKCHUE K TPYAY U JIOIIM TPYJa, TPYAOBBIM JOCTHIKCHHSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE U
TBOPYECKOE OTHOIICHHUE K pa3HBIM BHIaM TPYIOBOH JACATCIBHOCTH;

-TOTOBHOCTB K CaMOOOCITY>KUBaHUIO, BKJTIOUYass 00YUCHHUE M BHIMOJIHEHUE JOMAITHUX 00sS3aHHOCTEH.

MeTanpeaMeTHbIe pe3yJbTaThl:



B cootrBerctBun ¢ ®I'OC COO BBIACHAIOTCS TpU TPYIIbl METANPEIMETHBIX YHHBEPCAIbHBIX YYEOHBIX JIEHCTBHIA:
pEryJsTUBHBIEC, TO3HABATEIbHbBIC, KOMMYHUKATUBHBIE:

Coaepixanue BbInyCKHUK HAYYHTCS:
YMEHHUs
1. PeryasiTuBHbIe CaMOCTOSTENIbHO ONPENENATh LEH, 3a/1aBaTh NapaMeTPbl U KPUTEPUH,
YHHMBepcaibHbIe 10 KOTOPBIM MOKHO OIPEAENIHTb, YTO LIE€Jb JOCTUTHYTA,
yueOHbIe 1eiicTBUS OLICHUBATh BO3MOXXHbIE IMOCIEACTBUS TOCTHXKEHUS ITIOCTABJIEHHOUN LEIN

B JICSITENBHOCTH, COOCTBEHHOW XH3HU M KU3HU OKPYKAIOIIMX JIIOJCH,
OCHOBBIBASICh HA COOOPaKEHUAX ITUKU U MOPAJIH;

CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3aJaul B 00pa30BATEIbHON
NEATEIBbHOCTH U KU3HEHHBIX CUTYaLHsIX;

OLICHUBATh PECYPCHI, B TOM 4YMCJIE BpeMs U IAPYrH€ HEMATEPHAIbHBIE
pecypchl, HEOOXOAUMBIE JJIs1 JOCTHXKEHUS [TOCTABJICHHOM LIEJIH;

BbIOMpaTh IMyTb  JOCTHXKEHUS 1I€JIM, I[UJIAHUPOBaTh  pELICHHE
IIOCTABJICHHBIX 33J1a4, ONTHUMM3UPYsSd MaTEpPHAIBHBIE U HEMaTepUaJIbHbIC
3aTpartsl;

OpraHu30BbIBaTh 3()(PEKTUBHBINA MOUCK PECYpCOB, HEOOXOAMMBIX IS
JOCTHKEHHUSI IOCTABJICHHOM 11€JH;

COMNOCTAaBIIATh MOJYYEHHBIA PE3yJbTaT JEATEIbHOCTH C MOCTAaBJIEHHON
3apaHee LEIbIO.

2. ITo3HaBaTe/IbHbIE MCKaTh U HAXOJIUTh 000OIIEHHBIE CITOCOOBI PEIICHUS 3a7a4, B TOM YUCIIE,
YHHBepcaJIbHbIe OCYIIECTBJIATh Pa3BEPHYTHIM MHPOPMAIIMOHHBIN MOUCK M CTAaBUTh Ha €0
yueOHbIe eiicTBUs OCHOBE HOBbIE (YueOHbBIC U TTO3HABATEIILHbIC) 3a]a4H;

KPUTHYECKH OIICHUBATh W MHTEPIPETUPOBATHh MH(DOPMAIIMIO C Pa3HBIX
MO3WIMK,  pacrmo3HaBaTh M (PUKCHPOBATh  IPOTHBOPEYHMS B

UH(POPMAITMOHHBIX HCTOYHHKAX;

WCIIOJIb30BAaTh PA3JIMYHBIE MOJICIBHO-CXEMAaTUUYECKUE CPENCTBA IS
MPEJACTABJICHUS] CYLIECTBCHHBIX CBSI3€M W OTHOILICHUM, a TaKkKe
MPOTUBOPEUNI, BBISIBIEHHBIX B HH(POPMAIIMOHHBIX UCTOYHUKAX;

HAXOIUTh W TIPUBOJAUTH KPUTUYECKUE apPryMEHTbl B OTHOIICHUU
JNEUCTBUHA W CYXJEHUM JPYroro; CIOKOMHO W Pa3yMHO OTHOCUTBCA K




KPUTUYECKUM 3aMEUaHUsIM B OTHOLIEHUU COOCTBEHHOTO CY>KIEHUS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

BBIXOJUTh 32 paMKd Y4eOHOro TIpeAMeTa W  OCYIIECTBISTh
LEJICHAIIPABIICHHBIM TMOUCK BO3MOYKHOCTEW [JII IIMPOKOTO IepeHoca
CPEICTB U CIIOCOOOB JIEHCTBUS;

BBICTpAauUBaTh MHIUBUIYaJbHYI0O O00pa30BaTEIbHYIO TPACKTOPHIO,
YUNTBIBAas OTPAHUYEHHUSI CO CTOPOHBI JPYIMX YYaCTHUKOB M PECYPCHBIE
OTpaHUYCHUS;

MEHATb W YyJEpKUBaTh pa3Hble IMO3WLHMM B IO3HABATEIHbHON
JEeSATEIbHOCTH.

KoMMyHHKATHBHbBIE
YHHBepcaJIbHbIE
yueOHbIe eiicTBUs

OCYIIECTBIISITh JIEJIOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMU, TAK U
CO B3pOCIbIMHU (Kak BHYTpH 00pa30BaTeIbHON OpraHU3aIMy, TaK U 3a ee
npejaenamMu), moaoupaTh MapTHEPOB IS IEJIOBOM KOMMYHHMKAIIUM UCXOMS
U3 COOOpaKCHUH pPE3ylIbTaTUBHOCTH B3aUMOJICHCTBHSA, a HE JIMYHBIX
CUMIIaTHH;

IIPU OCYIIECTBICHUH TPYIIIOBOM PaOOTHI OBITh KaK PYKOBOJMTEIIEM, TaK
U YWICHOM KOMaHAbl B Pa3HbIX poysix (reHepatop WUJAEH, KPUTHK,
UCIIOJTHUTENb, BHICTYNAIONINI, SKCIIEPT U T.1.);

KOOPAVUHUPOBATh W BBHINOJHATH pPabOTy B YCJIOBUSX PEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOICHCTBUS;

pPa3BEpHYTO, JOTMYHO M TOYHO H3JaraTb CBOK TOYKY 3pEHUA C
UCIIOJb30BaHUEM AaJICKBATHBIX (YCTHBIX M TMHCHBMEHHBIX) SI3BIKOBBIX
CPEICTB;

pacrio3HaBath KOH(JIUKTOTEHHbIE CHUTyalldd U MPeJoTBpaIlaTh
KOH(QMKTBI 70 WX aKTUBHOM (a3pl, BBICTpaWBaTh JACIOBYIO |
o0pa3oBaTeNbHyI0 KOMMYHHUKAIIMIO, M30€ras JMYHOCTHBIX OIICHOYHBIX
CYXKIECHH.




IIpeaMeTHbIE pe3yabTaThI:

ba3oBblii ypoBeHb
«I1po061eMHO-PYHKIMOHAJIBbHBIC Pe3YJbTAThD)

JIOKHBIE YTBEPKICHUS, IPUUNHA, CIICICTBUE,
YACTHBIN ciTy4daid 00ILEro yTBEepKACHHUS,
KOHTPIPUMED;

HaXOJUTh NIepeceyeHre U 00BEAUHEHUE IBYX MHOXECTB,
MPEACTaBICHHBIX TpaUUECKU HA YUCITIOBOM MIPSIMOM;

CTPOUTH HA YUCIIOBOM MPSIMOU MOAMHOKECTBO
YUCIIOBOTO MHOKECTBA, 38JJAHHOE TTPOCTEUILINMU
YCIOBUSIMU;

pacno3HaBaTh JIOKHBIE YTBEPKICHHUS, OIIUOKH B
PacCyXJIEHUSAX, B TOM YHUCJIE C UCHOJIb30BAaHUEM
KOHTPIPUMEPOB.

Pa3zpnen BbInyCKHHK HAYYHTCSA BhInycKHMK MOJYYUT BO3MOKHOCTh HAYUYHTHCS
Hean JI71s1 ucroyib30BaHus B IIOBCEIHEBHOM KU3HU U J{1s1 pa3BUTHST MBINIJICHUS, UCIIOJIB30BaHUS B
OCBOEHHSI | 00eCIeUeHHS BOBMOXKHOCTH YCIICIIHOTO MPOA0JKEHUS MMOBCEIHEBHOM JKU3HU
npeaMera | 00pa3oBaHUs MO CHEIHMATBHOCTSAM, HE CBI3aHHBIM C 1 00ecrieyeHns BO3MOKHOCTH YCIIEITHOTO
MPUKIAIHBIM UCTI0JIb30BAHUEM MATEMATUKU MIPOJIOJIKEHUS 00pa30BaHUS 1O CIESIUAIBHOCTSIM, HE
CBSI3aHHBIM C MPUKJIAJAHBIM UCTIOJIb30BAHUEM
MaTEMaTHUKH
TpeOoBanus Kk pe3yjabTaTam
DuaeMeHThI | OnieprpoBaTh HA OA30BOM YPOBHE MOHSATUSIMU: — OmnepupoBaTh NOHATUAMH: KOHEYHOE MHOKECTBO,
TEOPUH KOHEYHOE MHO>KECTBO, DJIEMEHT MHOKECTBA, 3JIEMEHT MHOYKECTBA, MMOJMHOKECTBO,
MHOKECTB MTOJAMHOKECTBO, TIepecedeHre U 00beAMHEHNE nepeceuyeHne W OOBEAMHEHHE  MHOXKECTB,
" MHOJKECTB, YACJIOBbIE MHOXKE€CTBA HA KOOPAMHATHOU YHCJIOBbIE MHOKECTBA HA KOOPAMHATHOM MPAMOIA,
MaTeMaTH MPSAMO#, OTPE30K, UHTEPBA; OTPE30K, UHTEPBAJI, MOJYUHTEPBAJI, MPOMEKYTOK C
yecKou OTIepUpPOBaTh HAa 0A30BOM YPOBHE IMOHATHSIMU: BBIKOJIOTOM TOUYKOM, Tpaduyeckoe npecTaBieHue
JOTHKH YTBEPKJICHUE, OTPUIIAHNE YTBEPXKACHHUSI, ICTUHHBIE U MHOXECTB Ha KOOPAMHATHON TJIOCKOCTH;

— OIlepUpOBaTh MIOHATUSAMMU: YTBEPXKIACHHUE,
OTPULIAHUE YTBEPXKIACHUSA, UCTUHHBIE U JIOKHBIE
YTBEPXKICHUSA, IPUYUHA, CIEACTBUE, YaCTHBIN
Cilydaid 001Iero yTBep KIeHus, KOHTPIPUMED;

— IIPOBEPATH [PUHAJIEKHOCTD JJIEMEHTa
MHOJKECTBY;

— HaxoQuTh  IMepeceyeHue U OO0beIUHEHHuE
MHOJECTB, B TOM UHCJIE MPEACTABICHHBIX
rpaguyeckd Ha YUCIOBOM TMpsSMOM M  Ha
KOOPJAMHATHOM IJIOCKOCTH;

— IIPOBOIAWTH JIOKA3aTEIbHBIE PACCYKACHUS IS
000CHOBaHHUSI HCTUHHOCTH YTBEPKJIECHUII.




B noBcenHEeBHOM KU3HU U NIPU U3YYECHHUH IPYTHX
MIPEIMETOB:

— HCIIOJb30BaTh YUCJIOBBIE MHOXECTBA Ha
KOOPJIMHATHOM TMPAMON ISl ONUCAHUSA PEATbHBIX
IIPOLIECCOB U SBJICHUM;

— TPOBOJIUTH JOTUYECKUE PACCYKICHUS B CUTyalHsIX
MMOBCEHEBHOM KU3HU

B noBceqHEBHOM )KU3HU U MIPU U3YUYEHUH JIPYTUX
IPEAMETOB:

— WCIOJIb30BAaTh ~ YHCIOBBIE  MHOXECTBA  Ha
KOOPJAWHATHOM TMPSIMOM M Ha KOOPAWUHATHOU
IJIOCKOCTH JIJIL OIIMCAHUS PEATBbHBIX MPOLIECCOB U
SIBIICHUI;

— TPOBOJUTH JIOKA3aTEIbHBIE PACCYKJICHUA B
CUTyalUsIX MOBCEIHEBHOM >KU3HU, MPU PEIICHUU
3a7a4 U3 IPYrux MpeaIMeETOB

Yuciaa n
BbIPa’KeH
us

OnepupoBath Ha 6230BOM YpOBHE MOHSATUSIMU: 11€TI0€
YHCJIO, IETMMOCTh YHCEeIl, OOBIKHOBEHHAs JPOOb,
JecATUYHas ApoOb, palluoOHAIBLHOE YHUCIIO,
npuOIMKEHHOE 3HAUYCHHUE YHUCIIA, YACTh, J0JIS,
OTHONIEHHUE, MPOLICHT, MTOBBIIICHUE U MMOHM>KEHNUE Ha
3a/IaHHOE YMCJIO TPOLIEHTOB, MAcIITa0;

OoTnepupoBaTh HA 0A30BOM YPOBHE MOHATUSIMU:
jorapudm 4ucia, TPUrOHOMETPUIECKasi OKPY>KHOCTb,
rpajgycHas Mepa yria, BeJIM4MHa yrja, 3aJaHHOrO
TOYKOW HA TPUTOHOMETPUUECKOU OKPYKHOCTH,
CUHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC YIJIOB,
VMMEIOIIUX MPOU3BOJIbHYIO BEJIUYUHY;

BBITIOJIHATH apu(METUUECKHUE IEUCTBUS C IIEJIBIMU U
palMOHAJIbHBIMU YUCIIAMH;

BBITIOJTHSTH HECIIOXKHBIC TTPEOOpPa30BaHUS YUCIOBBIX
BBIpaXEHUMN, COAEPKAIINX CTETICHU YHUCE, TU00
KOPHU U3 YKCeN, MO0 JioraprudMbl YUCET;

CpaBHMBATh pallMOHAJILHbBIE YUCIIa MEXIY COOOii;

OLICHUBATh U CPABHUBATH C PAllMOHATILHBIMU YHCIaMHU
3HAYEHUS LEJIBIX CTENCHEN YHUCET, KOPHEU
HATypaJIbHOW CTENEHU U3 YHUCE, JoTapumMoB yucesn
B MPOCTBIX CIyYasix;

CB000HO OMEepUpPOBATH TOHATUSIMU: 11€JI0€ YUCIIO,
JIETUMOCTb YuCel, OOBIKHOBEHHAs APOOb,
JeCATUYHAs APOOk, pallMOHAIBHOE YHCIIO,
npuOIMKEHHOE 3HAUYCHHUE YHCIIA, YaCTh, JOJIS,
OTHOUIIECHHE, MPOLICHT, MTOBBIIICHUE U IIOHWKEHUE
Ha 33/IaHHOE YMCJIO MTPOIIEHTOB, MACIITa0;

MIPUBOJAUTH MMPUMEPHI UUCEN C 3aTaHHBIMU
CBOMCTBaMHU JICIMMOCTH;

OTIEpPUPOBATH MOHATUAMMU: JIorapudM duca,
TPUTOHOMETPHUUECKAST OKPYKHOCTh, paJiUaHHAS U
rpajycHas Mepa yriia, BEJUYMHA YIia, 3aJaHHOTO
TOYKOW HA TPUTOHOMETPUUECKOU OKPYIKHOCTH,
CHUHYC, KOCUHYC, TAHI'€HC U KOTAHI'€HC YTJIOB,
VMMEIOLINX MPOU3BOJIBHYIO BEJIMYUHY, YUCIIA € U
T,

BBITIOJIHATH apu(MeTHyecKue AeUCTBUSI, coueTas
YCTHBIE U TUCbMEHHBIE IPUEMBI, IPUMEHSS TIPU
HEO0OXOJIMMOCTH BBIUHCIUTEIIbHBIC YCTPOUCTBA;

HAaXOJWTh 3HAYCHUS KOPHS HATYpAJIbHOM CTETIEHHU,
CTENEHU C PallMOHAIBHBIM MOKA3aTEIIEM,
jorapudma, UCIoIb3ys MPU HEOOXOIUMOCTH
BBIYHCIINTEIbHBIC YCTPONCTBA;




n300paXkaTh TOUKAMHU Ha YMCIOBOM MPSMOU IIeNIble U
palroHaIbHbIC YNCIA,

n300pakaTh TOUKaMHU Ha YHCIOBOM MPSMOU IIeIIbIe
CTETICHU YHUCell, KOPHU HATYpaJbHOU CTETIEHU U3
YHCe, JJOTapu(MbI UUCEIl B IPOCTHIX CIyYasix;

BBITIOJHATH HECTIOKHBIEC TPE0OPa30BAHUS LEBIX U
JIPOOHO-palMOHAIBHBIX OYKBEHHBIX BBIPAKEHUH;

BBIP@XKaTh B MPOCTEUIINX CIydasiX U3 PaBEHCTBA OJHY
HEPEMEHHYIO0 Yepe3 IpYyTue;

BBIYHCIISTH B MPOCTHIX CIyYasX 3HAUYCHUS YUCIOBBIX U
OYKBEHHBIX BBIPKEHUH, OCYIIECTBIISISI HEOOXOIUMBbIE
MIOJICTAHOBKH M MPEOOPa30BaHMS;

N300pakaTh CXeMaTUYECKU YTroJl, BEJIMYMHA KOTOPOTO
BbIpaXK€HA B rpajaycax;

OLICHMBATbh 3HAKH CHHYCA, KOCUHYCa, TAHT€HCA,
KOTaHI€HCa KOHKPETHBIX YTJIOB.

B noBcegHEeBHOM KU3HU U IPU U3YUYECHUU JPYTUX
y4€OHBIX MPEAMETOB:

BBIMNOJIHATH BBIYUCIIEHUS IPU PEIIEHUN 3a1a4
IIPAKTUYECKOTO XapakTepa;

BBIMOJIHATH MPAKTUYECKHUE PACUYETHI C UCIIOIb30BAHUEM
MpU HEOOXOMMOCTHU CIIPABOYHBIX MAaTEPUATIOB U
BBIYHUCIIUTEIBHBIX YCTPOMCTB;

COOTHOCHUTBH PEabHbIC BEJTUYUHBI, XapaKTEPUCTUKU
00BEKTOB OKPY’KAIOIIETO MUPA C UX KOHKPETHBIMHU
YHCJIOBBIMU 3HAYEHUSIMU;

MCIIOJIH30BaTh METO/IbI OKPYTJICHHS, TPUOIKSHUS 1
MIPUKUJIKHU TIPU PELICHUU ITPAKTUYECKUX 3a7a4
MTOBCEHEBHOM KU3HU

M0JIb30BATHCS OLICHKON M MPUKUAKOMN Mpur
IPAKTUYECKUX pacueTax;

MPOBOJIUTH MO U3BECTHBIM (hOpMyJIaM U MpaBUIIaM
npeoOpa3oBaHus OyKBEHHBIX BBIPAKEHUH,
BKJIIOYAIOIINX CTENEHU, KOPHH, JJOTapu(pMBbI U
TPUTOHOMETpUYECKUE QYHKITUH;

HAXOJUTh 3HAYECHUS YUCIOBBIX U OYKBEHHBIX
BBIPQXEHH, OCYIIECTBIISAS HEOOXOIUMBbIE
IOJICTAHOBKH U MPE0Opa30BaHMS;

— wn300pakaTb CXEMaTUYECKH yroji, BeJIuYuHa
KOTOPOTO BbIpaX€Ha B Ipajycax Wiu paguaHax;

— HCIIOJIb30BaTh MpPU PEUIeHUH 3ajad TaOJUYHbIE
3HaYEHUs] TPUTOHOMETPUUECKUX (DYHKIUH YTJIOB;

— BBINOJHATH  NEPEBOJ  BEJIMYMHBI  yIjla U3
paauaHHON MephI B TPAAYCHYIO U 00pPATHO.

B noBceqHEeBHOW KU3HU U MIPU U3YYEHHUU IPYTHUX
y4eOHBIX NMPEAMETOB:

BBITNIOJIHATDH JEUCTBUSA C YUCIOBBIMU JAHHBIMU IIpU
pPELIECHNH 3a7]a4 [IPAKTUYECKOr0 XapaKrepa u
3a/1a4y U3 pa3IUvHbIX 001acTel 3HaHUH,
UCIIOJIb3Ysl PU HEOOXOAUMOCTH CIIPABOYHBIE
MaTepUaJIbl U BBIYUCIIUTEIBHBIE YCTPONCTBA;

OLICHUBATh, CPABHUBATh U UCIIOIb30BaTh IIPU
PELIEHNN MPAKTUYECKUX 3a7a4 YHCIIOBBIE
3HAYEHUS PEATIbHBIX BEJIUYNH, KOHKPETHBIC
YHUCJIOBBIE XapAKTEPUCTUKH OOBEKTOB
OKpY>KaroIlero Mupa

YpaBHeHU
iU

PemaTp nuHEHbIE ypaBHEHMS U HEPABEHCTBA,
KBaJIpaTHbIE YPABHEHMUS;

— Pemate  pamnmoHanbHBIC, TOKA3aTEJIbHBIE WU
jJorapumMuyeckue YpaBHEHUsS U HEPABEHCTBA,




HepaBeHCT
Ba

pemiath jorapudpmMuyeckue ypaBaeHus suaa 10g, (bx + ¢)
= d u npocTeiimue HepaBeHcTBa Buaa 10g.x<d;

pelaTh oKas3aTelbHble ypaBHeH s, Buaa a”*°=d (rae d
MOYKHO TIPE/ICTABUTh B BHJIC CTCIICHH C OCHOBaHUEM
a) 1 mpocTeire HepaBeHeTBa Buaa a’<d  (rae d
MOJKHO TIPEICTaBUTh B BHJIC CTEIICHH C OCHOBAHHUEM
a);.

IPUBOANTH HECKOJIBKO MIPUMEPOB KOPHEH MPOCTEHIIETO
TPUTOHOMETPHYCCKOIO YpaBHEHHS BUIA: Sin X = @,
COS X = a, tgX = a, ctgx = a, rae a — TabauYHOE
3HAYEHUE COOTBETCTBYIOIIEN TPUTOHOMETPUYECKOU
(GyHKUIHU.

B noBceiHeBHOM KU3HU U NIPU U3YUECHUH JIPYTUX
MIPEIMETOB:

— COCTaBIIAITb M peIIaTb YPAaBHEHHS U CHUCTEMBI
ypaBHEHUH MPHU PEIICHUN HECIOXKHBIX MPAKTHICCKUX
3a/a4y

IpOCTENIINE UPPALMOHAJIbHBIC "
TPUTOHOMETPUUYECKUE YPaBHEHHUsI, HEPABEHCTBA U
UX CUCTEMBI;

MCITOJIB30BaTh METO/IbI PEILICHUS] YPABHEHUM:
IPUBEACHUE K BUY «IIPOU3BEICHUE PABHO
HYJIIO» WIM «YaCTHOE PABHO HYJIIO», 3aMEHa
IIEPEMEHHBIX;

MCIIOJIBb30BaTh METO/ MHTEPBAJIOB JUUIS PEILICHUS
HEPABEHCTB;

— HCHOOJB30BaTh  rpaduyeckuii  meTon I
OpUOIMIKEHHOTO  pEIIeHUs  ypaBHEHUH U
HEPaBEHCTB;

— Hn300paxkaTh Ha TPUTOHOMETPUYECKON
OKPY’KHOCTH MHOKECTBO PEIIECHHUM MPOCTEHUIINX
TPUTOHOMETPUUECKNUX YPABHEHHUI Y HEPABEHCTB;

— BBINOJHATH OTOOp KOpHEH YypaBHEHUW WIH
pELIEHU HEPAaBEHCTB B  COOTBETCTBUU C
JOTIOJIHUTEIIbHBIMU YCIIOBUSIMU u
OTPaHUYECHUSIMU.

B noBceqHEBHOM KU3HU U NPU U3YYEHUU APYTUX
y4eOHBIX NMPEAMETOB:

— COCTaBJAATb M pellaTh YPaBHEHUS, CUCTEMBI
YPaBHEHU W HEPABEHCTBA TPU PEUICHUM 3a]a4
JIPYTUX y4eOHBIX IPEAMETOB;

— UCIMOJIb30BaTh YPABHEHUS W HEPABEHCTBA IS
IIOCTPOCHHUSI M MCCJIEIOBAHUA  MPOCTEUIINX
MAaTEMAaTHYECKUX MOJEJIEN pPEalbHbIX CUTyallHi
WJIU TIPUKJIAJIHBIX 3a]1a4;

— yMEThb HHTEPHOPETUPOBATH MOJYUYECHHBIM IpH
pEIlIEHUN YpPaBHEHMS, HEPABEHCTBA WJIM CUCTEMBI
pe3yJbTaT, OLEHWBATh €ro Mpapaonogodne B




KOHTEKCTE 3a/JIaHHOW peabHOW CHUTyallud WU
NIPUKJIATHON 3a/1a4u

DyHKUNHA

OnepupoBaTh Ha 6a30BOM YpOBHE HOHSATUSMU:
3aBUCHUMOCTb BEJIMYUH, PYHKIIHS, apTyMEHT U
3HaueHue (QYHKIHMH, 00JIACTh ONPEICTICHUS U
MHO’KECTBO 3HAUCHUN (YHKIUH, TpauK
3aBHCUMOCTH, IpauK QYHKINH, HYyTU QYHKIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3PAaCTaHHUE Ha
YHUCJIOBOM ITPOMEKYTKE, YOBIBAHHE HA YUCIOBOM
IIPOMEKYTKE, HauOOJIbIIee U HAMMEHbBIIIEE 3HAUCHHUE
(YyHKIHMY Ha YUCIOBOM MTPOMEKYTKE, IEPUOINYECKAS
byHKIIUS, IEPUOT;

OIepupoBaTh Ha 0A30BOM YPOBHE NOHITUSAMHU: MpsMast U
oOpaTHas MpONOPLUUOHAILHOCTD JTUHEMHAS,
KBaJIpaTU4Has, JIorapupMuIecKas 1 okazareiabHast
(GYHKIUM, TPUTOHOMETpUUYECKUEe (QYHKIUY;

pacrno3HaBaTh rpa(uKu 3JeMEHTAPHBIX QYHKIUI:
PsAMOI 1 0OpaTHON MPONMOPLIMOHAIBHOCTH,
JMHENHOM, KBaJJpaTUYHOM, JIorapuMUIecKon u
NOKa3aTesIbHON (PYHKLMA, TPUTOHOMETPUUYECKHUX
byHKIM;

COOTHOCHUTH T'pa(vKH 3JIEMEHTAPHBIX (DYHKIMIA: MpIMOn
1 00paTHOU MPOMOPIIMOHAITIBHOCTH, IMHEHHOM,
KBaJPaTUYHOM, TOrapu(pMUYECKON U TOKA3ATEIbHON
GyHKINNA, TPUTOHOMETPUUYECKUX (DYHKIIHH ¢
dbopMynaMu, KOTOPHIMU OHU 33JJaHbI;

HaXOJIUTh MO TpaduKy MPUOIKEHHO 3HAYCHUS
(GYHKIIMM B 331aHHBIX TOUKAX;

OTpeessATh 1o rpaduKy cBocTBa PyHKIMH (HYIIH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA, TPOMEKYTKH
MOHOTOHHOCTH, HAUOOJIbIIIE U HAUMEHBIITNE
3HAYEHHUA U T.I1.);

OHGpHpOBaTB IMOHATHUAMU: 3aBUCHUMOCTDH BCJIIMYHH,

(GyHKLMS, apTyMEHT U 3HaueHHe (QPyHKIIH,
00J1aCTh OIPEENICHUS] U MHOYKECTBO 3HAUEHUI
¢yHKk1MH, rpaduk 3aBUCUMOCTH, TpaduK
GyHKIMH, HyTU QYHKIIUH, TPOMEXKYTKH
3HAaKOIOCTOSIHCTBA, BO3pacTaHUE HA YHCIOBOM
IPOMEXYTKe, yObIBAaHHE HA YHCIIOBOM
IPOMEXYTKe, HanboIbIliee ¥ HAUMEHBIIIEee
3HaueHNe (PYHKIIMH HA YUCITOBOM IIPOMEXKYTKE,
nepuoanyeckas QyHKIUs, IEPUOJI, YETHAS U
HedeTHas: QyHKIUY;

OIICPHUPOBATH IIOHATUAMMU: IIPAMAd U 06paTHaH

IIPOIIOPHUOHAIIBHOCTD, HHHeﬁHaﬂ, KBaJlpaTH4Ha:i,
norapupMHUUEcKas ¥ mokasaTelibHas QYHKIINH,
TPUTOHOMETPHYECKUE (DYHKITUH;

ONpCACIATL 3HAYCHHC q)yHKHI/II/I II0 3HAYCHUIO
apryMeHTa MPH pasIM4YHBIX CII0CO0ax 3amdaHus
dynxumy;

— CTpPOUTH rpaMKu U3yUYEHHBIX PYHKIUH;
OTKCHIBATh 1O TpaduKy U B MPOCTEUIINX CIydasiX MO

dbopmyIie moBeAeHNE U CBOMCTBA (DYHKITUH,
HAXOJUTh 0 TpaduKy QYHKIIMN HAMOOIBIINE U
HaMMCHBIIE 3HAYCHHSI,

CTPOUTH ACKU3 rpaduka PyHKIUH,

yIOBJIETBOPSIOLIEH IPUBEACHHOMY HA0Opy
yCJIOBUH (ITPOMEXYTKH BO3pAaCTaHUs/yObIBAHUS,
3Ha4YeHue (PYHKIMU B 3aJJaHHON TOUKE, TOUKHU
AKCTPEMYMOB, aCUMIITOTHI, HYJIU PYHKIIUH U

T.JI.);




CTPOUTH ICKH3 rpaduka QyHKIUH, YAOBIETBOPSIOMIEH
pUBEICHHOMY HabOPy yCIOBHMA (TPOMEKYTKH
BO3pacTaHus / yObIBaHUs, 3HaUeHUE (DYHKIIUU B
3aJJaHHOM TOYKE, TOYKH SKCTPEMYMOB U T.11.).

B noBceHeBHOM KU3HU U NIPU U3YYECHHUU IPYTUX
IIPEIMETOB:

OTIpeETATH TO TpadrKaM CBOKWCTBA PEATbHBIX
MPOIIECCOB U 3aBUCUMOCTEN (HAanOOJIbIIINE U
HaWMEHBIINE 3HAYECHUS, IPOMEKYTKH BO3PACTAHUS U
yOBIBaHMSI, MPOMEXYTKH 3HAKOIIOCTOSIHCTBA U T.I1.);

MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM
IIPaKTUYECKON CUTYaLNH

€1IaTh YPABHEHHUS, IPOCTEUILINE CUCTEMBI
9
ypaBHEHHM, UCIIOJIb3Yys CBOMCTBA (DYHKITUN U UX

rpaduKoB.

B noBceHeBHOM ®KU3HU U TTPU U3YUYECHUH IPYTUX
y4eOHBIX MPEAMETOB:

— ONpeNeNnaTh Mo rpagukaM M HCIOIb30BATh IS
pelIeHus MPUKIIAIHbIX 33a4 CBOMCTBA PEATbHBIX
NPOIIECCOB U 3aBUCUMOCTEW (HauOoIbIINE U
HauMEHbIINE 3HAYECHUS, IPOMEKYTKH
BO3pacTaHus U yObIBaHUS (PYHKIIMU, TPOMEKYTKH
3HAKOIMIOCTOSIHCTBA, aCUMIITOTHI, IEPUOJ U T.I1.);

— MHTEPOPETUPOBATH  CBOMCTBA B  KOHTEKCTE
KOHKPETHOM MPAKTUYECKON CUTYAILNH;
— ompeaenAaTrb 1o rpapukaM  mpocTernine

XapaKTePUCTHKU TICPHOJIMUSCKUX IPOIECCOB B
OMOJIOTHH, PKOHOMHUKE, MY3bIKE, PAIMOCBI3H U JIP.
(amruMTyza, Nepuos 1 T.11.)

J1IeMeHTHhI
MAaTeMaTH
YecKoro
aHaJIM3a

OnepupoBaTh Ha 6a30BOM YpOBHE TOHSATUSMU:
pOM3BOAHAs PYHKIIMU B TOUKE, KacaTelbHasl K
rpaduky QyHKIIUU, TPOU3BOIHAS (PYHKITUH;

OTIpeEIATh 3HaYeHHE MTPOU3BOIHON (PYHKLIUU B TOUKE
10 M300paKEHUIO KacaTesIbHOH K Tpaduky,
IIPOBEJEHHOMN B 3TOM TOUKE;

pelaTh HECIIOKHBIE 3a]1a4M HA IPUMEHEHUE CBA3U
ME¥XKy IPOMEKYTKAMHA MOHOTOHHOCTH Y TOUKaMH
sKcTpeMyMma QyHKIUHU, C OJTHON CTOPOHBI, U
MIPOMEKYTKAMH 3HAKOTIOCTOSIHCTBA U HYJISIMH
MPOU3BOJAHON 3TOU (PYHKIIMU — C IPYTOM.

B noBceHeBHOM )XKU3HHU U IIPU U3YYEHUU IPYTUX
IIPEIMETOB:

OnepupoBath MOHATUSIMU: MPOU3BOIHAS (YHKIINH B
TOYKE, KacaTelabHas K rpa@uKky QyHKIINU,
IPOU3BOIHAS (PYHKITUY;

BBIYHCIIATH MPOU3BOIHYIO OJTHOYJICHA, MHOTOWICHA,
KBaJIPATHOTO KOPHS, MPOU3BOJHYIO CyMMBbI

byHKIM;
— BBIYUCIATH MPOU3BOIHbBIE AJIIEMEHTapHbIX
GyHKUMA W WX KOMOMHAUUM, HCHONb3Ys

CIIPAaBOYHBIE MaTEPHUAIIBL,
— HCCJeNoBaTh B MPOCTEUIINX cayyasX pyHKINU Ha

MOHOTOHHOCTh,  HAaXOAWTh  HAWOOJBIINE U
HAaUMEHbIIME 3HAuYeHUs (PYHKIUH, CTPOUTH
rpaduku MHOTOYJIEHOB 151 MTPOCTEUIIINX




N0JIb3YsICh rpadKaMu, CPaBHUBATH CKOPOCTH
BO3pacTaHus (pocTa, MOBBIIECHUS, YBEIUUCHUS U
T.I1.) WJIM CKOPOCTH YObIBaHMS (TIaJICHUS, CHIDKCHHUS,
YMEHBIICHUS U T.11.) BETUYUH B PEaIbHbBIX
npoiieccax;

COOTHOCHUTH TpaMKH pealibHbIX MIPOIECCOB U
3aBUCUMOCTEH C X ONMHMCAHHUSIMU, BKIFOUAIOIIUMH
XapaKTePUCTUKUA CKOPOCTU U3MEHEHUS (OBICTPHII
pOCT, IJIaBHOE MOHWKEHUE U T.I1.);

MCIIOJIb30BaTh TpaMKN PeasbHBIX TMPOIECCOB IS
peIIeHUsT HECIOKHBIX MTPUKIATHBIX 3371a4, B TOM
YHCIIe OTPEAeIsis o rpauKy CKOPOCTh X0/
nporecca

PallOHAJIbHBIX q)YHKIII/Iﬁ C HCIIOJB30BaAHHCM
dallrapara MaTeMaTH4YCCKOI'O aHaJIn3a.

B noBceqHEBHOM KU3HU U MIPU U3YUYEHUH JIPYTUX
y4eOHBIX NMPEAMETOB:

peliaTh IpUKIaaHbIe 3aa41 U3 OUONIOTHH, PU3UKH,
XUMUH, SKOHOMHUKHU U JIPYTUX TPEAMETOB,
CBSI3aHHBIE C UCCIIETOBAHUEM XaPAKTEPUCTUK
peaNbHBIX IPOLIECCOB, HAXOKICHUEM
HanOOJbIINX U HAUMEHBIIINX 3HAYEHUN, CKOPOCTHU
Y YCKOPEHHUS U T.I1.;

MHTEPIPETUPOBATH NOJTYUYECHHBIE PE3YIIBTATHI

CraTucrtu
Kam
Teopusi
BEPOSITHOC
Teid,
JOTHKa "
KOMOMHAT
opHKa

OnepupoBaTh Ha 6a30BOM YPOBHE OCHOBHBIMU
OIMCATEJIbHBIMU XAPAKTEPUCTUKAMU YHCIOBOTO
Habopa: cpeHee apupMeTHIecKoe, MeIuaHa,
HauOoJbllIee U HAUMEHbLIEE 3HAUCHUS;

ornepupoBaTh Ha 0a30BOM YPOBHE MOHATUSIMU: 4aCTOTA U
BEPOSITHOCTh COOBITHSA, CTyYalHbII BBIOOP, OMBITHI C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

— BBIYUCHATH BEPOSITHOCTH COOBITMII HAa OCHOBE
NOJICYETa YHCIIa UCXO0B.

B noBcegHEBHOM KU3HU U NPU U3YYEHUU APYTUX
IIPEIMETOB:

OLICHMBATh U CPABHUBATH B MPOCTHIX CIIydasx
BEPOSITHOCTU COOBITUI B PeaTbHOU KU3HH,

YUTATh, CONIOCTABJISATh, CPABHUBATh, HHTEPIIPETUPOBATh
B MPOCTBIX CIIy4asiX pe€ajibHbIE TaHHBIC,
MpeCTaBJICHHbIC B BUE Ta0JIUII, TUarpaMM,
rpadukoB

— HmMetp mnpencraBiieHHE O  JUCKPETHBIX U
HEIPEPBIBHBIX  CIyYaWHBIX  BEJIMYMHAX  H
pacnpeieneHnsX, 0 HE3aBUCUMOCTH CIyYalHbIX
BEJIMYHH;

— HWMETh NPEACTAaBICHWE O  MATEMATHYECKOM
0XXUJAHUU U JUCTIEPCUU CIyYaWHBIX BEJIMYNH;

— HMETh MPEICTABIICHUE 0 HOPMaJbHOM
pacupeleiecHud W OpUMEpPax  HOPMAIbHO
pacnpeieICHHBIX CIYYalHbIX BEJIUYHH;

MMOHUMATh CYTh 3aKOHA OOJIBIIUX YHCEN U
BBIOOPOYHOTO METOJIa UBMEPEHUSI BEPOATHOCTEH;

UMETh MPE/ICTaBICHNE 00 YCIOBHOW BEPOATHOCTH U
O TIOJTHOM BEPOATHOCTH, IPUMEHATH UX B
pellIeHuu 3a1aY;

HMMETH MPEJICTABICHUE O BAXKHBIX YACTHBIX BUIAX
pacnpeaeneHuii 1 IPUMEHSTh UX B PEIIEHUH
3aj1ad4;

— MMETh MPEJICTABICHUE O KOPPEISALUHUU CITyHYaNHBIX
BEJIMYWH, O JIMHEMHOW PETPECCUH.




B noBceiHeBHOM ®U3HU U TTPU U3YUYECHUH JIPYTUX
PEIMETOB:

— BBIYUCIIATH WIN OLICHUBATH BEPOSITHOCTU COOBITHIA
B PEAIBHOM KW3HU,

— BBIOMpATh MOIXOISAIINE METOJIBI PECTABICHUS U
00pabOTKM TaHHBIX;

— yYMETb peniaTh HECIIOKHbIE 3aa41 Ha TPUMEHEHUE
3aKOHa  OOJIBIIMX  YUCET B  COIMOJIOTHH,
CTpPaxOBaHWH, 3/IPAaBOOXpPAHEHUHU, OOECICYCHUU
0e30macHOCTH  HACeJICHHs] B UYpE3BBbIYANHBIX
CUTYAaIUSIX

TekcTOBBI
e 3aa4u

PemaTe HeCI0)KHBIE TEKCTOBBIC 33191 PA3HBIX THIIOB;

— aHaJU3MPOBATh YCIOBUE 3aa4H, IPYU HEOOXOIUMOCTH
CTPOUTB JUISI €€ PEIICHHS] MAaTEMaTHYECKYIO MOJIEIb;

— TOHHUMATh W WCIONb30BaTh JUIsI PEHICHUS 3aJayu
uH(OpMaIUIO, TIPEJICTABIICHHYIO B BUJE TEKCTOBOU U
CUMBOJIBHOM 3allUCH, CXeM, TaOJull, Jauarpamw,
rpauKOB, PUCYHKOB;

— JICNCTBOBAaTh IO aJTOPUTMY, COJIEpXKaIIEeMycs B
YCJIOBUU 3a/1a4H;

— WCIOJIB30BaTh  JIOTUYECKUE  PACCYyXXJACHUS  MpH
peleHu! 3a1a4H;

— pabotath C U3OBITOYHBIMHU YCIOBUSAMH, BHIOWpas W3
Bcel wuH(OpManuu, AgaHHBIE, HEOOXOIUMBIC IS
pelleHus 3a/1auu;

— OCYILIECTBJISITh HECJIOKHBIH MMepedop BO3MOXKHBIX
pelieHuii, BBHIOMpAas W3 HUX ONTUMAaJIbHOE TIO
KpUTepusiM, ChOpMYITUPOBAHHBIM B YCIIOBHH;

— Pemrate 3amauu pa3HBIX THIOB, B TOM YHCIC
3a/1a4y TOBBIICHHON TPYAHOCTH;

— BBIOMpPATh ONTUMAJILHBIA METOJI PEIICHUS 3a1a4H,
paccMaTpuBas pa3IMuHbIe METO/IbI;

— CTPOUTH MOJICTb PEIICHUS 3a/1auyd, IPOBOJHTH
JIOKa3aTeJIbHbIC PACCYKICHUS;

— pemarb  3adadd,  TpeOyrwomme  nepedopa
BapUAHTOB, TPOBEPKH  YyCIIOBHUH,  BBIOOpA
ONITUMAJILHOTO pe3yJIbTaTa;

— aHAJM3MPOBATH M MHTEPIPETUPOBATH PE3yIbTAThI
B KOHTEKCTE YCIIOBHS 3a7]a4H, BBIOUPATh PEIICHUS,
HE MTPOTUBOPEYAIINE KOHTEKCTY;

— TEpPEeBOJUTH MPHU PEIICHUU 33Ja4dl WHPOPMAIIHIO
U3 OJHOH (OpPMBI B APYTYIO, HCIONB3YS TPH
HEOOXOJUMOCTU CXEMbI, TaOJulbl, TrpaduKH,
JMarpaMMBl;

B noBceHEeBHOM )XU3HU U IIPU U3YYEHHUU IPYTUX
IPEAMETOB:




— aHaJM3MpOBaTh W HHTEPIPETHPOBATH ITOJTYUYEHHbIE
pelieHus B KOHTEKCTE YCIIOBMS 3a/laud, BbIOUPAThH
pELIEHUs], HE NPOTUBOPEYAIE KOHTEKCTY;

pelmarh 3a1a41 Ha pacuyeT CTOUMOCTH MOKYTIOK, YCIIYT,
IIOE3/I0K U T.I1.;

pelaTh HECIOKHBIE 3a/1a4H, CBSI3aHHbBIE C JOJIEBBIM
y4acTHEM BO BIAJCHUH (PUPMOIA, TPEATTPUITHEM,
HEJBUKUMOCTBIO;

pemaTh 3aa4 Ha MPOCThIE MPOLIEHTHI (CUCTEMBI
CKUOK, KOMUCCUH) U HA BBIYUCIICHUE CII0KHBIX
MPOIIEHTOB B PA3JIMYHBIX CXEMaX BKJIAJIOB, KPEIUTOB
Y UIOTEK;

pelaTh NpakTUYECKUE 3aJ1a4uu, TpeOyromme
VCITOJIB30BAHUSI OTPULIATEIIbHBIX YUCEN: Ha
OIIPENIECIICHUE TEMIIEPATYPhl, HA OIPEICIICHUE
MOJIO’KEHUS Ha BPEMEHHOM ocH (10 Hael 3pbl U
1I0CJIE), Ha IBM)KEHHE JIEHEKHBIX CPEACTB
(mpuxoj/pacxoj1), Ha ONPEACIICHUE TITyOUHBI/BBICOTHI
U T.IL.;

MCII0JIb30BaTh MOHATHE MacIITa0a ISl HAXO0XKICHUS
pPAacCTOSHUM M JUIMH HA KapTaXx, INIAHAX MECTHOCTH,
rJlaHax MoMenIeHuH, BBIKpOKKax, Mpu padoTe Ha
KOMIIBIOTEPE U T.II.

B noBcegHEBHOM KU3HU U NIPU U3YYEHUU APYTUX
IIPEIMETOB:

— pemaTb  HECJOXHbIE  NPAKTUYECKUE  3aJ1ayH,
BO3ZHMKAIOIIIME B CUTYaIUsX MOBCETHEBHOM KU3HU

— peliaTb NPAKTUUCCKUC 3aa491 U 3aJa4i U3 JPYTUX
nMpcamMcTOB

I'eomerpu
|

OnepupoBath Ha 6a30BOM ypOBHE MOHSATUSIMU: TOUKA,
npsiMasi, INIOCKOCTh B MMPOCTPAHCTBE, MApAIIENbHOCTD
Y NEPHEHIUKYJISIPHOCTD MPSAMBIX U INIOCKOCTEMN;

OnepupoBaTh MOHATUAMU: TOUYKA, IIpsAMas,
IUIOCKOCTbH B IIPOCTPAHCTBE, I1APAJUICIBHOCTD U
NEPIEHIUKYJIIPHOCTD MPSMBIX U INIOCKOCTEN;




pacrno3HaBaThb OCHOBHBIE BU/Ibl MHOTOTPAHHUKOB
(mpu3ma, nupaMua, NpsIMOYTOJIbHBIN
napasuiesienune;, Kyo);

n300paxkath n3ydaemble GUTYpPHI OT PYKHU U C
IPUMEHEHNUEM IIPOCTBIX YEPTEKHBIX HHCTPYMEHTOB;

JenaTh (BBIHOCHBIE) IIOCKUE YEPTEKHU U3 PUCYHKOB
MPOCTBIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHH3Y;

U3BIIEKATh HH(OPMALIHIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX PUTYpax, MPEACTaBICHHYIO Ha
yepTexax U pUCyHKax;

npuMeHsTh Teopemy [ludaropa npu BeraucieHUH
3JIEMEHTOB CTEPEOMETPUUECKUX PUTYD;

HaXoAUTh 00BEMBI U IUIOIIA/IU IOBEPXHOCTEM
IPOCTEHIINX MHOTOIPAHHUKOB C IPUMEHEHUEM
hopmya;

pacrno3HaBaTh OCHOBHbIE BU/IbI TEJ BpallleHus (KOHYC,
HUJIMHAD, cdepa U map);

HAXOJUTh 0OBEMBI U TIJIOMIAAN TOBEPXHOCTEH
MPOCTEHIIINX MHOTOTPaHHUKOB U TEJ BPAILICHUS C
npuMeHeHueM GopMyi.

B noBcenHeBHOM KU3HU U NIPU U3YYECHHUH IPYTUX
MPEIMETOB:

COOTHOCHUTH a0CTPAKTHBIC TEOMETPUUYECKUE MTOHITHUS U
(bakKThl ¢ peabHBIMU )KU3HEHHBIMU O0BEKTaAMH U
CUTYyalUsMU;

HCTOJIb30BaTh CBOMCTBA ITPOCTPAHCTBEHHBIX
TEOMETPUUYECKUX (DUTYP JJIS PEIICHUS TUTTOBBIX
3a71a4 IPAKTUYECKOTO COJIECPKAHUS;

COOTHOCHUTH IUIOIIAJAN TOBEPXHOCTEMN TEJ OAUHAKOBOU
(GhOopMBI pa3IMYHOTO pa3Mepa;

IPUMEHSTD JUIsl PEIICHUS 33]]a4 FEOMETPUUECKHE
(akThl, €CIIM yCIIOBUS IPUMEHEHUS 33]JaHbl B
sIBHOHM (hopme;

pelaTh 3a1a4l Ha HaX0XKJI€HUE T€OMETPUUYECKUX
BEJIMYMH 10 00pa3liaM WK alropuTMam;

Jenath (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB
00BEMHBIX (UTYp, B TOM YHCIIE PUCOBATH BUJ
CBEpXY, COOKY, CTPOUTH CEUCHHUS
MHOTOI'PaHHHKOB;

U3BJIEKATh, MHTEPIIPETUPOBATH U MPEOOPa30BbIBATH
UH(OPMAIUIO O TEOMETPUUECKUX (PUTypaXx,
IPEICTABICHHYIO HAa YEPTEKAX;

IPUMEHATh FeOMeTpHUecKre (HaKThl 1711 pEeIICHUS
3a/1a4, B TOM YHMCJIE MPEANO0JIArarolnX HECKOJIBKO
I1aroB PEIICHHUS;

OIMCBHIBATH B3aMHOE PACIOJIOKEHNE MPSMBIX U
IUIOCKOCTEN B IIPOCTPAHCTBE;

dbopMyIMpOBaThH CBOWMCTBA U MPU3HAKU (QUTYD;

JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS,

BJIQJICTh CTAHAAPTHON Ki1acCUpUKaIIUEH
IPOCTPAHCTBEHHBIX (PUTyp (MUpaMUIbl, TPU3MBI,
napasuiesienumnebl);

HaXO0JUTh 00bEMBI U TUIONIAN MOBEPXHOCTEN
r€OMETPUUYECKUX TEJ ¢ TPUMEHEHUEM (hOpPMYJT;

BBIYHCIIATH PACCTOSHUS U YTJIbl B IPOCTPAHCTBE.

B noBceHEeBHON )KU3HU U IIPU U3YUYEHUH IPYTUX
IPEAMETOB:

UCIIOJIb30BaTh CBOMCTBA FEOMETPUUECKUX (PUTYD VIS
peleHns 3a1a4 IPAKTUYECKOT0 XapaKkTepa u
3aJ1a4 U3 Ipyrux objaacTei 3HaHUU




COOTHOCUTBH OOBEMBI COCY0B OIMHAKOBOI (POPMBI
Pa3IMYHOTO pa3Mepa;

OLIEHMBAThH (HOPMY MPAaBUILHOTO MHOTOI'PaHHUKA MOCIIE
CIHJIOB, CPE30B U T.II. (OIPEAEISTh KOJTUUYECTBO
BEpILUH, pedep U TpaHeil MOTyYEHHbIX
MHOTOIPAHHHUKOB)

Bekropnl | — OmepupoBath Ha 0a30BOM YpOBHE IOHSTHEM OnepupoBathb MMOHATUAMU JIEKapTOBBI
" JIEKapTOBBI KOOPAUHATEI B IIPOCTPAHCTBE, KOOpAMHATEI B IIPOCTPAHCTBE, BEKTOpP, MOIYJIb
KOOPJAMHA | — HaXOIUTh KOOPJIHUHATHI BCPIIUH KyOa 51 BEKTOpa, pPaBE€HCTBO BEKTOPOB, KOOPAMHATHI
Thl B MIPAMOYTOJIBHOTO ITapajjieaeuIeaa BEKTOpa, YIrol MEXKAY BEKTOpaMH, CKaJIIpHOE
NMpoCTpPaHC IIPOU3BEACHUE BEKTOPOB, KOJIJINHEApHBIE
TBe€ BEKTOPBHI;
HAXOOUTh PACCTOSIHUE MEXAY IBYMsI TOYKaMH,
CYMMY BEKTOPOB U IIPOMU3BEICHUE BEKTOpAa Ha
YHUCIIO, YIOJ MEXAY BEKTOpaMH, CKaISIPHOE
[IPOM3BEACHNE, PACKIAaAbIBaTh BEKTOP MO JIBYM
HEKOJJIMHEAPHBIM BEKTOPaM;
3a7]aBaTh IJIOCKOCTh YpPaBHEHUEM B JEKapTOBOM
CUCTEME KOOPAUHAT;
peumare  NpoCTeMIIMEe  3aJaud  BBEICHUEM
BEKTOPHOTO Oa3uca
Hcropusi | — OnuceiBaTh OTIENBHBIC BBIJAIOIIAECS PE3YJIBTATHI, [IpencraBiaTh BKIaJ BBIIAIOIIMXCS MATEMATUKOB
MaTeMaTH IIOJIYYEHHBIE B X0/I€ Pa3BUTUSA MAaTEMAaTUKN KaK HAYKU, B pa3BUTUE MaTeMaTUKA W UHBIX HAYYHBIX
KH — 3HATh NPUMEPHl MATEMATUYECKUX OTKPBITUM U HX obnacTei;
aBTOPOB B CBSI3U C OTEYECTBEHHOW W BCEMUPHOM IIOHUMATh POJIb MATEMATUKU B pa3BuTuu Poccun
HCTOPHUEN;
— TIOHMMAaTh POJIb MATEMATUKU B pa3BuTuu Poccuu
Metoasl — IlpumeHsaTh W3BECTHBIE METOABI IIPU  PELICHUU Hcnonp3oBaTh OCHOBHBIE METObI
MaTeMaTu CTaHIAPTHBIX MaTEMaTUYECKUX 3a1a4; JIOKa3aTeIbCTBA, IPOBOAUTL JOKA3aTE€ILCTBO U
KH — 3aMme4yarb H MaTeMaTUYCCKUEC

XapaKTepPU30BaATh
3aKOHOMEPHOCTHU B OKPY>KAIOIIEH JEUCTBUTEILHOCTH,

BBIIIOJIHATBE OIIPOBCPIKCHUC,




PUBOJIUTH IpPUMEPDI MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH B TpUpoAEe, B TOM YHUCIE
XapaKTepU3yIINX  KPacoTy U  COBEPIICHCTBO

OKPYXAaIOIEro MUpa U NPOU3BEAECHUN UCKYCCTBA

IPUMEHATH  OCHOBHBIE
MaTEMaTUYECKHX 3a/1a4;
Ha OCHOBE MAaTEMaTUYECKHUX 3aKOHOMEPHOCTEH B
IpupoIe XapakTeprU30BaTh KpacoTy 151
COBEPILIECHCTBO OKpY>KaroIero MHpa u
IIPOU3BENCHUI UCKYCCTBA;

IPUMEHSTH IPOCTENIINE TPOTPAMMHBIE CPEICTBA
Y DJIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI ITPU
pELICHUY MaTEMaTHYECKUX 3a1a4

MCTO/JbI PCUICHUA




Il. COAEP’KAHUE YYEBHOI'O ITPEJIMETA
10 kaace

Iloemopenue. [1peobpa3oBanus anreOpanyecKux BbIpa)KeHUN. Y paBHEHUs U HepaBeHCTBA. DyHKIMU.

/Jleiicmeumenvusle yucaa. HatypansHoe, 11emoe, paioHaibHOE YUCIIO0, IepUoanYecKas ApoOb, UppallMOHaIbHOE YHCTIO,
MHOKECTBO JCHCTBUTENBHBIX  YHCEN; OMpeleieHre apu(MEeTHYecKOro KOpHsS HATypajbHOM CTEMEeHH, CBOMCTBA KOpHA M-U
CTEIIEHU; ONPEIECICHUE CTEIICHU C PAlMOHAIBHBIM U JCHCTBUTENBHBIM II0KA3aTEIEM, CBOWCTBA CTEIICHH.

Beeoenue 6 cmepeomempuro. Axcunomatnueckuii Meto. OCHOBHBIE IOHATHSA U AKCUOMBI CTEPEOMETPUH.

Ilapannenvnocms npameix u naockocmeit. OnpeneneHus NapajuiesIbHbIX NPSAMBIX, IAPaJUICIBbHBIX NIPSIMOM U IUIOCKOCTH
OnpeneneHre CKpeIIMBAIOUIUXCS NPSIMBIX U (OPMYIMPOBKA TEOPEMBI O PABEHCTBE YIJIOB C COHAIPABICHHBIMH CTOPOHAMH.
Onpenenenue mapajuleIbHBIX IUIOCKOCTEW M uX cBoWcTBa. [loHsaTme Tterpasmpa um mapawienenunena. CBONCTBa IpaHew W
JUaroHaje napapiesenuIe/a.

Cmenennaa @yynkyus. CBOMCTBA U rpa@UKU pa3IMYHBIX CIIy4aeB CTENEHHON (PYyHKUMU; OornpeaesieHne (PyHKIUU OOpaTHOW IS
JTaHHOM (YHKIMU; OINpe/ieJICHIEe PaBHOCUIIBHBIX YPaBHEHU; KOT1a MOSBIISIOTCS IOCTOPOHHUE KOPHU; KOT'/1a TPOUCXOIUT MOTeps
KOpHEH; ONpeaereHre NPPalMOHAIIBHOIO YPaBHEHUS, METOIbI PEILECHUS.

Ilokazamenvnasa @ynkyus. onpenereHue MoKa3aTeabHOM (YHKIIMU, OCHOBHBIC CBOWMCTBAa (DYHKIIMM; BHJ TOKa3aTEIbHBIX
YPAaBHEHUM, aJrOpPUTM pPELICHUS IOKA3aTEJbHOTO YpPAaBHEHMS; ONpPENEJIEHWE M BUJ I10KA3aTEIbHBIX HEPABEHCTB, AJITOPUTM
penieHusi; cnocod MOJICTAaHOBKY B PELIEHUU CUCTEM YPABHEHHI.

Ilepnenouxkynapuocme npameix u naockocmen. OnpeneneHue NeprneHIUKYISIPHBIX TPSIMBIX U NPAMOU, MEPIEHANKYISIPHON K
mwiockoctd. OrmnpeneneHne yriaa MeXAy OpsSMOM M IJIOCKOCTBIO, JBYTPaHHOIO yrIJa, JHHEHHoro yria. OmnpenencHue

MEPIIEHIUKYJISIPHBIX TIJIOCKOCTEN.



Jozapupmuueckaa ¢ynkyus. ompejiesieHre Jorapudma 4Yuciaa, OCHOBHOE JIOTapu(MHUUECKOE TOXKIECTBO; CBOMCTBA
jgorapudmoB; 00O3HaUCHUE IECATHUYHOTO W HATypaJbHOTO Jjorapudma; 3HAKOMCTBO ¢ Tabnumei bpamuca; ompeneneHue
norapudmMuyueckord (QyHKIIMH, €€ CBOMCTBA; BHJI MPOCTEUIIMX JOrapu(PMUUYECKUX YpPABHEHHM, OCHOBHBIC MPUEMbl PEIICHUS
YpaBHEHUH; BUJT TPOCTECUIITUX JIOTApU(MHUUIESCKIX HEPABEHCTB, OCHOBHBIC PUEMBI PEIIICHUS HEPABEHCTB.

Mmuozozpannuku. llonstne mHororpanHuka. llonstue npusmel. E€ smemenTsl. POpMyIbl ILIOMAAM MOBEPXHOCTH IPU3MBI.
[ToHaTHe nUpamMuabl, yCEYEHHBIN UpaMuibl. E€ aieMeHThl. @OpMyIIbl IJIOMIAIA IOBEPXHOCTU TupaMuibl. [loHATHE cCUMMeETpHUH,
BBECTU MOHATHUE «IPABUIHHBII MHOTOTPAHHUK.

Tpuzonomempuueckue @opmynsl. Yron B 1 pamuan, GhopMynbl IepeBojia TpaJyCHOM Mephl B pagdaHHYIO M Hao0OpOT;
«EIMHUYHAs1 OKPYKHOCTBY, «IIOBOPOT TOUKH BOKPYT Hayaia KoopauHaty». OnpeneneHnue CUHyca, KOCHHYCa, TAHT€Hca yria. 3HAKH
CHUHYyCa, KOCHUHYCA, TAHT€HCA B PA3IMYHBIX 4eTBEpTAX. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, CBSI3b MEXAY TAHI'€HCOM U
KOTAHI€HCOM, TAHT€HCOM W KOCHHYCOM, KOTaHT€HCOM M cuHycoM. CrocoObl J0Ka3aTelbCTBa TOXAECTB. DOpMyIbI IS
OTpUIIATENBHBIX YTII0B. DopMmyiibl ciioxkeHus. Dopmyiibl ABoMHOTO yria. @opmylibl mojloBUHHOTO yriia. [IpaBumna 3anucu popmysn
npuBeneHusi. PopMyJIibl CyMMbI U pa3HOCTH CHUHYCOB, KOCHHYCOB.

Bexmopvot ¢ npocmpancmee. lloHsTHe BEKTOpa B NPOCTPAHCTBE M PABEHCTBO BEKTOpoB. I[IpaBwiio TpeyroibHUKa,
napajie’enuneaa, 3aKoHbl CI0KEHHUS. BEKTOpOB. PazHocTh BekTOpoB. CyMMa HECKOJIBKHUX BEKTOPOB. [IpaBuUii0O yMHOKEHHUS
BEKTOpa Ha 4ucio. [IoHATHE KOMITJIAaHAPHBIX BEKTOPOB, TPU3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.

Tpuzconomempuueckue ypasnenus. OnpeneneHre apKKOCUHyca, QopMyny pemieHus ypaBHeHus. OnpejnelieHHe apKCHHYCA,
dhopmyiy perieHus ypaBHeHus. OnpeneneHrue apkTaHreHc, GopMysy pelieHus: ypaBHeHus. Hekotopsie BUAbI ypaBHEHUI.
Ioemopenue kypca mamemamuxu 3a 10 knacc. lloropenue u 06061eHne TeopeTnyeckoro Kypea 10 kmacca mo matemaTHKe.
[ToBTOpeHuEe pelieHus MOoKa3aTeNbHBIX, JOTApU(PMUUYECKUX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YpPaBHCHUN U HEPABEHCTB.

Pemenue 3a/1a4 Ha MMapaJlICJIbHOCTD, MCPICHAUKYJIIAPHOCTD IIPAMBIX U IIockocTen. Pemenue 3ala4 C MHOI'OI'paHHUKAaMM.



11 knacc.
Iloemopenue. 11oBToOpenue u o06o6menue kypca 10 knacca no marematuke. [loBTopeHne pelieHus MoKa3aTeabHbIX,
norapu(MUUYECKHUX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUI 1 HEpaBeHCTB. Pelienne 3a1au Ha napajijIeIbHOCTb,
MEPHEHANKYJIIPHOCTh NPSIMBIX U IUIOCKOCTEN. Pemenune 3a1a4 ¢ MHOrOrpaHHUKAMH.
Tpuzonomempuueckue ghynkyuu. OnpeneneHue o0JaCTU ONPEAECICHUS U MHOKECTBA 3HAUEHU TPUTOHOMETPUYECKOM
¢bynkuun. OnpeseneHre YeTHOCTH U HEYETHOCTH (PYHKIUU, NepUOANIHOCTHU. [loHsAITHE DYHKIIMKM KOCUHYC, CXEMY UCCIIEI0BAHMUS
¢byukiuu. [lonarue pyHkuuu cunyc, cxemy uccienoBanust GyHkiuu. [ToHsTue GyHKIIUN TaHTEHC, CXEMY UCCIEIOBAHUS
¢bynkuuu. [Tonsitue oOpaTHOM PyHKIIMH, Ipe/icTaBlieHne 00 ux rpaduxax.
Memoo koopounam 6 npocmpancmee. I10HsTHE IPSIMOYTOJIBHON CUCTEMBI KOOPAUHAT B TpocTpaHcTBe. [loHsATHE
KoOpauHaTHbIE BekTopa. [lonsTue paanyc-BekTop. @opMyIibl KOOPAUHAT CEPEIUHBI OTPE3KA, IITUHBI BEKTOPA YEPE3 Er0
KOOPAMHATHI U pPACCTOSIHUS MEKy ABYyMsI TOUKamMu. [loHSATHE yrila MEeKIy BEKTOpPAMU U CKAISIPHOTO MPOU3BEICHUS BEKTOPOB,
(bopmyna ckansipHOro npousseneHus. [loHsATHE ABMKEHUS TPOCTPAHCTBA.
Ilpou3seoonasn u ee ceomempuyeckuii cmuica. OnpenencHue Nporu3BoIHON, GOPMYITBI TPOU3BOAHBIX 3J1eM. (YHKIIUMA, TpaBUIIa
BBIYHMCIICHUSI POU3BOIHOM. DOPMYITBI MPOU3BOIHBIX cTENEeHHOM GyHKIMU. [IpaBuia HaX0XKACHHS MPOU3BOIHBIX CYMMBI,
MPOU3BEJEHUS, YACTHOTO, CJIOKHON (QyHKUIMU. DOpMYIIbl TPOU3BOAHBIX OKA3ATENbHOM, JIOTapu(PMHUUECKOM,
TPUTOHOMETPHUUECKUX (PYHKIMH. YTI0BOM KOIPPUIIMEHT IPSIMOiA, TEOMETPUUYECKUIA CMBICI MPOU3BOIHOM, YpaBHEHUE
KacaTeJIbHOM K rpaduky GyHKUIHUH, CIOCOO MOCTPOEHUS KacaTelbHOM K napabosie.
Hununop. Konyc. Hlap. lTonatre UAIAHAPUYECKOW MOBEPXHOCTH, LIMIIMHIPA, €0 2JIEMEHTOB. DOPMYIIbI 1711 BEIYMCIICHUS
TJIOMIAJIEH TIOJTHOM ¥ OOKOBOM MOBEPXHOCTH IIMIIMH IPA. [[OHSITHS KOHUYECKOM MOBEPXHOCTH, KOHyca. [loHsITHE yceueHHOTO
KoHyca. @opmyibl 17151 BBIYMCIICHUS IJTOIIA I OOKOBOM U MOJHOM MOBEPXHOCTH KOHYca. [loHsTHE Cdepsbl, m1apa u uX 371€MEHTOB,

ypaBHeHue chepnl. Ciiydan B3aMMHOTO pacmnosiokeHus cdepsl u iockoctu. Kacarenbnas k chepe. @opmyna miomaau cepsl.



Ilpumenenue npouzeoonoit Kk ucciedosanuro pynkyuu. llpuznax yoriBanus (Bo3pactanus) QyHKIHUH, IOHATUE «IIPOMEKYTKHU
MOHOTOHHOCTH (pyHKIMW». OnpeeeHue TOYeK MaKCUMyMa 1 MUHUMYyMa, MIPU3HAK SKCTPEMYMa, ONPEIEIICHNE CTAlMOHAPHBIX U
KpUTHUYECKUX ToueK PyHKIuu. Cxemy uccneaoBaHust GyHKIIMHU, METO IIOCTPOCHUS YETHOM (HeUeTHOM) PYHKIIUU. AITOpUTM
HAXO0X/ICHUS HauOOJIbIIEr0 U HAMMEHBILIET0 3HaUeHUI (DYHKIIMU Ha OTPE3Ke.

Humeezpan. OnpeneneHne nepBooOpa3HOi, OCHOBHOE CBOWCTBO MepBooOpa3Hoii. Tabmuiia mepBooOpa3HbIX, IpaBuiIa
UHTErpupoBaHus. Gurypa -KpuBoJuHENHHas Tpanenus, GopMmyia BEIYUCICHUS IJIOMAU KPUBOJIMHEHHON Tpaneuu, HHTerpal.
@opMyIibl HaxOxkAeHUS wiomaan Gurypsl. Onpeaenenne qudPepeHnanbHOr0 ypaBHEHUS.

Oo6vemvr men. [lousitue o0bema Tesna, CBONCTBa 00BEMOB, TeOpeMa 00 00bEME MPSMOYTOJIbHOIO Napajuienenunena. Cneacraue
00 o0BeMe nipsiMoit mpusMel. Teopema 00 00beme psiMoi pu3Mbl. TeopeMa 06 oObeMe muHApa. Bo3MoOXKHOCTD 1
1[€JI€CO00PAa3HOCTh MPUMEHEHHS HHTErpasia Jyuisl BeluruciaeHus 00beMoB Ten. [Ipumenenne gopMyibl A perieHus 3aaad.
®opmyna oobema nupamusl. PopMyiia o0bemMa KoHyca, popmysia o0bema yceueHHOro konyca. @opmyia oobema 1apa
®opMyna oObeMa 1apoBOro Cliosi, CETMEHTa, CEKTOPA.

Komounamopuxa. DopmMynsl uncia nepecTaHOBOK, COUCTaHUM, pa3menieHnidt. bunom Herorona. Pemenre koMOMHATOPHBIX
3a/1ay.

dnemenmul meopuu eepoamuocmeii. JIEMEHTAPHBIE U CII0KHbBIE COOBITHS. BepoATHOCTh U CTaTUCTHUYECKAs 4acTOTa
HACTYIUJIeHUs coObITUS. [IpaBuia clioskeHrs: 1 YMHOKEHUS BEPOSITHOCTEH.

Cmamucmuxka. TabnuuHoe U rpaduueckoe npeacTaBieHue naHHbiX. [lonaTue cnyyaiiHoi BeanunHbl. Mepbl pa3dpoca.
Iloemopenue. Iloozomoeka k EI'J. IloBTOpeHne Teopuu; perieHre 3ajaHuil U3 yueOHUKa; pellieHne TPEHUPOBOYHbBIX 3aJaHUI

no EI'D; penienue 3agaHuii MMCbMEHHOTO SK3aM€EHA 33 KypC CpeHEN MIKOJIbI (MIPOUUIBIX JET).



I11. TemaTu4eckoe NJIAHUPOBAHUE

10 kaacce

KoJu-Bo Conepxkanue y4eOHOI0 IpakTuyeckas
TemaTnueckoe IJIAHMPOBaAHHE
4acoB npeaMera 4acTh NMPOrpamMMbl
IloBTOpenue. 4 yaca
[ToBTopenue. [IpeoOpazoBanue 1
anreOpandecKux BhIpaKEHUH. IpeobpazoBaHus
IToBTOpEeHUE. YpaBHEHUS U 5 anredpanveckux
HEpaBeHCTBA. BBIPQKCHUM. Y PaBHEHUS U
HepaBeHCTBA. DyHKINH.

IToBTOpenne. @yHKIUU. 1 P y

JlelicTBUTEe/IbHBIE YHcJIa 13 yacoB

[lenble 1 panoHaIbHBIC YHCTIA. 1
JleicTBUTEBHBIC YUCTIA. 1
beckoneuHo yObIBaromas
reoMeTpuyecKas mporpeccusl. 2
ApudmeTrnueckuii KOpeHb
HATypaJbHOUN CTETICHH. 2
Crenenp ¢ pauMoOHaIbHBIM U
JIeHCTBUTENBHBIM MTOKA3aTEIIEM. S)
AHanu3 KOHTPOJIbHON pabOThI

1

YTO TaKO€ HATypalbHOE,
1esoe, palOHAIIbHOE
YUCIIO, nepuoanvecKast
Ipo0b, HUppaIMOHAILHOE
YUCIIO, MHOXECTBO
NEeUCTBUTEIBHBIX YHUCE;
ONPEIECITICHUE
apu(METUYECKOTO KOPHS
HAaTypaJabHOU CTEIICHHU,
CBOWMCTBA  KOpHA M-
CTETIEHU; OTIpEACICHUE
CTETNEeHHU C PallMOHAIbHBIM
151 JIEUCTBUTEIIbHBIM
IMOKAa3aTeJIEM, CBOMCTBA
CTEIICHU.

KonTpoJsbHasn
padora Nel mo Teme:
"JlelicTBUTEIbHbIE
yncaa'.




BBenenue B crepeomeTpuio 3 yaca

10. IIpenmer crepeoMeTpun. AKCUOMBI AKCHOMAaTHYECKUNA METOJ
CTEPEOMETPHH. 1 OCHOBHBIC TIOHATHA W
AKCHOMBI CTEPEOMETPHH.
11. HexoTopele cneacTBus u3 akCuom 1
12, Pemienue 3a1au Ha IpUMEHEHUE
AKCHUOM CTEPEOMETPHUH U UX 1
CIIEICTBUU
IMapajsieqbHOCTH NPAMBIX U IUIOCKOCTeH 13 yacos
13. [lapannenbHOCTh NPSAMBIX, PAMOU Onpenenenus KounrpouabHas
U TUIOCKOCTH. 1 MAPAJUIETBHBIX NPSAMBIX, padora Ne 2 mo teme
napauiesbHbIX IpsaMor 1 | «[lapajuiesibHOCTD
14, [lapannenbHOCTh NPSAMBIX, IPAMOU 1 IIJIOCKOCTH NPAMBIX U
U IJI0cKocTh. Pemenue 3amay. Onpenenenne MJI0CKOCTEN»
CKpEUIMBAIOIINUXCS
15. B3aumHoe pacnonoxeHue mpsiMbIx IpSMBIX U (OPMYJIUPOBKa
B [IPOCTPAHCTBE. YTOJI MEXIY 2 TEOPEMBI O PABEHCTBE
PAMBIMU yIJIOB €
COHAIpPABJICHHBIMU
16. [TapameasHOCTh TTOCKOCTEH 2 cropoHamu. OnpeeneHue
napasuiesIbHbIX
17. TeTrpasap u nmapannenenunes 2 MIOCKOCTEH 1 UX
ceoiictsa. [lonsarue
18. Pemenue 3anau «IlapaienbHOCTh 1 TeTpaspa u
TIIOCKOCTEH> napasuleseune/ia.
19. Pemenue 3amau 1 CBoiicTha rpaneit u

JaroHajieu




«Terparap u napajenenumnen

napaJuiCJICImMIIcaa.

20. Pertenne 3amau
1
«IlocTpoeHnne ceueHumn»
21, AHanu3 KOHTPOJILHOM paboThI 1
Crenennas pyHkuus. 124acos
22. CrenenHast pyHKIUs, €€ CBOMCTBA U ceoiictBa u  rpaduku | KoHTpoabHas
rpadux. 2 PA3JIUYHBIX ciaydaeB | pabora Ne3 mo reme:
CTETCHHOU (PYHKIINH; "Crenennas
23. B3aumMuo oOpaTHbie PyHKITUH. 1 onpeneneHue  GyHkuuu | pyHKomsa'".
oOpaTHOW Uil JTaHHOM
24. PaBHOCMIIbHBIE YpaBHEHHS U yHKIHH;
HEpaBEHCTBA. oTpe/ieNiCHUE
PaBHOCHIIBHBIX
2 YPaBHEHMUI,
KOT/1a TOSIBIISTFOTCS
25. HppanuoHanbHble ypaBHEHUS. _
MIOCTOPOHHHE KOPHHU;
3 KOT/Ia TPOUCXOUT
oTeps KOPHEH;
26. HppanmonaibHble HEPAaBEHCTRA. ONpe/ICIICHHE
UPPaLMOHATHHOTO
2 ypaBHEHUSI, METOJIbI
- pericHus.
217. AHanu3 KOHTPOJIBHON PabOTHI 1
Ioka3zareabHas ¢pynkuus. 10 yacon
28. [Toka3arenbHast GyHKIMS, €€ ONPEIECITICHUE KonTpoJsbHas

CBOICTBa U TpaduK.

MOKa3aTeIbHON (QyHKIIUH,

padora Ne4 o Teme:




29. [Toka3zaTenbHblE ypaBHEHHUS. 2 OCHOBHbBIE CBOMCTBA "Tloka3arejbHast
byHKIUHU; BU]T bynkuus'".
30. [Toka3zaTenbHbIC HEPABEHCTBA. 2 OKA3aTeTbHBIX
31 C ypaBHEHUH, AJITOPUTM
: MCTEMBI TIOKa3aTeIbHBIX
cre okasatei pelIeHus TOKa3aTeIbHOTO
ypaBHEHUI U HEPABEHCTB. 2 YPABHEHMS, ONPEEIICHHE
> U BUJI [TOKA3aTEIbHBIX
32, AHanu3 KOHTPOJIbHOM paboThI
HEPaBEHCTB, AITOPUTM
penieHusi; cnocod
1 MIOJICTAHOBKH B PEIICHUH
CHUCTEM YpPaBHEHUM.
IlepneHAUKYJISAPHOCTH NPSAMBIX M IUIOCKOCTeM 15 yacoB
33. [lepneHAKYISIPHOCT TIPSIMO U 1 Onpenenenne KonrpoabHas
IJIOCKOCTH. MEPIICHINKYJISIPHBIX padora NeS mo teme
34, [lepieHAUKYISIPHOCTD IPSIMOM U 2 OpsMBIX | npsamol, | «[lepnenauKyasspHo
IJIOCKOCTH. Pemenune 3anau. IIEPICHANKYIAPHON K| CTh  NOpAMBIX H
35. | [leprneHauKyssip U HAKJIOHHBIE. TLIOCKOCTH. NJI0CKOCTEN
VTon MeKTy TpsMoii 1 3 Onpenenenue yria MExXIy
IUIOCKOCTHIO. Pentenue 3amay. [psMOn M IIOCKOCTBRIO,
v BYTPaHHOTO rJia
36. JIByrpaHHBIi yrou. 3 JIBYTD: yra,
. JUHEWHOTO yTIa.
[leprieHIUKYISIPHOCTD TUNIOCKOCTEM.
Onpenenenue
37. Pemenue 3amay no reme:
I NEePIEHINKYISIPHBIX
«IlepreHHiyIAPHOCTS MPSMBIX H OCKOCTEH
miockoctei», «llepnenaukynspusie | q
IpsIMbIE B IPOCTPAHCTBEY.
38. Pentenue 3amad mo reMe:
«IlepneHAUKyYISIPHOCTH NPSMBIX U 1
mIockocren», «Ilpusnax




IIEPIIEHIUKYJIIPHOCTH NMPSAMOU U
IIJIOCKOCTI.

39. Pentenne 3amad mo reMe:
«IlepneHIUKYISIPHOCTD NPSMBIX U
IJIOCKOCTENY, «Teopema o Tpex
nepreHauKysipax», «Teopema o
IIPSIMOU, MTEPIICHIUKYJISIPHON K
IIJIOCKOCTH 1
40. Pemenue 3anay no teme:
«IlepneH IUKYISPHOCTD NMPSAMBIX U
miockoctei». Obobmatomuii ypok. | 1
41. AHanu3 KOHTPOJIBHON paboThI 1
Jlorapupmuueckas pyukuus. 15 yacos
42. Jlorapugmsl. 2 onpenenenue jorapupma | KonrposabHas
YHUCIa, OCHOBHOE padora Ne6 mo Teme:
43. CBoiicTBa orapuQmos. 2 aorapupMuyecKoe "Jlorapupmuyecka
m TOXIECTBO; s pynkous."
. JlecsATUYHBIEC U HATypaJIbHBIE CBOICTRA TOTapH(MOB;
JIOTaPU MBI 1 0003HaYCHUE JECATHIHOTO
Y HaTypaJbHOIO
45, Jlorapudmuueckast GyHKIus, €€ P .
3 norapudMa; 3HAKOMCTBO C
CBOMCTBA U rpaduk. 1 Ta6muueit Bpanuca;
ONpeaeICHUE
46. Jlorapudmuueckre ypaBHEHUS. 2 pea .
JorapuMUYECKOn
47, Jlorapu(muueckre HEpaBEHCTBA. 5 (bynkimm, ee CBOHCTBA,;

BUJI IPOCTENIINX




48.

AHanu3 KOHTPOJILHON pabOThI

JaorapupMUYECKUX
YPaBHEHH, OCHOBHBIE
IIPUEMBI PELIECHUS
YPaBHCHUH;

BUJI IIPOCTENIINAX
aorapupMUIEcKux
HEPABEHCTB, OCHOBHBIE
MPUEMBI PEIICHUS
HEPABEHCTB.

MHuororpanauku 17 yacos

49. [loHsiTHE MHOTOTpaHHUKA

50. [Ipu3ma. [loHsATHE MHOTOTpAHHHUKA.

5l. [Ipu3ma. [IpaBriibHas pusMa.

52. [Tpuzma. [1nomans noaHoM u
OOKOBOM MTOBEPXHOCTH.

53. [MTupamuna.

54, ITupamupa. Ilnomans noaHoOM 1
OOKOBOM MTOBEPXHOCTH.

55. [MTupamupa. [lpaBunbHas nupamujaa.

56. YceueHnas nupaMu/a.

57. Yceuennas nupamuaa. Ilnomans

ITOJTHOM ¥ OOKOBOM MOBEPXHOCTH.

BBectu moHsaTHE
MHOTOIPaHHUKA

Bectu nonsitue IIPU3MBI.

E¢€ »nemMeHTHI.
@opMyIIbI IIIOMIAAN
MTOBEPXHOCTH ITPU3MBI.
BBecTu nnonsitue
MUPAMUJIBI, YCEUEHHbBIN

nupamuipl. E€ aeMeHThI.

DopMyIIbI TIOMIAAN
MMOBEPXHOCTH MTUPAMUIBI.

O3HAaKOMHTH C MOHSITUEM
CUMMETPUH, BBECTH
MOHSITUE «IIPABWJIHHBIM
MHOTOTPaHHUK.

KounrpouabHas
padora Ne7 mo teme
«MHOrorpaHHuKm»




58.

[IpaBunbHBIE MHOTOTPAHHUKH.
CummeTpus B MPOCTPAHCTBE. 1

59.

HpaBI/IJILHI)Ie MHOTI'OTpaHHUKH.
BI/II[I)I IMPpaBUJIBHBIX
MHOI'OI'PaHHUKOB. 1

60.

[IpaBuiIbHBIE MHOTOI'PaHHUKH.
DNEeMEHThl CHMMETPUN
MHOTOTPaHHHKOB. 1

61.

Pewenne 3anay no reme
«Mmuororpanaukn», «IIpaBuibHas
IIPU3May 1

62.

Pemenne 3amay no reme
«MHororpanHukmny , «[lnomans
MOJIHOM ¥ OOKOBOM MOBEPXHOCTH
MIPU3MBD. 1

63.

Pemenue 3amau mo reme
«MHororpanHukmy, «lIpsamas
npusMay », « [lmomane moJsHou u
OOKOBOM MTOBEPXHOCTH MUPaMUIb». | 1

64.

AHanm3 KOHTPOJIBHON PabOTHI 1

Tpuronomerpuyeckue ¢gopmy.nl. 20 yacos




65.

Pannannas mepa yrna. [loBopot
TOYKH BOKPYT Hayaja KOOpAUHAT.

66. Ornpenenenue cuHyca, KOCUHyca U
TaHreHca yria.

67. 3HaKM CUHYyca, KOCUHYyca U
TaHreHCa.

68. 3aBUCHUMOCTb MEXKIY CHHYCOM,
KOCHHYCOM M TaHT€HCOM OJTHOTO U
TOTO K€ yTJIa.

69. TpuUroHoMeTpruueCcKue TOXKIECTBA.

70. CuHyc, KOCUHYC W TAaHT€HC YTJIOB a
U —a.

71. @OpMyJIbI CIIOKEHUS.

72. CuHyc, KOCUHYC, TAHT€HC IBOITHOTO
yria.

73. CuHyC, KOCUHYC, TAHT€HC
MOJIOBUHHOTO yTJIA.

74. DopMyIibl IPUBEICHUS.

VYron B 1 paguasn,
dbopmyIibl IepeBoja
rpajyCHON MEpHI B
paguaHHyI0 ¥ HAa000pOT,
«CIMHUYHAS
OKPYXKHOCTBY, «ITIOBOPOT
TOYKH BOKPYT HaJaJia
KOOPIUHATY.
Ornpenenenue cuHyca,
KOCHHYCa, TAHT€HCA YIJIa,
3HaKu CHHYca, KOCHHYCA,
TaHTEHCA B Pa3IMIHBIX
YETBEPTSX;

OcHoOBHOE
TPUTOHOMETPHYECKOE
TOXIECTBO, CBSI3b MEXKTY
TaHTCHCOM H
KOTaHI'€HCOM, TAHT€HCOM
U KOCUHYCOM,
KOTaHTCHCOM U CHHYCOM
CnocoObI ToKa3aTelbCTBA
TOXKJIECTB.

DopmyJIbl AJIs
OTPHUIIATETHHBIX YTJIOB.
DopMyIIbI CIOKEHUS.

@opMyJIbl ABOMHOTO yTJIA.

@opMyJIbl TOJIOBUHHOTO
yria.

[IpaBuna 3anucu Gopmyn
IPUBEACHUS.

KonTpoJsbHasn
padora Ne8 mo Teme:
"Tpuronomerpuyec
ke ¢popmyJbl."




75. CymMa 1 pa3HOCTh CUHYCOB, DopMyIIbl CyMMBI U
KOCHHYCOB. 2 pa3sHOCTH CUHYCOB,
KOCHUHYCOB.
76. AHaJIN3 KOHTPOJIBHOM pabOThI 1
BexTopnl B npocTpanctBe. 10 yacos
77, [Tonsitue BekTopa B mpoctpaHcTBe | 1 Beectu nonsitue Bekropa | KoHTpoabHas
B IIPOCTPAHCTBE U padora Ne9 mo reme:
78. CrnoxeHue ¥ BBIYMTAHNE BEKTOpOB. | 1 PAaBEHCTBO BEKTOPOB. «BeKTopbI B
79 v 1 PaccmotpeTs npaBuiio NMPOCTPAHCTBE»
: MHOKCHHE BEKTOPa Ha YHUCIIO.
OMCHHUC BCKTOpA Ha HHCIIO TPEYrOJIbHUKA,
napajijiesienune1a, 3aK0OHbl
80. Kommutanapasie BEKTOPBI 1 PALICIICITHIICA, 3aK0
CJIOKEHUS. BEKTOPOB.
81. [IpaBuiio napasienenunesaa. Pa3HOCTB BEKTOPOB.
Pa3znokeHne BEKTOpa MO TPeM CyMMa HECKOIBKHX
BEKTOPOB.
HEKOMILTAHAPHBIM BEKTOPAM. 2
PaccmotpeTs npaBuiio
82. | Pemenue 3anau no teme: «Ilonstue YMHOKCHH BEKTOpA Ha
YHUCIIO.
BEKTOpa B MPOCTPAHCTBE 1
BgecTu nonsitue
83. Pelienue 3a1a4 1o TeMe: KOMILTaHapHBIX BEKTOPOB,
PU3HAK KOMIUTAHAPHOCTH
«CrnoxeHre 1 BEIYUTAaHUE BEKTOPOB. pi3 0 PHOC
TpPEeX BEKTOPOB.
Komrimanapabie BEKTOPBI»Y,
«IIpaBuiio mapassenenumnenar 2
Tpuronomerpuyeckue ypapHenust 19 yacon
84. YpaBHeHuE cos x=a. Onpenenenue KonTpoabnas
3 apkkocuHyca, ¢Gopmyny | padora Nel0 mo
peIieHus] ypaBHECHHUS. Teme:




85. VYpaBHeHue sin x=a. Onpenenenue apkcunyca, | ""Tpuronomerpuyec
bopmyny pelIeHus | Kue ypaBHeHus. "
ypaBHEHHUSI.

86. VYpaBHeHue tg x=a. Ornpenenenue apKTaHTEHC,
bopmymy penieHus
ypaBHECHHUSI.

87. Pemenne tpuroHoMeTpuyeCcKuX HexoTopeie BU/JIbI

YPaBHECHUM. YPaBHCHHH.
88. [IpuMeps! perieHust TPoCTENIINX
TPUTOHOMETPUUECKUX HEPABEHCTB.
89. AHanu3 KOHTPOJILHOU paboThI
IHoBTOpenune kypca marematuku 3a 10 kiacce. 24 yaca
90. [ToBTOpenue u 0606menue | UToropas
[ToBTropenwue. [loka3zarenbHas TEOPETUYECKOTro Kypca 10 | KOHTpobHasA
YHKLHL. KJIacca [0 MaTEMATHUKE. pabdora 3a kypc 10
[ToBTOPUTH peuieHue KJjacca
91. TOKa3aTeJIbHBIX,
[ToBTOpenue. Jlorapudpmuueckas TOrapHpMULECKHX,
(yHKumsL. CTCIICHHBIX,
TPUTOHOMETPUUECKHUX
92. [ToBTOopenue. CreneHHast GyHKIUS.

YPaBHEHUN U HEPABEHCTB.
Pemenue 3agau Ha
NapalyieIbHOCT,




93.

[ToBTOpenue. TpuronomeTpuueckue

dbopMyIIbIL.

94, [loBTOpeHue. TpuroHomeTpuuecKue
ypaBHEHUS.

95.
[TapanneabHOCTh MPSAMBIX U
IIJIOCKOCTEN

96. [leprieHIUKYISIPHOCTD NPSIMBIX U
IIJIOCKOCTEN

97. MHOrorpaHHUKHU

98. [ToBTOpEeHME 1 0O0OIICHNE

M3y4YECHHOT' O

MEePIEHAUKYJISIPHOCTD
MPSAMBIX U TJIOCKOCTEH.
Pemenne 3amau ¢
MHOTOIpaHHUKAMH.




11 kaacce

IIpakTnyecka
TemaTnyeckoe NIIAHUPOBaAHUE Koa-so Conepwannue yueoHoro 1 YaCTh
4acoB npeamera
NporpaMmblI
IHoBTOpeHnue. S yacos
99. JlelicTBUTEIBHBIE YHUCIIA. [ToBTOpEHUE U 0000IIIEHNE
CreneHHast pyHKIUS. 1 Kkypca 10 knacca o
100. | IToBTopenue. [loka3zarenbHas marematuke. [loBTopeHue
byHKIUA 1 pELIEHUs TOKa3aTeNbHBIX,
101. | IToBTopenue. Jlorapudpmuyeckas JorapuMUYECKUX,
byHKIHS. 1 CTEICHHBIX,
102. | [loBTopenue.Tpuronomerpudeckas TPUTOHOMECTPUYECKUX
byHKIUS. 1 YPAaBHEHUM U HEPABEHCTB.
103. | IToBTOpeHue. Pemenue 3amxa4 Ha
TpuronoMeTpuueCcKre ypaBHECHUS. HapajiaCibHOCTD,
NEePHEHANKYJIIPHOCTh
INPSAMBIX U TUIOCKOCTEM.
Pemenne 3agau c
1 MHOT'OTPaHHUKAMH.
104. MeToa KoopaMHAT B mMpocTpaHcTBe. 14 yacos
105. | KoopauHaThl TOUYKHA U KOOPAMHATHI 4 [TonaTHE NPSAMOYTOIBHON KourpoJubHas
BEKTOPA. CHUCTEMBI KOOpJIUHAT B padora Ne 2
npocrtpanctse. [lonsatue 1o reme:
106. | Pemenue 3agad mmo reme 2 KOOpJMHATHBIE BEKTOPA. «MeTtox
KOOpAHHATBI TOYKH, KOOPJAHMHATHI [onsitre paayc-BeKTOp. KOOp/IMHAT B
BEKTOpA DopmyJibl KOOpAMHAT MPOCTPAHCTBE
CepeIuHbI OTpe3Ka, IJIUHBI ». 1




107. | CxansipHO€ MPOU3BEICHUE 2 BEKTOpA uepe3 ero
BEKTOPOB. KOOPJIMHATHI ¥ PACCTOSTHUS
MEXAY ABYMSI TOUKAMH.
108. | Pemenue 3a1a4 1o TeMe CKajaspHOE 4 [TonsiTue yria Mexmay
IIPOU3BEJCHUEC BEKTOPOB. BCKTOpaMH U CKAJLIPHOTO
IIPOU3BEICHUS] BEKTOPOB,
109. | Ypok o6obmeHus u 1 GopMyna cKanspHOro
CHUCTEMaTH3aIM1 3HAHUH. npousBeneHus. [lonstue
JIBIDKEHUS TTPOCTPAHCTBA.
110. Ipou3BoaHasi U ee reoMeTpuUeckuii cMbIc/. 17 yacos.
111. | IIpousBogHasl. 2 Onpenenenne nmpon3BoaHor, | KonTpoabHasn
(GbopMyJIbl TPOU3BOIHBIX padora Ne3 o
112. | [IpousBojHasi CTEIEHHON 2 sneM. QYHKIHIL, IpaBiIa Teme:
(yHKUIHU. BBIYMCIIEHUA pon3BoAHON. | «IIpou3Bogna
DopMyITBl TPOU3BOTHBIX .
113. | IIpaBuna nuddepeHnrpoBaHus. 4 CTENeHHOH (QyHKIMN.
[IpaBuna HaxXOXAECHUS
114. | ITpou3BOAHBIE HEKOTOPBIX 3 MPOMSBOIHBIX CyMMEL,
. IPOM3BENIEHUS, YaCTHOTO,
AIIEMEHTAPHBIX (PYHKIIHIA. .
CJIOKHOM (PYHKITUU.
115. | FeoOMeTPUYECKHI CMBICH 3 QopMyIIbI IPON3EOHBIX
IPOM3BOTHO. [OKA3aTeNbHOR,
Jorapu@mMuyecKon,
116. | Ypok 0600meHus 1 2 TPUTOHOMCTPUICCKHX

CUCTEMATH3allu! 3HAHUM.

byHkuit. YrioBoi
KOd(pPULIMEHT TpsIMOiA,
F€OMETPUYECKUN CMBICIT
MIPOU3BOJHOM, YPABHEHHUE
KacaTelbHOU K rpaduky
GyHKIMH, c110co0




MIOCTPOCHUS KacaTeIbHOHN K
napaborie.

117. Hunaunap. Konyc. llap. 17 gyacos.
118. | Humusap. [Touatue munmuuaapuueckod | KoHrposbHas
MIOBEPXHOCTH, IWJIMH/PA, padora Ne 4
119. | Pemenue 3aa4 Ha TEMy LIMHTD. €ro 3JIEMEHTOB. POpMYJIbI 1o TemMe:
JUTSI BBIYMCIICHUS TUTOLIAAei «namnap.
120. | Konye. HOJIHOM 1 OOKOBOM Konyc. llap».
121. | Pemenue 3ama4 Ha TEMY KOHYC. MOBEPXHOCTH TIHITHH/IPA.
[TonsiTHSA KOHUYECKOU
122. | Coepa. OBEPXHOCTH, KOHYCA.
[lonATHE YyCEeueHHOTO
123. | Pemenue 3aga4 Ha TeMmy cdepa. KoHyca. GopMyIibl AJis
BBIYHCIICHUS TIIOTIA TN
124. | Pemenue 3a1a4 Ha KOHPUTYPAITUIO GOKOBOM M TTOJIHOM
BIIMCAHHOW B MHOTOTPAHHHK U MOBEPXHOCTHU KOHYCA.
OINMCAHHOM OKOJIO MHOTOTPaHHUKA [TonsTre cdepsl, mapa 1 UX
cdepb. AJIEMEHTOB, YpaBHEHUE
cheprl. Cirygan B3aMMHOTO
125. | Ypok o600meHus u pacnosioxkeHus chepsl U
CHCTEMATH3aIM1 3HAHMIA. miockocTy. KacarenbHas K
chepe. Dopmyna rmIomaIu
cdhepsl.
126. IIpuMeHeHHe NPOU3BOIHOM K
uccjaenoBannio pyakuun. 13 yacos.
127. | Bo3pacranue u yObIBaHUE [Ipuznak yObIBaHus KonrpouabHas
byHKIHIH. (Bo3pacTanusi) PyHKITUH, padora Ne 5
MOHATHE «ITPOMEXYTKH 1o Teme:
128. | DkcTpemyMbl GYHKITUU. MOHOTOHHOCTH (DYHKITUI. «IIpumeHeHue




129.

[IpyuMeHeHne Npon3BOJHOU K

MOCTPOCHUIO rpauKoB (HYHKITUH.

Onpenenenre ToUek
MaKCUMyMa U MUHUMYMa,
MIPU3HAK SKCTPEMyMa,

NPOM3BOAHOM
K
HCCIEeA0BAHN

130. | HauOomnbiiee u HauMEHBIIIEE ONPENICIICHUE CTAIUOHAPHBIX | 10 QYHKIHM.
3HAUYCHUS Q)YHKHHI/I U KPUTHYCCKUX TOYCK
¢ynkiun. Cxemy
131. | BemykiaocTs rpadguka GyHKIIUH. UCCIIeNOBaHMs (PYHKITUH,
Touku neperuoa. METO/I IOCTPOCHUS YETHOU
(HeueTHON) (PYHKITUH.
132. | Ypok 0600meHus u AJNTOPHTM HaXOKICHHS
CHUCTEMaTH3aIM1 3HAaHUH. HAnUOOJIBITIETO U
HAaNMEHBIIEr0 3HAYCHUN
(GYHKIIUM Ha OTpPE3KeE.
133. HNurerpan. 12 gyacos.
134. | IlepBooOpa3Hasi. Onpenenenue KonTpouabnast
nepBOOOpa3HOi, OCHOBHOE pa6ora Ne 6
135. | TlpaBuia HaXOXKACHHUSI CBOMCTBO MEPBOOOPA3HOM. o remMe:
nepBOOOPa3HOI. Tabnuia nepBooOpasHbIX, «HHTerpa).
IIpaBujIa HHTETPUPOBAHMSI.
136. | [Inomaas KpUBOIMHEHHON durypa -KpHBOIHHEHHAS
Tpanenuu 1 HHTEeTpall. Tpanemus, hopMmyia
BBIYHCIICHUS TIIOTIA TN
137. | BeuncieHue HHTErPaIoB.

Brruncienune miomaneu ¢
MTOMOIIIbIO UHTETPAJIOB.

KPHUBOJIMHEMHOMN Tpaneuuu,
uHTerpail. DopMysisl
HaXO0KJIEHUS IUI0IAN
burypsl. OnpeaeneHue




138. | Ypok 0600menus u nuddepeHnanIbHOro
CUCTEMaTH3allMy 3HAaHUM. YPaBHCHMUA.
139. O6bembl Tea. 20 yacos.
140. | O6beM IPSAMOYTOIBLHOTO [Tonsitue oO6beMa Tena, KountpoJabHhasi
TnapaJuIeNenIIeIa. CBOMCTBa 00bEMOB, Teopema | padora Ne 7
00 00beMe MPSIMOYTOJILHOTO 1o TemMe:
141. | Pemenue 3a1a4 Ha TEMY 00BEM napajiesenunesa. «O0BLEeMBI
NPSAMOYTOJIBHOTO CrenctBue 00 o0beme TEJ.
napasiesIeuIesa. npsMou npu3mel. Teopema
00 00beMe MPSIMOM PU3MBI.
142. | O6bem npsMoii IPU3MBI U Teopema 06 oObeMe
LHTHHIPA. HUIMHAPA. BO3MOXHOCT U
1e71ec000pa3HOCTh
143. | Pemenue 3a1a4 Ha TeMy 00beM MPUMEHEHUS UHTErpaia Jiis
HpHMOﬁ MPU3MBI U UUIUHAPA. BBIUHCIIEHUS 00HEMOB TEII.
[Tpumenenue hopmymbl 115
144. | O6beM HaKJIOHHOW TIPU3MBI, pewenus 3anad. Dopmyna
nupaMuJibl U KOHYyCa. o0BeMa ImupaMHuIabI.
®dopmyna oObemMa KOHyca,
145. | Pemenue 3a1a4 Ha TEMy 00bEM dopmyna o0bema
HAKJIOHHOW MPU3MBI, TUPAMUIBI U YCEUEHHOT'0 KOHYCA.
KOHYCa. dopmyna odbema mapa
®opMyna oObema I11apoBOro
146. | O6bem mapa u miomanb cepsl. CJ10s1, CETMEHTA, CEKTOPA.
147. | Pemenue 3aj1a4 Ha TEMY 00BEM

mapa ¥ 1iomasab cepsl.




148. | Pemenue 3a1a4 Ha TEMY 0OBEMBI
Te.
149. | Ypok 0600meHus u
CHUCTEMaTH3aIM1 3HAaHUH.
150. KomOunaTopuka.ll yacos.
151. | KomOGuHatopHsbie 3aa4u. dopmyJibl yncaa KontpoJuabHhasi
MepeCcTaHOBOK, COUETAaHU, padora Ne 8
152. | IlepecTaHOBKHY. pa3melnieHui. buaom 1o Teme:
153 p Herorona. Pemenue «KomOunatop
' A3MCITCHHUA. KOMOMHATOPHBIX 3a/1a4. UK.
154. | CoueTaHus U UX CBOMCTBA.
155. | bunoMuHanbHas popmyina
Hprorona.
156. | Ypok o6o0meHus u
CHUCTEMATU3AIMU 3HAHU.
157. DJieMeHThI Teopuu BepositHocTeii. 10
4aCoB.
158. | CoObiTus. DneMeHTapHbIe U cliokHble | KoHTpoabHan
coObITusi. BeposiTHOCTD 1 pa6ora Ne 9
159. | KomOuHarus COOBITHIA. CTaTUCTUYECKAs YAaCTOTa 1o TemMe:
[IpoTHUBOIOI0KHOE COOBITHE. HACTYTUICHUS COOBITHSI. «DJIeMEeHTBI
[IpaBuna ciioxeHus u TEeOpUM
160. | BeposiTHOCTB COOBITHS. YMHOKEHUS BEPOSITHOCTEN. | BEPOSITHOCTIDY
161. | CnoxxeHue BEpOSITHOCTEH.




162.

BeposTHOCTH IPOTHUBOITOIOAKHOTO
COOBITHS.

163. | He3aBucumpbie COOBITHS.
YMHOKEHHUE BEPOSITHOCTEN.
164. | Cratuctuyeckasi BEpOSTHOCTb.
165. Crarucruka. 9 yacos.
166. | CnyuaiiHble BEJIMYHHBI. Tabnuunoe u rpapudeckoe | KoHTpoabHasi
o
167. | LlcHTpanbHbIC TCHACHIHH. HPE/ICTAB/ICHHE 1aHHbIX. padora Ne 10
[TonsiTue ciyvaitHoi 1o Teme:
168. | Mepst pasbpoca. BenM4UHBL. Mepbl pazopoca. | «CraTucTuKa
169. | Ypok 0600meHus u »
CHCTEMATHU3AIMY 3HAHUI.
170. IloBTOpenue. Ioaroroska k EI'. 29
4acoB.
171. | JleiicTBUTEIBHBIC YHCIIA. [ToBTOpEHUE TEOPUH; Hrorosasi
perieHue 3aJaHui u3 KOHTPOJIbHAA
172. | ®yHKIUHU, UX CBOWCTBA U TPAPUKH. y4eOHNKA; PEIICHHE pabora.
173 p TPEHUPOBOYHBIX 3aJaHUH TIO
: aIMOHAJIbHBIC YPABHEHUS U ED; pernerue 3aanmii
HepaBeHCTBA. ppanoHabHbIC MMMUCbMEHHOTO 3K3aMEHA 3a
ypaBHEHHUSI. KypC CpeaHel ITKOJTBI
(MPONUIBIX JIET).
174. | TpuroHoMeTpU4YECKHUE YPAaBHEHUS

Y HEPaBEHCTBA.




175.

[Toka3zaTenbHble ypaBHEHUS U
HepaBeHcTBa. Jlorapudmuueckue
ypaBHEHUS U HEPABEHCTBA.

176. | IlpousBogHasl.

177. | IlapannenbHOCTh OPSIMBIX U
TIOCKOCTEM.

178. | llepnieHAUKYISAPHOCTD MPSIMBIX U
TIOCKOCTEMN

179. | Iliomagy ¥ 00ObEMBI
MHOT'OTPaHHUKOB

180. | Ilmomaau 1 00BEMBI TEJI BpaIllEHUS

181. | Pemenue 3ama4y Ha KOHMUTYPALTHIO
MHOT'OTPaHHUKOB M TEJI BpaIllCHUS.

182. | O6001IeHnEe U TOBTOPEHHE.

[Toaroroska x EI'D.




